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This design analysis variance report (DAVR) for the Environmental Restoration Disposal Facility 

(ERDF) Cells 7 through 10 documents design revisions from the previous ERDF cell design.1 

The design revisions are based in large part on the lessons learned at ERDF that have occurred 

to date; these revisions are intended to serve as a reference point as the development of ERDF 

continues. Other revisions include the updating to current codes that would have been 

implemented since the last revision , as well as incorporating new design features that were 

requested by Washington Closure Hanford. Lastly, this DAVR documents verification of various 

design elements to confirm the existing ERDF infrastructure has the capacity to serve Cells 7 

through 10. 

Revisions based on a lessons learned represents the largest portion of this report. The largest 

segment of these revision types occurred in the trench section that comprises the ERDF cells 

themselves. Changes were made to multiple landfill components that did not adversely affect 

the engineering performance of ERDF. Examples of these changes included switching to a 

white geomembrane to reduce the effects of solar energy, creating redundancies in the sump 

riser pipes, welding the primary liner to the secondary liner in the anchor trench, reducing the 

types of drainage gravel to be used, and reducing liner system run out as well as the distance 

between the cell boundary and the cut slope. 

A revision based on code updated included bringing the crest pad building current with the 2006 

International Building Code. 

Revisions that are new design features to ERDF include the vadose zone monitoring system. 

Lastly, the DAVR contains sections that document that the existing ERDF design will meet the 

needs of Cells 7 through 10. These sections include verifying the existing capacity of the 

leachate storage tank, verifying the existing capacity of the leachate transmission system as 

well as verifying the power needs and capacity as well as signalization of the leachate 

transmission system. 

1 BHl-00355, 1995, Design Analysis: Construction of W-296 Environmental Disposal Facility, Bechtel Hanford, Inc., 
Richland , Washington; and CCN 117640, ERDF Cells 5 & 6 Design Analysis Variance Report, dated November 16, 
2004, Bechtel Hanford , Inc., Richland , Washington . 
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METRIC CONVERSION CHART 

Into Metric Units 

ff You Know Multiply By To Get 

Length 

inches 25.4 millimeters 

inches 2.54 centimeters 

feet 0.305 meters 

yards 0.914 meters 

miles 1.609 kilometers 

Area 

sq. inches 6.452 sq. centimeters 

sq . feet 0.093 sq. meters 

sq. yards 0.836 sq. meters 

sq. miles 2.6 sq. kilometers 

acres 0.405 hectares 

Mass (weight) 

ounces 28.35 grams 

pounds 0.454 kilograms 

ton 0.907 metric ton 

Volume 

teaspoons 5 milliliters 

tablespoons 15 milliliters 

fluid ounces 30 milliliters 

cups 0.24 liters 

pints 0.47 liters 

quarts 0.95 liters 

gallons 3.8 liters 

cubic feet 0.028 cubic meters 

cubic yards 0.765 cubic meters 

Temperature 

Fahrenheit subtract 32, Celsius 
then multiply 
by 5/9 

Radioactivity 

picocuries 37 millibecquerel 
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Out of Metric Units 

ff You Know Multiply By 

Length 

millimeters 0.039 

centimeters 0.394 

meters 3.281 

meters 1.094 

kilometers 0.621 

Area 

sq. centimeters 0.155 

sq. meters 10.76 

sq. meters 1.196 

sq. k.ilometers 0.4 

hectares 2.47 

Mass (weight) 

grams 0.035 

kilograms 2.205 

metric ton 1.102 

Volume 

milliliters 0.033 

liters 2.1 

liters 1.057 

liters 0.264 

cubic meters 35.315 

cubic meters 1.308 

Temperature 

Celsius multiply by 9/5, 
then add 32 

Radioactivity 

millibecquerels 0.027 
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1.0 TRENCH REVISIONS 

1.1 LEACHATE PUMP DESIGN 

Leachate generation calculations were performed to verify that the proposed leachate pumps 
are adequately sized to pump the expected leachate flows. Previous calculations (BHI 1995, 
2004b) for sizing the leachate pumps in the Environmental Restoration Disposal Facility (ERDF) 
cells employed the assumption of removing the liquids from a 25-year, 24-hour storm event in 
24 hours, even though the design analysis (BHI 1995) specifies design criteria: "For the design 
storm event, leachate will be removed so that the head on the primary liner system is below 1 
foot within 72 hours." The leachate pumps in Cells 7 to 10 were sized to remove the collected 
leachate without exceeding the peak daily head requirement of 30 cm (12 in.). 

Design Change Impact Statement 

The U.S. Environmental Protection Agency's (EPA's) Hydrologic Evaluation of Landfill 
Performance (HELP) model (version 3.07) was used to evaluate the performance of the 
proposed design configuration. The HELP model is a quasi-two-dimensional model that is 
used to conduct water balance analyses for landfills and cover systems. 

The HELP model was used to evaluate whether the calculated leachate head on the 
primary liner in the proposed configuration would exceed 30 cm (12 in.). In addition, model 
output was also used in the design of other ERDF system components, such as the 
leachate collection system piping. 

In general, input data use.d in the HELP model include evapotranspiration data; 
meteorological data from the Hanford Meteorological Station (obtained from the Pacific 
Northwest National Laboratory); and soil and design data. Each of these input parameters 
is summarized in the following sections. 

Evapotranspiration Data 

The following data were manually input to simulate bare ground (i.e., no vegetation) 
since the simulation was performed for an open landfill during its operating life: 

Station Latitude - The latitude of the Hanford Meteorological Station is 46.553 
degrees north. 

Maximum Leaf Area Index - A maximum leaf area index of zero was used to 
represent bare ground conditions. 

Growing Season Dates - The starting and ending dates of the growing season at 
the Hanford site were input as April 14 (Julian day 103) and October 16 (Julian day 
288), respectively. 

Evaporative Zone Depth-An evaporative zone depth of 41 cm (16 in.) was used 
to represent bare ground conditions. This value is consistent with HELP model 
guidance and previous model simulations for the ERDF. 

Design Analysis Variance Report ERDF Cells 7-10 
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Average Annual Wind Speed-An average annual wind speed of 12.23 km/hr 
(7.60 mi/hr) was used. 

Average Relative Humidity- The average relative humidity during the first, 
second, third, and fourth quarters of the year was input as 68.2%, 43.3%, 37.1 %, 
and 70.1 %, respectively. 

Meteorological Data 

Site-specific meteorological data from the Hanford Site was used. These data included 
daily values for precipitation, temperature, wind, humidity, and solar radiation. Climate 
data file was obtained from Ken Burk at the Hanford Weather Station. The HELP model 
was then run using the 31 years of data (1955-1959, 1980-1999, and 2001-2006). 

Soil and Design Data (Open Sideslope) 

The HELP model is not designed to model a compound slope, so separate simulations 
were performed for the sideslope and the floor. Since the sideslopes are designed with 
a 3:1 (33%) slope, liquid is expected to move through the drainage layers much faster 
than on the floor, which is designed with 1.5% and 3% slopes. The open sideslope 
simulation was performed for a 1.2 ha (3.0-acre) area, which represents the approximate 
sideslope area in each cell. 

Layer 1 - The simulation was performed for open conditions (i.e., no waste), so 
the first (top) soil layer is the operations layer. A 0.9 m (3-ft) operations layer 
was assumed. The operations layer was assumed to be the HELP model default 
soil classification U.S. Department of Agriculture (USDA) soil type SL (sandy 
loam)/United Soil Classification System (USCS) soil type SM (silty sand); and the 
HELP model default hydraulic conductivity of 7.2 x 10-4 cm/sec was used. 

Layer 2 - Below the operations layer, a geocomposite drainage layer will be 
installed on the sideslopes. The HELP model default parameters for a 0.6-cm 
drainage net were used, with a 33% slope and a maximum drainage length of 
255 ft. 

Layer 3 - A 60-mil HOPE geomembrane will be installed below the geocomposite 
described in Layer 2. The HELP model default parameters for a flexible 
membrane liner were used. A "good" geomembrane placement quality was 
assumed, along with one pinhole and four installation defects per acre. 

Layer 4 - A second geocomposite will be installed below the primary liner 
described in Layer 3. The HELP model default parameters for a 0.6-cm drainage 
net were used, with a 33% slope and a maximum drainage length of 77. 7 m 
(255 ft). 

Layer 5 - A second 60-mil HOPE geomembrane will be installed below the 
geocomposite described in Layer 4. The HELP model default parameters for a 
flexible membrane liner were used. A "good" geomembrane placement quality 
was assumed, along with one pinhole and four installation defects per acre. 

Design Analysis Variance Report ERDF Cells 7-10 
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Layer 6 - The compacted admix layer will be constructed below the secondary 
geomembrane described in Layer 5. The admix layer will be a minimum of 0.9 m · 
(3 ft) thick, with a minimum hydraulic conductivity of 1 x 10-7 cm/sec. 

Soil and Design Data (Open Floor) 

Since the HELP model is not designed to model a compound slope, separate open floor 
simulations were performed for the 1.5% and 3% slope areas. The 1.5% slope 
simulation was performed for a 1.11 ha (2. 75-acre) area, and the 3% slope simulation 
was performed for a 1.06 ha (2.62-acre) area. These areas represent the total area of 
each slope configuration in each cell. 

Layer 1- The simulation was performed for open conditions (i.e. , no waste), so 
the first (top) soil layer is the operations layer. A 0.9 m (3-ft) operations layer 
was assumed. The operations layer was assumed to be the HELP model default 
soil classification USDA soil type SL (sandy loam)/USCS soil type SM (sandy 
silt); and the HELP model default hydraulic conductivity of 7.2 x 10-4 cm/sec was 
used. 

Layer 2 - Below the operations layer, a granular drainage layer will be installed 
on the floor. The maximum drainage length of 50 ft was used in the model, along 
with the proper drainage slope (1.5% or 3%). The hydraulic conductivity of the 
gravel drainage layer was assumed to be 5 x 10-2 cm/sec. 

Layer 3 - A 60-mil HOPE geomembrane will be installed below the granular 
drainage layer described in Layer 2. The HELP model default parameters for a 
flexible membrane liner were used . A "good" geomembrane placement quality 
was assumed, along with one pinhole and four installation defects per acre. 

Layer 4 - Below the primary geomembrane, a second granular drainage layer 
will be installed on the floor. Maximum drainage lengths of 122 m (400 ft) and 
61 m (200 ft) were used for the 1.5% and 3% slopes, respectively, was used in 
the model, along with the proper drainage slope (1.5% or 3% ). The hydraulic 
conductivity of the gravel drainage layer was assumed to be 5 x 10-2 cm/sec. 

Layer 5 - A second 60-mil HOPE geomembrane will be installed below the 
drainage layer described in Layer 4. The HELP model default parameters for a 
flexible membrane liner were used. A "good" geomembrane placement quality 
was assumed, along with one pinhole and four installation defects per acre. 

Layer 6 - The compacted admix layer will be constructed below the secondary 
geomembrane described in Layer 5. The admix layer will be a minimum of 0.9 m 
(3 ft) thick, with a minimum hydraulic conductivity of 1 x 10-7 cm/sec. 

Soil and Design Data (Waste Simulations) 

Simulations for the sideslopes and floor were similarly performed with 3 m ( 10 ft) and 
11 m (35 ft) of waste in place, along with 30 cm (12 in.) of cover soil. The waste layer 
was modeled as HELP model default soil classification USDA soil type LFS (loamy fine 
sand)/USCS SM (sandy silt) with a hydraulic conductivity of 1 x 10-3 cm/sec. The soil 

Design Analysis Variance Report ERDF Cells 7-10 
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classification was selected as it appears to generally represent the waste soil types (with 
some debris) received at ERDF with a hydraulic conductivity that is believed to be 
conservative for the waste that is to be disposed in the ERDF. The cover soil was 
assumed to be the same soil type as the operations layer (sandy loam, hydraulic 
conductivity of 7.2 x 10-4 cm/sec). 

HELP Model Results 

The results of the HELP model simulations are summarized in Tables 1 through 3. The 
tables show the average annual drainage and the peak daily drainage from the primary 
drainage layer in each of the three modeled scenarios. The peak precipitation 
calculated by the HELP model for the Hanford area was 4.06 cm (1.6 in.) This is 
approximately 25% greater than the 3.25 cm (1.28 in.) estimated for a 25-year, 24-hour 
storm. The total leachate generation is estimated by adding the results from the 1.5%, 
3%, and sideslope scenarios. 

The model analyses of open conditions (i.e., no waste in place) showed an average 
annual head on the primary geomembrane liner of less than one inch for all cases. The 
peak daily head was calculated to be approximately 11. 7 cm (4.6 in.), for the 1.5% slope 
in open conditions. Therefore, the proposed design configuration satisfies the design 
criterion of less than 30 cm (12 in.) of head on the liner. 

Subsequent analyses using 3 m (10 ft) and 11 m (35 ft) of waste were also performed, 
and these results are summarized in Tables 1 through 3. HELP model output for all of 
the referenced analyses is attached. 

Table 1. Open Conditions (No Waste in Place). 

Average 

Configuration 
Primary 

Drainage 
{ft3/yr) 

1.5% Floor 9,517 

3% Floor 9,794 

3:1 Sideslope 14,301 

TOTAL 33,612 
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Peak Average 
Primary Primary 

Drainage Liner Head 
{ft3/day) (in.) 

3,438 0.031 

4,741 0.017 

7,626 0.000 

15,805 N/A 

Peak 
Primary 

Liner Head 
(in.) 

4.55 

4.12 

0.006 

N/A 
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Table 2. Operating Simulation (3 m [10 ft] Waste in Place). 

Average Peak Average Peak 

Configuration Primary Primary Primary Primary 
Drainage Drainage Liner Head Liner Head 

(ft3/yr) (ft3/day) (in.) (in.) 

1.5% Floor 7,667 285 0.025 0.578 

3% Floor 8,154 294 0.014 0.342 

3:1 Sideslope 20,282 433 0.000 0.000 

TOTAL 36,094 1,012 N/A N/A 

Table 3. Operating Simulation (11 m [35 ft] Waste in Place). 

Average Peak Average Peak 

Configuration Primary Primary Primary Primary 
Drainage Drainage Liner Head Liner Head 

(ft3/yr) (ft3/day) (in.) (in.) 

1.5% Floor 4,299 59 0.014 0.131 

3% Floor 4,608 62 0.008 0.075 

3:1 Sideslope 14,330 204 0.000 0.093 

TOTAL 23,237 325 N/A N/A 

When no waste is present in the cell, a minimum pump capacity of approximately 
310 Umin (82 gal/min) is required. 530 Umin (140-gal/min) pumps were used in Cells 5 
and 6 and will continue to be used in Cells 7-10. As shown on the above results, 
however, the peak leachate generation rates decrease significantly as additional waste 
is placed in the cell. The required peak pump capacity is reduced to 20.06 Umin 
(5.3 gal/min) and 6.4 Umin (1.7 gal/min) when 3 m (10 ft) and 11 m (35 ft) of waste, 
respectively, is in place. Calculations are provided in Appendix A. 

1.2 LEACHATE STORAGE TANK CAPACITY EVALUATION 

Calculations have been prepared demonstrating that the existing leachate storage tanks 
continue to provide sufficient capacity to meet the storage requirement criterion specified in the 
design analysis. The calculations were based on the leachate generation from one lined cell 
using the 25-year, 24-hour storm event. · 

Design Change Impact Statement 

None. As shown in the attached calculations, the existing leachate storage tanks provide 
sufficient capacity to meet the calculated storage requirement. Calculations are provided in 
Appendix B. 

Design Analysis Variance Report ERDF Cells 7-10 
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1.3 WHITE GEOMEMBRANE DESIGN CHANGE 

The specifications for the construction of Cells 7-10 have been revised to require the use of 
white geomembrane. 

Design Change Impact Statement 

White geomembrane is identical to black geomembrane, which was used on the previous 
cells, in synthetic properties except that it has a white light reflective surface on the upper 
side of the geomembrane. Advantages of white geomembrane include post-installation 
damage is more easily noted on white geomembrane, and heat buildup is reduced since 
the liner reflects solar energy. The lower liner temperature also leads to fewer wrinkles and 
less subgrade desiccation. No calculations are required for this change. 

1.4 GEOSYNTHETIC RESEARCH INSTITUTE SPECIFICATIONS 

The project specifications for the geomembrane and geotextile materials have been modified to 
be consistent with the most recent specification standards as published by the Geosynthetic 
Research Institute (GRI). 

Design Change Impact Statement 

The GRI specifications represent the state of the practice for geosynthetic design and 
provide a specification that all manufacturers can meet with standard products. The 
specifications were developed by the GRI membership to eliminate the variations in the 
industry with respect to quality control frequencies, variable test values that made certain 
specifications sole source, and also to provide the most recent and appropriate American 
Society for Testing and Materials (ASTM) standards. GRI has also eliminated some tests 
that have been determined to be irrelevant to the quality and performance of the finished 
material-such as low-temperature brittleness, soil burial, and dimensional stability. 

The GRI membership consists of the engineers, landfill owners, geosynthetic 
manufacturers, resin suppliers, and regulators who all have a vested interest in the proper 
specification and use of geosynthetics. Members include EPA and the U.S. Army Corps of 
Engineers as well as numerous state agencies. 

The GRI specifications clearly provide guidance on test methods and recommended values 
for each property. The use of minimum average roll values is recommended only for 
geotextile materials. All geomembrane materials require a minimum average or absolute 
minimum value. No calculations are required for this change. 

1.5 REMOVAL OF WELD BEADS FROM INTERIOR OF SUMP RISER PIPES 

All high-density polyethylene (HOPE) sideslope riser pipes shall have the internal fusion beads 
removed and extracted from the pipe. The pipe shall be visually inspected after the process is 
complete to verify that the interior of the riser pipes are smooth. 

Design Analysis Variance Report ERDF Cells 7-10 
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Design Change Impact Statement 

Removing the fusion beads from the pipe interior will facilitate pump insertion and removal, 
and will minimize the number of locations for biofilm accumulation. No calculations are 
required for this change. 

1.6 ANCHOR TRENCH DESIGN CHANGE 

The anchor trench as been modified as shown on the design drawings. In the previous anchor 
trench design, the geosynthetic layers were separated by 15 cm (6 in.) of Type 11 fill. The new 
design calls for the primary and secondary liners to be welded together in the anchor trench, 
with no soil layers in between. 

Design Change Impact Statement 

The revised design will minimize water infiltration into the secondary liner system. No 
calculations are required for this change. 

1.7 TRANSDUCER ACCESS PIPE DESIGN CHANGES 

The transducer access pipe in the primary sump has been changed from a three-inch diameter 
HOPE pipe to a 15 cm (6-in.)-diameter HOPE pipe. In addition, the transducer access pipe in 
the secondary sump has been changed from a 7.6 cm (3-in.)-diameter HOPE pipe to a 30 cm 
(12-in.)-diameter HOPE pipe. 

Design Change Impact Statement 

The increased pipe sizes will allow for additional redundancies for pump and instrument 
access. As shown in the attached calculations, the designed HOPE pipes will withstand the 
overlying loads, including those imposed by the final cover system. Calculations are 
provided on Appendix C. 

1.8 REDUCTION OF LINER SYSTEM RUN-OUT 

The previous design called for a 13 m ( 43-ft) run-out beyond the cell limits. The run-out 
distance is used to facilitate tie-in during future cell construction projects. The liner system run
out past the cell limits has been reduced to 7 m (23 ft) as shown in the design drawings. 

Design Change Impact Statement 

Reducing the run-out will reduce in less wasted construction materials, as well as less area 
that may require repairs prior to tie-in. No calculations are required for this change. 

Design Analysis Variance Report ERDF Cells 7-10 
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1.9 REDUCTION OF SPACING BETWEEN THE CELL BOUNDARY AND THE EAST SIDE 
CUT SLOPE 

The previous design called for approximate 69 m (228-ft) spacing between the cell'boundary 
and the east side cut slope. The spacing has been reduced to 30 m (100 ft) as shown in the 
design drawings. 

Design Change Impact Statement 

Reducing the spacing will result in less excavation required during the construction of 
Cells 7 and 8 and 9 and 10. No calculations are required for this change. 

1.10 SLOPE STABILITY CALCULATIONS 

The interface friction angle values specified for the liner system were reviewed to ensure the 
materials specified provide the required stability. In addition, the higher 3.0 horizontal: 1.0 
vertical excavation slope at the north wall of the cells was reviewed to verify compliance with the 
recommended factors of safety. 

Design Change Impact Statement 

Internal Friction Angle 

Initially the EROF design analysis (BHI 1995) required the interface friction angle to be 
determined by direct shear testing under fully saturated conditions (ASTM 05321) at 
nominal loads of 200, 400, and 600 psf. These load values are representative of the short 
term loading condition that exists before waste is placed against the slope (0.9 m [3 ft] of 
operations layer at a unit weight of 120 pct). The required residual friction angle between 
the interfaces listed below were to have a minimum value of 29.5 degrees under a normal 
load of 400 psf and a displacement of 5 cm (2 in.): 

• Geocomposite (GC) and operations layer material 
• GC and textured HOPE geomembrane (GM) 
• Soil bentonite admix and textured HOPE GM. 

Testing performed by the construction quality assurance engineer during the construction 
of Cells 5 and 6 determined that the interface shear strength for the proposed GC and 
textured HOPE GM materials could not meet the minimum required 29.5 degree residual 
friction angle at these loads. We agree with this conclusion. At these relatively light loads, 
we were unable to locate any interface friction angles that would meet the original 
specification of 29.5 degrees. 

To address this condition during the construction of Cells 5-6, CH2M HILL performed an 
interface shear strength and slope stability evaluation (SHI 2004a). Because the event 
being evaluated was a short term interim condition, CH2M HILL used a revised seismic 
coefficient (Cs) value (50% of peak ground acceleration for a 1,000-year design 
earthquake) along with a minimum factor of safety (FS) of 1.0 for seismic conditions. 
CH2M HILL also noted that these same input variables were used at the Hanford 
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Integrated Disposal Facility. In addition, CH2M HILL also assessed an alternate multi-layer 
system approach to evaluate peak and residual strengths for multi-layer geosynthetic lining 
systems. An important aspect of this approach is that the various layers of the lining 
system are viewed as a whole system and not individual interfaces. The approach reasons 
that the controlling residual strength of the multi-layer system is the interface with the 
lowest peak strength. The approach further theorizes that for an interface to achieve 
residual strength values, it first must reach its peak strength. CH2M HILL concluded that 
this approach has merit and was accepted for Cells 5 and 6. 

Based on the above, we concur with CH2M Hill's findings . We therefore have revised the 
specification for Cells 7 through 10. Calculations are provided in Appendix D. 

Interface Strength Specification 

The residual friction angle between the geocomposite and operations layer material and 
admix and textured HOPE GM shall have a minimum value of 29.5 degrees under a normal 
load of 1,955 kg/m2 (400 psf) and a displacement of 50 cm (2 in.) with a cohesion of zero 
(0). The residual friction angle between the textured HOPE GM and GC shall have a 
minimum value of 24.0 degrees under a normal load of 1,955 kg/m2 (400 psf) and a 
displacement of 50 cm (2 in .) with cohesion of zero (0). The 24.0 degrees provides an FS 
of 1.1 as compared to the calculated angle of 21.9 degrees. Interface friction angles shall 
be determined by direct shear testing under fully saturated conditions (ASTM D5321) at 
nominal normal loads of 9.6. 19.2, and 28.8 kPa (200, 400, and 600 psf). 

Global Stability 

A slope stability analysis was performed considering static and seismic loading conditions. 
The stability analyses were performed using the computer program XSTABL, Version 5.02, 
developed by Interactive Software Designs, Inc. (1995). This program uses the · 
conventional , two-dimensional, limit equilibrium methodology to analyze the stability of 
slopes and embankments. The XSTABL program uses a search routine by generating 
potential slip surfaces and subsequently calculates the factor of safety along the assumed 
surfaces. The two-dimensional method of limit equilibrium is widely used in the 
geotechnical engineering practice and is a generally accepted method to estimate the 
factor of safety for stability of a slope. The simplified Bishop method of slices was used to 
analyze for circular-type failure surfaces. For seismic loading conditions, a bedrock 
acceleration coefficient of 0.12g was used for dynamic analysis. Calculations are attached. 
Table 4 is a summary of the slope stability analysis results. 

Table 4. Global Stability Analysis 

5 

A-A' 

A-A' 

*Rounded to nearest 0.1 . 
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In summary, the calculated FS's exceed regulatory requirements (static=1 .5 and 
dynamic=1 .2) and are considered adequate. Calculations are provided in Appendix E. 

1.11 ACTION LEAKAGE RATE EVALUATION 

The action leakage rate was evaluated for the proposed configuration . 

Design Change Impact Statement 

As shown in the attached sheets, an action leakage rate of 530 gal/acre/day was calculated 
using the procedures specified in the EPA's guidance documents. This value corresponds 
to a minimum pumping capacity of 12.1 Umin (3.2 gal/min) needed to maintain less than 
0.3 m (1 ft) of head on the secondary liner. Calculations are provided in Appendix F. 

2.0 CIVIL 

2.1 ACCESS ROAD 

A new access road may be constructed to provide access around the container queue area. 
The existing trail located along the north side of the container queue area may be upgraded into 
a two-lane, crowned , aggregate-surfaced site road with appropriate drainage and protection for 
buried utility crossings. This access road is not a required component of the cell construction 
and is only documented in the design analysis variance report because it may be included in the 
cell construction subcontract. 

Design Change Impact Statement 

The alignment of access road is presented on drawings 0600X-DD-C0301 and 
0600X-DD-C0302 and details are presented on drawing 0600X-DD-C304. Design 
parameters were provided by Washington Closure Hanford. 

2.2 VADOSE MONITORING SYSTEM DESIGN CHANGE 

A vadose zone monitoring system, composed of buried stainless steel pipelines, was added 
under Cells 7 and 8. The buried stainless steel pipelines are not being added under Cells 9 and 
10. 

Design Change Impact Statement 

The vadose zone monitoring system pipes will consist of three 10 cm ( 4-in . )-d iameter 
nonperforated stainless steel pipes that will be installed in trenches below the admix liner. 
As shown on the drawings, the pipe will not be installed beneath the liner sumps. The 
pipes are designed such that a 0.6 m (2-ft)-long, 5 cm (2-in.)-diameter instrument can be 
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pulled through using a cable system, and Victaulic® pipe couplings are used to maintain 
electrical conductivity along the entire pipe length. 

The attached calculations show that Schedule 40 Grade 304 stainless steel pipes will 
withstand the overlying loads, including those imposed by the final cover system. 
Additional calculations demonstrating the ·adequacy of the proposed cable are also 
attached. The.cable calculations contain a figure demonstrating that the proposed 
instrument can pass through the proposed bends between the floor and sideslope pipes. 
The gasket material for this application was a standard type "E" from Victaulic. This gasket 
was chosen based on the intent to keep debris and liquids out of the pipe. The likely 
substance the gasket may be subject to is groundwater, or dilute concentrations of 
organics. The type "E" gasket is compatible with this application. 

Note that the attached pipe loading calculations are conservative, since they assume the 
earth loading to be calculated by a prism of soil over the pipe. In reality, the expected loads 
may be less than half of the calculated prism loads, due to soil arching over the pipe trench. 
Calculations are provided in Appendix G. 

3.0 STRUCTURAL 

3.1 2006 INTERNATIONAL BUILDING CODE DESIGN CHANGE 

Update the structural calculations from the 1997 Universal Building Code to the 2006 
International Building Code (IBC) (IBC 2006). 

Design Change Impact Statement 

The design changes made to the crest pad foundations calculations are due to acceptance 
of a new building code. The 2006 edition of the International Building Code is now to be 
used as amended by the State of Washington and local agencies. The loading conditions 
were analyzed and revised in accordance with the 2006 IBC (IBC 2006). Bearing capacity 
is, however, less than that assumed for the initial design. The initial design was checked 
and found to be within acceptable limits for the revised allowable bearing capacity. 
Calculations are provided in Appendix H. 

® Victaulic is a registered trademark of Victaulic Company. 
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BUILDING CODE ANALYSIS 

Project No.: 2186-351-11 

Location: 

Date: 

Hanford Site, Washington 

02-14-2007 Analysis By: Mark Foster 

Applicable Codes: International Building Code, 2006 edition (IBC 2006) 
International Fire Code, 2006 edition (IFC 2006) 

Project Description: 

Two pre-engineered metal buildings that have the same floor plan will be constructed to 
monitor leachate liquid from the landfill. The buildings will consist of a meter room and 
an electrical room. 

Classification: Section 306.3 

Occupancy: F-2 Factory Industrial Low Hazard Occupancy 

Construction Type: V 

Occupancy Separation: 

No Separation Requirement 

Allowable Floor Area: 

Basic allowable is 13,000 SFT 

Actual Floor Area: 

F-2 (Meter Room and Electrical Room): 540 SFT 

Allowable Height: 

40 ft max - Basic allowable is two stories 

Actual Height: 

F-2 (Single Story) Height = 15'-1 O" 
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Occupant Load Factor: 

Accessory storage areas, mechanical equipment room 

540/300=1.8 (say 2) 

Number of Occupants: 

Not normally occupied 

Area Separation: 

N/A 

Liquid Storage Room: 

Number of Exits Required: 

Table 1004.1.1 

Section 508.3 

Section 3402 IFC / 2006 

Section .307 IBC / 2006 

Section 1015.1 

Electrical Room and Mechanical Room only require one exit each 

Maximum Travel Distance to Exits: Table 1016.1 

F-2 maximum of 300 ft 

Dead End Corridor Limit: Section 1017.3 

N/A - No Corridors 

Fire Resistive Requirements: Table 601 & 602 

N/A - No Corridors 

Opening Protection: Table 704.8 

Both buildings are a distance greater than 30 ft from the property line or another 
building . Therefore, the openings do not need to be protected. 

Roof Coverings: Table 1505.1 

Minimum Class C roofing required . Class B (metal sheets) will be provided. 

Sprinkler System: 

Not required 
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Fire Alarm and Detection System: Section 907 .2.4 

Not required 

Portable Fire Extinguishers: Section 906, NFPA 10 

Required; one provided for each room placed by the exit. 

Secondary Containment: Section 2704.2.2.1 IFC 2006 

Containment of leachate water will be accomplished by providing a 6-in.-high concrete 
curb around the meter room with a floor drain directing any flow back into the 12-in. 
primary riser pipe. 

Handicapped Accessibility: 

NIA 

Flammable and Combustible Materials: Table 803.3 IFC 2006 

Class C interior room finish required 

Hazardous Materials: Section 3700, IFC 2006 

The leachate water that is pumped in and out of the buildings is composed of several 
constituents. The concentration levels of those constituents combined is of such a low 
level that the leachate is determined to be NON-HAZARDOUS. 

In addition to the leachate water pumping through the buildings, barrels of resin modified 
emulsion will be stored in the Meter room. The resin is considered to be a health 
hazard1. The exempt amount stored in a building is not limited. 
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4.0 MECHANICAL 

4.1 LEACHATE TRANSMISSION PIPELINE 

The existing leachate transmission pipeline is a gravity-flow pipeline and future extensions were 
checked to verify gravity flow can be maintained. Two calculations were performed, and it was 
determined that the existing slope requirements and drain requirements provide the flow 
capacity required to handle leachate flows from Cells 7-10. The design reflects the required 
manhole pipe inlet elevations and the required crest pad elevations. Therefore, Cells 7-10 will 
not require design changes. 

Design Change Impact Statement 

None. Continuing the same pump operation configuration approved for Cells 5 and 6 
(turning the high-capacity pumps from automatic to manual operation in cells containing 
waste), the existing design is adequate. Calculations are provided in Appendix I. 

4.2 LEACHATE TRANSMISSION PIPELINE SLOPE 

The design analysis (BHI 1995) used a transmission pipeline slope of 0.3% between the cells to 
convey leachate to the storage area. At 0.3% the 25 cm (10-in .) gravity line has a capacity of 
1,893 Umin (500 gal/min). The pipeline segments for Cells 1 through 6 were constructed with a 
slope of greater than 0.3%. For Cells 7-10, the transmission pipeline slope was set to 0.3% in 
accordance with the design analysis (BHI 1995). 

Design Change Impact Statement 

None. The 0.3% transmission pipeline slope matches the slope used in the design analysis. 
Calculations are provided in Appendix J. 

4.3 LEACHATE PUMP CAPACITY 

The HELP model data in Section 1.1 estimate the expected volume of leachate to be removed. 
The minimum required volume is a reduction as compared to the volumes calculated for Cells 5 
and 6. The new minimum flow rate was used to select the minimum required pump flow 
capacity to maintain the leachate depth less than 30 cm ( 12 in.) on the cell floor. 

In addition, the availability of 316 Stainless Steel specified for previous pumps was verified . It is 
noted here that although 316 is available, 304 is also available and should be considered by the 
owner of the facility. 

Design Change Impact Statement 

To be consistent with previous cells and provide additional pump capacity factor of safety, 
the pump size was not revised to the minimum size needed. The high-capacity and low-
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capacity pumps specification were not revised and were left to match Cells 5 and 6 
(530 Umin [140 gal/min] for high-capacity pump and 57 Umin [15 gal/min] for low-capacity 
pumps). Calculations are provided in Appendix K. 

5.0 ELECTRICAL 

5.1 CELLS 7-10 POWER CAPACITY DESIGN CHANGE 

The power capacity in the existing duct banks for Cells 1 through 6 is at capacity. A new duct 
bank has been installed for the North Cells 7 and 9. The new duct bank consists of six 10 cm 
(4-in.)-diameter conduits encased in concrete (similar to the existing duct banks) and runs from 
a new transformer located along the north side of the container queue area, through the queue, 
and temporarily terminates in the north side of the perimeter berm north of Cell 5. Power for 
Cells 7 and 9 shall be from the new transformer and duct bank. Cells 8 and 10 (South) will be 
supplied power by utilizing existing conduits in the existing duct bank. 

Design Change Impact Statement 

Cell 1-6 power supply has not been changed by this design. Cells 7 and 9 existing (new) 
substation power service is shown on Drawing No. 0600X-DD-E0101; continuation of a 
new duct bank is shown on Cell 7 electrical layout Drawing No. 0600X-DD-E-0111. The 
source circuit breaker at MOP #2 will need to be changed to a 100 ampere unit. 

Cell 8 and 10 power supply will be provided by using existing 0.6 m (2-ft) conduits. Some 
minor wires will need to be relocated to adjacent conduits to provide two spare 0.6 m (2-ft) 
conduits from Substation #1 to Cell 8. Some larger conduits exist part way. The circuit will 
consist of parallel 250 kcmil conductors that are necessary to limit the voltage drop on this 
very long circuit. Calculations are provided in Appendix L. 

5.2 CELLS 7-10 SIGNAL CABLE DESIGN CHANGE 

The existing signal cable duct bank from the leachate pump station, located adjacent'to the 
leachate storage tanks, to the Cells 5 and 6 crest pad building and associated motor-operated 
valves in the leachate transmission pipeline manholes outside of the crest pad building is at 
capacity. 

Design Change Impact Statement 

An options evaluation was made and where spare signal conduit is not available, it was 
decided to pull new I & C cable bundles in with existing cable bundles. Based on electrical 
conduit fill calculations (0600X-CA-E-001) the existing 0.6 m (2-ft) conduit can carry the 
additional bundles. Washington Closure Hanford has decided that the existing cable 
bundles will be pulled out and then back in with the new wires. Weather-proof enclosures 
will be provided to terminate wires where cut in pull boxes. Some sections of duct have 
spare conduits of varying sizes of 0.6 m to 10 cm (2 ft to 4 in.). See electrical layout 
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Drawing Nos. 0600X-DD-E0111 and 0600X-DD-E0112 and raceway and cable schedules 
0600X-DD-E0109 and 0600X-DD-E0110. 

5.3 LEACHATE SUMP LEVEL DATA LOGGER 

The present design for Cells 5 and 6 does not have Sump Level Data Logger capability. 

Design Change Impact Statement 

At each crest pad building for Cells 7-10, a data logger will be added to the trench pump 
control panel. This data logger will digitally log its associated sump primary and secondary 
leachate level (reference Drawing No. 0600X-DD-E0118). 

5.4 CREST PAD LEACHATE FLOW INTERLOCKS 

The present design for Cells 5 and 6 does not have the ability to alarm or shut down the primary 
or secondary pumps when they are called on to run, but do not provide flow. Concerns about a 
broken pump shaft, plugged line, etc., make a design change desirable. 

Design Change Impact Statement 

Two additional outputs from the digital flow indicator, located in the trench control panel, will · 
be utilized when any one of the three sump pumps should be running, but low flow is 
measured. One output will initiate a local pump failure alarm light and the second output 
will turn off the pump (reference Drawing Nos. 0600X-DD-E0118 and 0600X-DD-E0120). 
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****************************************************************************** 
************************************************************~***************** 
** 
** 
** 
** 
** 
** 
** 
** 
** 

HYDROLOGIC EVALUATION or LANDFILL PERF'ORMANCE 
HELP MODEL VERSION 3 . 07 (1 NOVEMBER 1997) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

** 
** 
** 
** 
** 
** 
** 
** 
** 

****************************************************************************** 
************•***************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRAIION DAIA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DAIA fILE: 

C:\HELP3\HANFORD\CN1\PREC31 . D4 
C:\HELP3\HANFORD\CN1\TEMP31 . D7 
C:\HELP3\HANFORD\CN1\RAD31 . D13 
C:\HELP3\HANE'ORD\CN1\HANF'ORD2.D11 
C:\HELP3\HANF'ORD\CN1\15-FLR .D10 
C:\HELP3\HANF'ORD\CNl\15-FLR .oUr 

TIME: 14:30 DArE: 9/28/2007 

********************~********************************************************* 

TITLE: HANFORD FLR: 1.5%,50',12" GRAV@ 0.05 CM/S, GOOD FML, 3'0PS 

***~*****************+***********************************~******************** 

NOTE: INITIAL MOISTURE CONTENT OF lHE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STA1E VALUES BY lHE PROGRAM .. 

LAYER 1 

TYPE l - VERTICAL PERCOLATION LAYER 
MAIERIAL TEXTURE NUMBER 6 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT . HYO . COND . 

F:IPROJECTS\2116\JSIIO=g,Noti« l\l!~p\lS-PU.do< 
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36 . 00 INCHES 
0 .4530 VOL/VOL 
0 .1900 VOL/VOL 
0. 0850 VOL/VOL 
0 . 2266 VOL/VOL 

0 . 720000011000E-03 CM/SEC 
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LAYER 2 

TYPE 2 - LAIERAL DRAINAGE LAYER 
MAIERIAL IEXTORE NUMBER 0 

1HICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WAIER CONTEN~ 
EFFECTIVE SAT . HYD . COND . 
SLOPE 
DRAINAGE LENGTH 

12 .00 INCHES 
0 . 3970 VOL/VOL 
0 . 0320 VOL/VOL 
0 . 0130 VOL/VOL 
0 . 0320 VOL/VOL 

0 .500000007000E-Ol 
1 . 50 PERCENT 

50 . 0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

MATERIAL TEXIURE NUMBER 35 
0 . 06 INCHES 
0 .. 0000 VOL/VOL 

INITIAL SOIL WATER CONTENT 

0 .0000 VOL/VOL 
0 . 0000 VOL/VOL 
0.0000 VOL/VOL 

CM/SEC 

EFFECTIVE SAT . HYO . COND . 
FML PINHOLE DENSIIY 
FML INSTALLATION DEFECTS 

0.199999996000E-12 CM/SEC 
1 . 00 HOLES/ACRE 
4 . 00 HOLES/ACRE 

FML PLACEMENT QUALITY 3 - GOOD 

LAYER 4 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL 1EXTURE NUMBER 0 

IHICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT . HYD . COND . 
SLOPE 
DRAINAGE LENGTH 

12 . 00 INCHES 
0 . 3970 VOL/VOL 
0 . 0320 VOL/VOL 
0.0130 VOL/VOL 
0 .0320 VOL/VOL 

0 . 500000007000E-01 
1 . 50 PERCENT 

400 . 0 FEET 

LAYER 5 

TYPE 4 - FLEXIBLE MEMBRANE LINER 

f ·\l'ROJECl'S\2116\JSIIChanF Nolie, lllldp\ lS•FU!..doc: 
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MATERIAL TEXTURE NUMBER 35 
THICKNESS 0.06 INCHES 
POROSITY 0.0000 VOL/VOL 
FIELD CAPACITY 0 . 0000 VOL/VOL 
WILTING POINI 0 . 0000 VOL/VOL 
INITIAL SOIL WATER CONTENT 0 . 0000 VOL/VOL 
EHECTIVE SAT .. HYD . COND . 0 .. 199999996000E-12 CM/SEC 
FML PINHOLE DENSITY 1 . 00 HOLES/ACRE 
FML INSTALLATION DEFECTS 4 . 00 HOLES/ACRE 
FML PLACEMENT QUALIIY 3 - GOOD 

LAYER 6 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 16 

THICKNESS 36 . 00 INCHES 
POROSITY 0 . 4270 VOL/VOL 
FIELD CAPACITY . 0.4180 VOL/VOL 
WILTING POINI 0 .3 670 VOL/VOL 
INITIAL SOIL WAIER CONrENT 0 . 42 70 VOL/VOL 
EFFECIIVE SAr HYD . COND .. 0 .. 100000001000£-06 CM/SEC 

GENERAL DESIGN AND EVAPORAIIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED .. 

SCS RUNOFF CURVE NUMBER 89 .50 
FRACTION Of AREA ALLOWING RUNOFF 0 .. 0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE 2 .. 750 ACRES 
EVAPORATIVE ZONE DEP1H 16 .0 INCHES 
INITIAL WATER IN EVAPORArIVE ZONE 4.359 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE 7 . 24 8 INCHES 
LOWER LIMII Of EVAPORATIVE STORAGE 1.360 INCHES 
INITIAL SNOW WATER 0 . 189 INCHES 
INITIAL WATER IN LAYER MATERIALS 24 . 299 INCHES 
TOTAL INITIAL WATER 24 . 488 INCHES 
TOTAL SUBSURFACE INFLOW 0 00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DA1A 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
HANF'ORD WASHINGTON 

STATION LATITUDE 46 55 DEGREES 

F \PROJECTS\2186\lSl\Cl,an .. No•ce l\ll~p\lH'Llldoc: 
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MAXIMUM LEAF AREA INDEX 0.00 
103 
288 

Sheet 4 of8 

START OF GROWING SEASON (JULIAN DATE) 
ENO OF GROWING SEASON (JULIAN DAJE) 
EVAPORAJIVE ZONE DEPIH = 1 6 . 0 INCHES 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

NOTE: PRECIPITATION DATA FOR HANFORD 
WAS ENTERED FROM AN ASCII DATA FILE . 

NOTE: TEMPERATURE DATA FOR HANFORD 
WAS ENTERED FROM AN ASCII DATA FILE . 

NOIE: SOLAR RADIA1ION DATA FOR HANFORD 
WAS ENIERED FROM AN ASCII DA1A FILE .. 

7 . 60 MPH 
68 .20 % 
43 .30 % 
3 7.10 % 
70 . 10 % 

WASHINGTON 

WASHINGTON 

WASHINGTON 

******************************************~**********~************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006 

JAN/JUL £EB/AUG MAR/SEP APR/OCI MAY/NOV JUN/DEC 

PRECIPITATI ON 

TOTALS 

S1D .. DEVIA1 IONS 

RUNOFF 

TOTALS 

STD DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD . DEVIA'IIONS 

l':\PRO!ECTS\2186\JSJ\O,angc Noo« llll~pltS-ft.k...,_ 

1.01 
0 . 21 

0 .. 63 
0 .. 32 

0 .000 
0 . 000 

0 . 000 
0 . 000 

0 . 476 
0 .. 402 

0 .. 341 
0 .. 351 

0 , 72 
0 .. 16 

0 .. 48 
0 .. 24 

0 .000 
0 . 000 

0 .. 000 
0 ., 000 

0 622 
0 . 264 

0 . 509 
0 . 188 

Design Analysis Variance Report ERDF Cells 7-10 
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0 . 56 
0 . 34 

0 .. 45 
0 .. 33 

0 .000 
0 .000 

0 . 000 
0 .. 000 

1 227 
0 .214 

0. 614 
0 .100 

0 .. 55 
o .. 57 

0 .. 50 
0 . 52 

0 .000 
0 .. 000 

0 . 000 
0 . 000 

0 .. 714 
0 .. 351 

0 .. 395 
0 . 397 

0 .. 53 
0 .89 

0 .34 
0 .63 

0 .. 000 
0 .000 

0.000 
0 .000 

0 . 467 
0 . 429 

0 . 298 
0 .324 

0 .53 
1..24 

0 .42 
0 .. 86 

0 . 000 
o ·.ooo 

0 .000 
0 .. 000 

0 492 
0 506 

0 .337 
0 . 243 
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LATERAL DRAINAGE COLLECIED FROM LAYER 2 

TOTALS 

STD . DEVIATIONS 

0 ., 0609 
0 .. 0049 

0.1821 
0 .0118 

0 .1378 
0 . 0005 

0 .2711 
0 . 0016 

PERCOLATION/LEAKAGE THROUGH LAYER 3 

TOTALS 

Sl O.. DEVIAIIONS 

0 . 0128 
0 .0019 

0 . 0330 
0 . 0043 

0 . 0272 
0 .0003 

0 . 0466 
0 . 0009 

LATERAL DRAINAGE COLLECTED FROM LAYER 4 

TOTALS 

STD . DEVIATIONS 

0 . 0050 
0 . 0153 

0 . 0162 
0 . 0147 

0 . 0131 
0.0066 

0 .0259 
0 . 0060 

PERCOLAIION/LEAKAGE IHROUGH LAYER 6 

TOTALS 

SID DEVIATIONS 

0 ·• 0000 
0 . 0000 

0 .. 0000 
0 . 0000 

0 . 0000 
0 . 0000 

0 .. 0000 
0 .. 0000 

0 3678 
0 . 0008 

0 . 5817 
0 . 0019 

0 .'064 0 
0 .. 0005 

0 . 0884 
0.0010 

0 . 0352 
0 . 0029 

0 . 0548 
0 . 0022 

0 . 0000 
0 .. 0000 

0 . 0000 
0 . 0000 

0 . 2224 
0 . 0012 

0 .. 2771 
0 . 0040 

0 .0494 
0 .0006 

0 .. 0532 
0 . 0018 

0 . 0490 
0 0016 

0 .. 0553 
0 .. 0013 

0 . 0000 
0 . 0000 

0 .. 0000 
0 .. 0000 

0 . 1027 
0 . 0003 

0 .0950 
0 . 0009 

0 . 0288 
0 .0002 

0 . 0252 
0 . 0005 

0 . 0426 
0 .. 0008 

0 .. 0406 
0 .. 0009 

0 ,. 0000 
0 . 0000 

0 .. 0000 
0 .. 0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP Of LAYER 3 
-------------------------------------

AVERAGES 0 . 0231 0 .0569 
0 .. 0018 0 0002 

STD DEVIATIONS 0 . 0691 0 .1108 
0 . 0045 0 . 0006 

DAILY AVERAGE HEAD ON TOP OF LAYER 5 
-------------------------------------

AVERAGES 0 . 0152 0 . 0438 
0 . 0465 0 . 0199 

STD . DEVIATIONS 0 . 0492 0.0868 
0 . 0445 0.0181 

F·\PllOJECTS\ll86\3511Cb'1nllONOlice l\Hclp\15-FUt.doc 
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0 .. 1393 0 . 08 72 0 .. 0390 
0 . 0003 0 . 0005 0 . 0001 

0 . 2199 0 .1086 0 .0360 
0 . 0007 0 . 0015 0 .0004 

0 . 1069 0 . 1536 0 . 1293 
0 . 0089 0 . 0047 0 . 0026 

0 .. 1663 0 . 1734 0 .. 1232 
0 . 0071 0 . 0039 0 . 0029 
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0 . 0398 
0.0143 

0 . 0511 
0 0776 

0 0125 
0 .0028 

0 , 0153 
0 . 0144 

0 . 0282 
0 . 0008 

0 . 0260 
0 . 0023 

0 .. 0000 
0 . 0000 

0 0000 
0 . 0000 

0 . 0156 
0.0054 

0 . 0200 
0 . 0295 

0 . 0884 
0 . 0026 

0 0817 
0 . 0069 
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**T************************* ***************************** ** ******************** 

AVERAGE ANNUAL TOTALS & (STD . DEVIATIONS) f'OR YEARS 1955 THROUGH 2006 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECT ED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 3 

AVERAGE HEAD ON IOP 
OF LAYER 3 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 
LAYER 6 

AVERAGE HEAD ON TOP 
OF LAYER 5 

CHANGE IN WATER SIORAGE 

INCHES 

7 . 30 2 . 032) 

0 .000 0 . 0000) 

6 . 165 1 , 5248) 

0 . 95342 1 . 10599) 

0 . 20112 ( 0 . 19797) 

0 . 031 ( 0 . 035) 

0 . 20106 ( 0.20134) 

0 . 00006 ( 0 . 00006) 

0 .052 ( 0 . 052) 

-0 . 019 1 . 4871) 

CU . FEEI 

72869 . 0 

0 . 00 

61538 23 

9517 . 467 

2007 . 697 

2007 . 043 

0.631 

-194 33 

PERCENI 

100 . 00 

0 .. 000 

84 . 450 

13 . 06106 

2 . 75521 

2 . 75431 

0 .. 00087 

-0 . 267 

****** * **** * ******* ** ********* * **** ** *****************************•* ** ********* 
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*************•***********~*************r*****************'******************** 

PEAK DAILY VALUES FOR YEARS 1955 THROUGH 2006 

(INCHES) (CU . FT .. ) 

---------- -------------
PRECIPITATION 1 .. 60 15972 .. 000 

RUNOFF 0.000 0 . 0000 

DRAINAGE COLLECTED FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH LAYER 3 

AVERAGE HEAD ON TOP OF LAYER 3 

MAXIMUM HEAD ON TOP OF LAYER 3 

LOCATION OF MAXIMUM HEAD IN LAYER 2 

0 . 34444 3438 .. 32593 

0 .. 036044 359 . 81049 

3. 752 

4.549 

(DISTANCE FROM DRAIN) 21. 9 FEET 

DRAINAGE COLLECTED FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH LAYER 6 

AVERAGE HEAD ON TOP Of LAYER 5 

MAXIMUM HEAD ON TOP or LAYER 5 

LOCATION OF MAXIMUM HEAD IN LAYER 4 

0 . 00892 89 . 07829 

0 . 000002 0.02348 

(DISTANCE FROM DRAIN) 

SNOW WATER 

MAXIMUM VEG .. SOIL WAIER (VOL/VOL) 

MINIMUM VEG . SOIL WATER (VOL/VOL) 

0 .840 

1. 568 

26 .. 6 FEET 

1 .. 96 19603.2383 

0 . 4530 

0 . 0850 

*** Maximum heads are computed using McEnroe's equations .. *** 

Referen_ce: Maximum Saturated Depth over Landfill Liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Environmental Engineering 
Vol.. 119, No 2, March 1993, pp .. 262-270. 

****************************************************************************** 

l IPROJEClS\2116\lll\Cl,qc Noocc l'Hclp\ll-Fl.R.doc 
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****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 2006 

LAYER (INCHES) (VOL/VOL) 
-------- ---------

1 7.7444 0 .. 2151 

2 0 .. 3840 0 .0320 

3 0 .. 0000 0.0000 

4 0 .3841 0 .. 0320 

5 0 . 0000 0.0000 

6 15 . 3720 0 . 4270 

SNOW WATER 0 . 000 

*************** * ************************************************************** 
***************************************~**~*********************************** 

F:\PII.OJECTS\2116\JSl\O.u,1• Notice llllelp\ 15-FUldoc 
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****************************************************************************** 
**~*************************************************************************** 
** 
** 

** 
** 
** 
** 
** 
** 

** 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3 . 07 (1 NOVEMBER 1997) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

f'OR USEPA RISK REDUCTION ENGINEERING LABORAIORY 

** 
** 
** 

** 
** 
** 
** 
** 

****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRAIION DATA: 
SOIL AND DESIGN DATA FILE: 
OUIPUI DAIA IILE: 

C:\HELP3\HANFORD\CN1\PREC31 . D4 
C: \HELP3\HANF'ORD\CN1 \TEMP31 .. D7 
C:\HELP3\HANFORD\CN1\RAD31 .. Dl3 
C:\HELP3\HANFORD\CN1\HANFORD2.Dll 
C:\HELP3\HANFORD\CN1\3-FLR .010 
C:\HELP3\HANFORD\CN1\3-FLR . OUI 

TIME: 14: 29 DATE: 9/28/2007 

****************************************************************************** 

TITLE: HANFORD FLR: 3%,50',12" GRAV@ 0 ., 05 CM/S, GOOD fML, 3'01?S 

*************************************************************~**************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY- STATE VALUES BY THE PROGRAM .. 

LAYER 1 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXfURE NUMBER 6 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT . HYO . COND . 

F ll'l<OJBCTS\ltl61351\Cbng, Nolkc 1\Rdp\3-FLR.ola, 

36 . 00 INCHES 
0 . 4530 VOL/VOL 
0 . 1900 VOL/VOL 
0 . 0850 VOL/VOL 
0.2266 VOL/VOL 

0 720000011000E-03 CM/SEC 
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LAYER 2 

TYPE 2 - LAIERAL DRAINAGE LAYER 
MATERIAL IEXTURE NUMBER 0 

THICKNESS 12 . 00 INCHES 
POROSITY 0 . 3970 VOL/VOL 
FIELD CAPAClfY 0 . 0320 VOL/VOL 
WILTING POINT O 0130 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0320 VOL/VOL 
EFFECTIVE SAT . HYO COND . 0 .500000007000E-Ol CM/SEC 
SLOPE 3 .00 PERCENT 
DRAINAGE LENGTH 50 0 . FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 

THICKNESS 
POROSITY 
FIELD CAPACII Y 
WILTING POINT 

MATERIAL 1EXIURE NUMBER 35 
0 . 06 INCHES 
0.0000 VOL/VOL 
0 .. 0000 VOL/VOL 
0 . 0000 VOL/VOL 
0 .0000 VOL/VOL INITIAL SOIL WATER CONTENT 

EFFECTIVE SAT. HYD .. COND 
FML PINHOLE DENSITY 
FML INSTALLA1ION DEFECTS 
FML PLACEMENT QUALITY . 

0 . 199999996000E-12 CM/SEC 
1 .. 00 HOLES/ACRE 
4 . '00 HOLES/ACRE 

3 - GOOD 

LAYER 4 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL IEXTURE NUMBER 0 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFEC1IVE SAT . HYO . COND. 
SLOPE 
DRAINAGE LENGTH 

12 .00 INCHES 
0.3970 VOL/VOL 
0 . 0320 VOL/VOL 
0 . 0130 VOL/VOL 
0 .0320 VOL/VOL 

0 .500000007000E-01 
3.00 PERCENT 

200 . 0 FEET 

LAYER 5 

TYPE 4 - FLEXIBLE MEMBRANE LINER 

F·\'PR0JECTS\2116\35 l\Onnge Noti: tc J\Belp\J -JlJldoc-
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MATERIAL TEXTURE NUMBER 35 
THICKNESS 0 . 06 INCHES 
POROSITY 0 .0000 VOL/VOL 
FIELD CAPACITY 0 . 0000 VOL/VOL 
WILTING POINI O .. 0000 VOL/VOL 
INITIAL SOIL WATER CONTENT O .. 0000 VOL/VOL 
EFFECTIVE SAT . HYO . COND . 0 . 199999996000E-12 CM/SEC 
FML PINHOLE DENSITY 1 .00 HOLES/ACRE 
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE 
FML PLACEMENT QUALI'IY 3 - GOOD 

LAYER 6 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 16 

T.ijICKNESS 36 .00 INCHES 
POROSITY 0 . 4270 VOL/VOL 
FIELD CAPACITY 0 . 4180 VOL/VOL 
WILTING POIN'I 0 . 3670 VOL/VOL 
INITIAL SOIL WAIER CONTENT 0 .. 4270 VOL/VOL 
EFF ECIIVE SAT . HYO . COND . 0 . lOOOOOOOlOOOE-06 CM/SEC 

GENERAL DESIGN AND EVAPORAIIVE ZONE DATA 

NOTE: SCS RUNOH CURVE NUMBER WAS USER-SPECIFIED .. 

SCS RUNOFF CURVE NUMBER 89 . 50 
FRACTION OF AREA ALLOWING RUNOH 0.0 PERCENT 
AREA PROJECTED ON HORIZON'IAL PLANE 2 . 620 ACRES 
EVAPORATIVE ZONE DEPIH 16 .0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE 4.359 INCHES 
UPPER LIMIT OF EVAPORATIVE STORAGE 7 . 248 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE 1 . 360 INCHES 
INITIAL SNOW WATER 0 .1 89 INCHES 
INITIAL WATER IN LAYER MATERIALS 24 .299 INCHES 
'IO'IAL INITIAL WATER 24 .488 INCHES 
TOTAL SUBSURFACE INFLOW 0 . 00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
HANFORD WASHINGTON 

STATION LATITUDE 4 6 ., 55 DEGREES 

f"\PRO/ECl'S\2116\lS\\Changc Notice 1\Hdp\3-l'Uldoc 
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MAXIMUM LEAF AREA INDEX 
STAR'! or GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DA'IE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDirY 
AVERAGE 2ND QUARIER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4rH QUARTER RELATIVE HUMIDITY 

NOTE: PRECIPITA'IION DA'IA FOR HANFORD 
WAS ENTERED FROM AN ASCII DATA FILE .. 

NOTE: TEMPERATURE DATA FOR HANF'ORD 
WAS ENTERED FROM AN ASCII DAIA FILE . 

NOTE: SOLAR RADIATION DATA FOR HANFORD 
WAS ENTERED FROM AN ASCII DATA .FILE. 

Sheet4 of8 

0,00 
103 
288 

16 . 0 INCHES 
7 .. 60 _MPH 

68 20 % 
43.30 % 
3 7 .10 % 
70 .10 % 

WASHINGTON 

WASHINGTON 

WASHING ION 

******************************************************************************* 

AVERAGE MONTHLY VALUES I N INCHES FOR YEARS 1955 THROUGH 2006 

-------------------------------------------------------------------------------
JAN/JUL FEB/AUG 
------- -------

PRECIPITATION 
-------------

TOTALS 1.01 0. 72 
0.21 0 . 16 

STD . DEVIA'IIONS 0.63 0.48 
0 . 32 0 . 24 

RUNOFF 

TOTALS 0 . 000 0 .. 000 
0 . 000 0 .. 000 

STD . DEVIATIONS 0 .000 0 . 000 
0.000 0 . 000 

EVAPOTRANSPIRATION 

------------------
TOTALS 0 476 0 .. 622 

0 402 0 . 264 

STD . DEVIATIONS 0.341 0.509 
0 .. 351 0 .188 

F:IPROJErn\2116US110>.nsc Notice l\llclpU•Fl.Jldo< 
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MAR/SEP APR/OCT MAY/NOV JUN/DEC 
------- ------- ------- -------

0 . 56 0 . 55 0.53 0 . 53 
0 . 34 0 , 57 O. B9 1.24 

0 .45 0 . 50 0.34 0 .. 42 
0.33 0.52 0 . 63 0 . 86 

0 . 000 0 . 000 0 . 000 0 .. 000 
0 .000 0 . 000 0 000 0 .. 000 

0 .. 000 0 .. 000 0 000 0 .. 000 
0 .. 000 0 . 000 0 . 000 0 .. 000 

1 .227 0 . 714 0 .. 467 0 . 492 
0 .. 214 0 . 351 0 . 429 0 . 506 

0 .. 614 0 . 395 0 . 298 0 .. 33 7 
0 . 100 0 . 397 0 . 324 0 .. 243 
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LATERAL DRAINAGE COLLECTED FROM LAYER 2 

TOTALS 

SID, DEVIATIONS 

0 . 0688 
0 0047 

0 .2042 
0 .. 0129 

0 . 1646 
0 . 0006 

0 3442 
0 . 0020 

PERCOLATION/LEAKAGE THROUGH LAYER 3 

TOTALS 

STD .. DEVIATIONS 

0 . 0083 
0 . 0010 

0 .0209 
0 .0026 

0 ,0180 
0 . 0002 

0 .. 0312 
0 . 0006 

LATERAL DRAINAGE COLLECTED FROM LAYER 4 

IOIALS 

STD .. DEVIATIONS 

0 . 0063 
0 .0024 

0.0175 
0 . 0036 

0 . 0138 
0 .0003 

0 .. 0246 
0 . 0007 

PERCOLATION/LEAKAGE THROUGH LAYER 6 

TOTALS 

SID . DEVIATIONS 

0 .0000 
0 .0000 

0 . 0000 
0 .. 0000 

0 . 0000 
0 .0000 

0.0000 
0 .. 0000 

0 . 3949 
0 . 0010 

0 . 5994 
0 .. 0023 

0 .. 0396 
0 . 0003 

0 .. 0526 
0 .0006 

0 . 0348 
0 .. 0003 

0 0514 
0 . 0006 

0 . 0000 
0 0000 

0.0000 
0 . 0000 

0 .2257 
0 . 0014 

0 . 2678 
0 .. 0047 

0 .0296 
0 . 0004 

0 0307 
0 ,0012 

0 . 0342 
0 . 0004 

0 . 0387 
0 . 0010 

0 . 0000 
0 .. 0000 

0 .0000 
0 . 0000 

0 .. 1087 
0 .. 0003 

0 . 0998 
0.0010 

0 .0177 
0 . 0001 

0 .. 0155 
0 . 0003 

0 . 0209 
0 . 0002 

0 . 0185 
0 . 0004 

0 . 0000 
0 .. 0000 

0 . 0000 
0 . 0000 

AVERAGES Of MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 3 
-------------------------------------

AVERAGES 0 . 0131 0 .0344 0 .. 0750 0 .0443 0 .. 0206 
0 . 0009 0 . 0001 0 . 0002 0 .0003 0.0001 

STD . DEVIAIIONS 0 0388 0 .. 0723 0 . 1138 0 .. 0525 0 .. 0189 
0 0024 0 .. 0004 0 . 0004 0 .. 0009 0 .0002 

DAILY AVERAGE HEAD ON 'IOP OF LAYER 5 

-------------------------------------
AVERAGES 0 . 0048 0. 0115 0.0264 0 .0268 0 .. 0159 

0 . 0018 0 . 0002 0 . 0002 0 .0003 0 . 0001 

STD . DEVIATIONS · 0 . 0133 0 .. 0207 0 .. 0391 0 . 0303 0 . 0140 
0.0028 0 . 0005 0 .. 0005 0 . 0008 0 . 0003 

WCH-195 
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0 . 0414 
0 , 01 77 

0 . 0546 
0 . 0960 

0 ,0075 
0 . 0020 

0 .. 0095 
0 . 0100 

0 , 0102 
0 .. 0010 

0 . 0110 
0 . 0048 

0 . 0000 
0 . 0000 

0 . 0000 
0 0000 

0 .0081 
0 . 0034 

0 . 0107 
0 . 0182 

0.0080 
0.0007 

0 .. 0086 
0 . 0036 

******************************************************************************* 
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*********** ***** ******** ********** ********************************************* 

AVERAGE ANNUAL TOTALS & (STD .. DEVIATIONS) FOR YEARS 1955 THROUGH 2006 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 3 

AVERAGE HEAD ON TOP 
OF LAYER 3 

LATERAL DRAINAGE COLLECIED 
FROM LAYER 4 

PERCOLAIION/LEAKAGE 1 HROUGH 
LAYER 6 

AVERAGE HEAD ON TOP 
OF LAYER 5 

CHANGE IN WATER STORAGE 

INCHES 

7 . 30 2 .. 032) 

0 . 000 0 . 0000) 

6. 1 65 1 .5248) 

1 . 02978 1 .17751) 

0 . 12476 I D. 1211 8) 

0 . 017 ( 0 . 019) 

0 . 12474 ( 0 . 12235) 

0 .00001 ( 0 . 00001) 

0 . 008 ( 0 . 008) 

-0 019 1 . 4662) 

CU . FEET 

69424 . 3 

0 . 00 

58629 .14 

9793 .. 829 

1186 .. 508 

1186 .. 388 

0 .. 121 · 

-185 .. 17 

PERCENT 

100 .. 00 

0 ODO 

84.450 

14 . 10720 

1 . 70907 

1 . 708B9 

0 .. 00011 

-0 . 267 

************** *** **** *********** ***** ** ** ** *********** * ********* *************** 
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****************************************************************************** 

PEAK DAILY VALUES F'OR YEARS 1955 'IHROUGH 2006 

(INCHES) (CU . FT . ) 

15216 .. 960 

0 . 0000 

4741.11719 

281.30200 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 2 

PERCOLATION/LEAKAGE 'IHROUGH LAYER 3 

AVERAGE HEAD ON TOP OF LAYER 3 

MAXIMUM HEAD ON TOP OF LAYER 3 

LOCATION OF MAXIMUM HEAD IN LAYER 2 
(DIS'IANCE FROM DRAIN) 

1 .. 60 

0 000 

0 .49851 

0 . 029578 

2.934 

4 .. 121 

DRAINAGE COLLECTED FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH LAYER 6 

AVERAGE HEAD ON TOP OF LAYER 5 

MAXIMUM HEAD ON IOP OF LAYER 5 

LOCATION OF MAXIMUM HEAD IN LAYER 4 

14. 9 FEEI 

0 . 01159 

0 .. 000001 

0 . 273 

0 . 530 

110 . 25708 

0 . 00809 

(DIS'I ANCE f ROM DRAIN} 

SNOW WATER 

5 .. 7 fEEf 

L96 18676 . 5391 

MAXIMUM VEG .. SOIL WATER (VOL/VOL) 

MINIMUM VEG . SOIL WATER {VOL/VOL) 

0 . 4530 

0.0850 

*** Maximum heads are computed using McEnz:oe' s equations .. 

Reference: Max imum Saturated Depth over Landfill Li ne?: 
by Bru ce M. McEnroe, Universi·ty of Kansas 
ASCE Journal of Environmental Engineering 
Vol . 119, No . 2, March 1993, pp . 262-270 . 

*** 

**** * *****•******** ** **** ************************************************ * **** 

F·IPROIECTS\2186\35 1\Cbange Noliee J\llelplrf!Jldoc 
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**~*************************************************************************** 

EINAL WATER STORAGE Al END OF YEAR 2006 

LAYER (INCHES) (VOL/VOL) 
-------- ---------

1 7 . 7444 0 .. 2151 

2 0 . 3840 O '' 0320 

3 0 . 0000 0 . 0000 

4 0 . 3840 0 .. 0320 

5 0 .. 0000 0 . 0000 

6 15 .. 3720 0 .4270 

SNOW WATER 0 , 000 

*************** *************************************************************** 
****************************************************************************** 

F·IPROll!CTS\2116\l51\ChangeNotloo l\lldp\l-FUl.d0< 
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************************************************************** **************** 
****************************************************************************** 
** 
** 
** 
** 
** 
** 
** 
** 
** 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3 .07 (1 NOVEMBER 1997) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMEN1 SfATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

** 
** 
** 
** 
** 
** 
** 

** 
** 

************************************** * *************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOI RANSPIRATION DArA: 
SOIL AND DESIGN DATA FILE: 
our~ur DATA FILE: 

C:\HELP3\HANF'ORD\CN1\PREC31 . D4 
C:\HELP3\HANfORD\CN1\TEMP31 . D7 
C:\HELP3\HANFORD\CN1\RAD31.D13 
C:\HELP3\HANF'ORD\CN1\HANFORD2 . Dll 
C:\HELP3\HANFORD\CN1\ss-open . D10 
C:\HELP3\HANFORD\CN1\SS-OPEN . OUT 

TIME : 14:35 DATE: 9/28/2007 

** *********** *********************************************************** * ***** 

TITLE: HANFORD OPEN SIDESLOPE - 33%,255',GEOCOMP,3' OPS,GOOD FML 

*********** * ******************* * ***************+****************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WAfER WERE 
COMPUfED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM ., 

LAYER l 

TYPE 1 - VERTICAL PERCOLAfION LAYER 
MAfERIAL TEXTURE NUMBER 6 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT .. HYO . COND . 

F:\l'ltOll!CTS\2186\351\C~a,,ge Noei" 1\llolp'&S•OPEN doo 

Design Analysis Variance Report ERDF Cells 7-10 
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36 .. 00 INCHES 
0 .. 4530 VOL/VOL 
0 .. 1900 VOL/VOL 
0 . 0850 VOL/VOL 
0.2189 VOL/VOL 

0 . 720000011000E-03 CM/SEC 
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(9C'fVI .,.. 
LAYER 2 0' 

TY:;:;T~R;ALLA;;;~~~::::~GE ✓ 
THICKNESS O .. 5 INCHES 
POROSITY 8500 VOL/VOL 
FIELD CAPACITY 0 . 0100 VOL/VOL 
WILTING POINI O .. 0050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0 .. 0101 VOL/VOL 
EFFECTIVE SAT . HYO . COND .. 33 . 0000000000 CM/SEC 
SLOPE 33 . 00 PERCENT 
DRAINAGE LENGTH 255 . 0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

MATERIAL TEXTURE NUMBER 35 
0 . 06 INCHES 
0 .. 0000 VOL/VOL 

INITIAL SOIL WATER CONTENT 

0.0000 VOL/VOL 
0 . 0000 VOL/VOL 
0.0000 VOL/VOL 

EFFECTIVE SAT .. HYO . COND . 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECIS 
FML PLACEMENT QUALI1Y 

0 .199999996000E-12 CM/SEC 
1 . 00 HOLES/ACRE 
4 . 00 HOLES/ACRE 

3 - GOOD 

LAYER 4 

THICKNESS 
POROSITY 

TYPE 2 - LATERAL DRAINA~E LA R 
MATERIAL TEXTURE NUMBE 4 

= . 5 INCHES 

FIELD CAPACITY 
WILTING POINT 
INIIIAL SOIL WATER CONTENT -
EFFECTIVE SAT . HYO . COND . 
SLOPE 
DRAINAGE LENGTH 

LAYER 5 

0 . 8500 VOL/VOL 
0.0100 VOL/VOL 
0 .0050 VOL/VOL 
0.0100 VOL/VOL 

33 . 0000000000 
33 . 00 PERCENT 

255 .0 FEET 

TYPE 4 - FLEXIBLE MEMBRANE LINER 

F:IPkO/ECTS'\ll86\lSIIO>"'P Noli~ llllclp\$$-OPEN.doo 
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CM/SEC 

o.z.S 
,r 
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MATERIAL TEXTURE NUMBER 35 
THICKNESS 0 . 06 INCHES 
POROSITY 0 . 0000 VOL/VOL 
HELD CAPACITY O .0000 VOL/VOL 
WILTING POINI 0_. 0000 VOL/VOL 
INITIAL SOI L WATER CONTENT 0 . 0000 VOL/VOL 
EFFECIIVE SAT . HYD, COND . 0 .. 199999996000E-12 CM/SEC 
fML PINHOLE DENSITY 1 . 00 HOLES/ACRE 
FML INSTALLATION DEFECTS 4 . 00 HOLES/ACRE 
fML PLACEMENT QUALIIY m 3 - GOOD 

LAYER 6 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 16 

THICKNESS 36 .. 00 INCHES 
POROSITY 0 .. 4270 VOL/VOL 
FIELD CAPAC I TY 0 .4180 VOL/VOL 
WI LTING POINT 0 .3670 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0 . 4270 VOL/VOL 
EFFECTI VE SAT . HYD COND O .. lOOOOOOOlOOOE- 06 CM/SEC 

GENERAL DESIGN AND EVAPORAUVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEF~ULT 
SOIL DAIA BASE USING SOIL TEXTURE J 6 WITH BARE 
GROUND CONDITIONS, A SUR FACE SLOPE OF 33.% AND 
A SLOPE LENGTH OF 281 . FEET .. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMil OF EVAPORATIVE STORAGE 
LOWER LIMIT Of EVAPORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE IN FLOW 

86 . 80 
0 .0 
3.000 

16 ,. 0 
4.014 
7 . 248 
1 . 360 
0.189 

23 .262 
23.451 

0 . 00 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 

f :\PROIECTS\2116\l~J\Olange Nolia, l\lldp\SS-Ol'EN do< 
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PERCENl 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 
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HANFORD 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 

WASHI NGTON 

START OF GROWING SEASON (JULI AN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELAT I VE HUMIDITY 
AVERAGE 2ND QUARIER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIOIIY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

NOTE: PRECI PITATION DATA FOR HANFORD 
WAS ENTERED FROM AN ASCII DATA FILE . 

NOI E : TEMPERATURE DATA FOR HANFORD 
WAS ENTERED ·FROM AN ASCII DATA FILE . 

NOTE: SOLAR RADIATION DATA FOR HANFORD 
WJ\S ENTERED FROM AN ASCII DATA FILE .. 

46 . 55 DEGREES 
0 . 00 
103 
288 

16 . 0 INCHES 
7 60 MPH 

68 20 % 
43 . 30 % 
37 .. 10 % 
70 .10 % 

Sheet4 of8 

WASHINGTON 

WASHINGTON 

WASHINGTON 

************ ***************** * ******+** * *************************************** 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006 

-------------------------------------------------------------------------------
JAN/JUL FEB/AUG 
------- -------

PRECIPITATION 

-------------
TOTALS 1..01 0 .. 72 

0 . 21 0 .. 1 6. 

STD . DEVIATIONS 0 . 63 0 . 48 
0 . 32 0 . 24 

RUNOFF 

TOTALS 0 , 000 0 . 000 
0 . 000 0 . 000 

STD . DEVIATIONS 0 . 000 0 . 000 
0 . 000 0.000 

EVAPOTRANSPIRATION 

------------------
TOTALS 0 ,, 486 0 . 629 

0 . 344 0 .2 40 

F:\PIIOJECTS\2116\lSIIO"'I!• Nooe. l\lldp\Ss-OPEN doc 
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MAR/SEP APR/OCT MAY/NOV JUN/DEC 
------- -------- ------- -------

0 .56 0 . 55 0 . 53 0 . 53 
0 . 34 0 . 57 0 .. 89 L24 

0 . 45 0 . 50 0 . 34 0 . 42 
0 . 33 0 .52 0 . 63 0 .86 

0 . 000 0 . 000 0 . 000 0 . 000 
0 . 000 0 . 000 0 . 000 0 . 000 

0 . 000 0.000 0 . 000 0 .000 
0 . 000 0 . 000 0 .000 0 000 

1 .204 0 . 692 0 . 450 0 . 446 
0 . 196 0 . 321 0 . 430 0 . 503 
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S'ID .. DEVIATIONS 0 .338 
0 . 349 

0 .. 492 
0.194 

LATERAL DRAINAGE COLLECTED FROM LAYER 2 

TOTALS 

STD .. DEVIATIONS 

0 .0860 
0 . 0433 

0 .1275 
0 . 0432 

0 .1811 
0 . 0305 

0 . 4189 
0 0409 

PERCOLATION/LEAKAGE THROUGH LAYER 3 

roIALS 

STD . DEV IA I IONS 

0 . 0052 
0 . 0040 

0 .0053 
0 .0035 

0 .0061 
0 . 0031 

0 . 0076 
0 . 0033 

LATERAL DRAINAGE COLLECTED FROM LAYER 4 

TOTALS 

STD .. DEVIATIONS 

0 .0052 
0 . 0040 

0 . 0053 
0 .0035 

0 . 0061 
0 . 003 1 

0 .. 0076 
0 . 0033 

PERCOLATION/LEAKAGE THROUGH LAYER 6 

TOTALS 

STD . DEVIATIONS 

0 .. 0000 
0.0000 

0 .. 0000 
0 .. 0000 

0 . 0000 
0 . 0000 

0 . 0000 
0 . 0000 

0 .. 60B 
0 .. 118 

0 . 3734 
0.0315 

0.5356 
0 . 0339 

0 . 385 
0 . 405 

0 . 2232 
0 . 0369 

0 . 2602 
0 . 0328 

0 .. 0108 0 .0104 
0 . 0032 0 . 0038 

0 . 0111 . 0 . 0084 
0 . 0029 0 .0029 

0 .. 0108 
0 .. 0032 

0 .. 0111 
0 .. 0029 

0 .0104 
0 . 0038 

0 . 0084 
0 . 0029 

0 . 0000 0 . 0000 
o·. 0000 o . 0000 

0 . 0000 0 . 0000 
0 . 0000 0 . 0000 

0 . 308 
0 . 33B 

0 1229 
0 . 04 31 

0 .. 0973 
0 .. 0382 

0 . 0085 
0 0042 

0 . 0054 
0 . 0033 

0 . 0085 
0 . 0042 

0.0054 
0 . 0033 

0 . 0000 
0 .. 0000 

0 . 0000 
0 . 0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 3 
-------------------------------------

AVERAGES 0 . 0000 0 . 0000 
0 . 0000 0 . 0000 

STD . DEVIATI ONS 0 . 0000 0 .0001 
0 . 0000 0.0000 

DAILY AVERAGE HEAD ON TOP OF LAYER 5 
-------------------------------------

AVERAGES 0 . 0000 0 .. 0000 
0 . 0000 0.0000 

STD .. DEVIATIONS 0 . 0000 0 .. 0000 
0 .0000 0 .. 0000 

~-IPROJECTS\2116\JSl\01111• Notiee 1\Hd~·OPEN doc 
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0 . 0001 0 ., 0001 0 . 0000 
0 . 0000 0 . 0000 0 . 0000 

0 . 0001 0 . 0001 0 . 0000 
0 .. 0000 0 .0000 0 . 0000 

0 . 0001 0 . 0001 0 . 0000 
0 . 0000 0 . 0000 0 .. 0000 

0 . 0001 0.0000 0 . 0000 
0 . 0000 0 . 0000 0 . 0000 

WCH-195 
Rev. a 

Sheet 5 of8 

0 272 
0 237 

0 . 0717 
0 , 0697 

0 . 0594 
0 . 1087 

0 .. 0060 
0 .0049 

0 . 0042 
0 . 0045 

0 . 0060 
0 . 0049 

0 . 0042 
0 ., 004 5 

0 .0000 
0 .. 0000 

0 . 0000 
0 . 0000 

0 .. 0000 
0 . 0000 

0.0000 
0 . 0000 

0 .. 0000 
0.0000 

0 . 0000 
0 . 0000 
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******************************************************************************* 

******~*****************************************~****************************** 

AVERAGE ANNUAL TOTALS & (STD DEVIAIIONS) F'OR YEARS 1955 THROUGH 2006 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LA'IERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 3 

AVERAGE HEAD ON TOP 
OF LAYER 3 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 4 

PERCOLA'IION/LEAKAGE THROUGH 
LAYER 6 

AVERAGE HEAD ON IOP 
OF LAYER 5 

CHANGE IN WATER STORAGE 

INCHES 

7 . 30 

0 . 000 

5 . 939 

1.31319 

2 . 032) 

0 . 0000) 

1.5185) 

1 . 20765) 

0 . 07019 ( 0 . 03864) 

0 . 000 ( 0 . 000) 

0 . 07018 ( 0 . 03064) 

0 .00000 ( 0 . 00000) 

0 .. 000 ( 0 . 000) 

-0.023 1.4326) 

CU . FEE'! 

79493 . 5 

0.00 

64674 . 70 

14300 . 664 

764 . 315 

7G4 . 314 

0 . 000 

-246 . 20 

PERCENT 

100 . 00 

0 . 000 

81 .358 

17 . 98973 

0 96148 

0 . 96148 

0 . 00000 

-0 310 

******************************************************************************* 

F·\l'ROJECTS\2136\JSI\Chanac Nob« lllldp\SS-OPEN do< 
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*************************************** *************************************** 

PEAK DAILY VALUES FOR YEARS 19SS ·THROUGH 2006 

(INCHES) (CU. F'I . ) 

---------- -------------
PRECI PIIATION 

RUNOFF 

1 . 60 

0 . 000 

17424 . 000 

0.0000 

DRAINAGE COLLECTED FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH LAYER 3 

AVERAGE HEAD ON TOP OF LAYER 3 

MAXIMUM HEAD ON IOP or LAYER 3 

LOCATION OF MAXIMUM HEAD IN LAYER 2 

0 . 70029 7626 . 13477 

0 .. 004489 48.88398 

0 . 005 

0 .006 

(DISTANCE FROM DRAIN) 0 . 0 FEET . 

DRAINAGE COLLECTED FROM LAYER 4 

PERCOLATION/LEAKAGE IHROUGH LAYER 6 

~VEMGE HE~D ON TOP OF LAYER 5 

0 .00449 48 . 88398 

0 . 000000 0 .. 00000 

MAXIMUM HEAD ON TOP OE LAYER 5 

LOCATI ON OF MAXIMUM HEAD IN LAYER 4 
(DISTANCE EROM DRAIN) 

0 .. 001 

0 ,. 000 

SNOW WATER 

0 . 0 FEET 

1 . 96 21385 . 3496 

MAXIMUM VEG .. SOIL WATER (VOL/VOL) 

MINIMUM VEG . SOIL WATER (VOL/VOL) 

0.4530 

0.0850 

*** Maximum heads are computed using McEnroe's equations . 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Environmental Engineering 
Vol . 119, No . 2, March 1993, pp . 262-270 . 

*** 

****************************************************************************** 

F:IJ'ROJl!CISQll6\3SI\Ch""'e Notice llllelp~-OPEN d.x 
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***w*************** ****w*** ******* ******************************************** 

FINAL WATER STORAGE AI END OE YEAR 2006 

LAYER (INCHES ) (VOL/VOL) 
-------- ---------

1 7 .3686 0. 204 7 

2 0 . 0050 0 .0100 

3 0 . 0000 0 . 0000 

4 0 .0050 0. 0100 

5 0.0000 0 . 0000 

6 15 3720 0 . 4270 

SNOli'I WAIER 0 .. 000 

**********************************~******************************************* 
****************************************************************************** 

F:\l'ROJ'ECTS\2116\J51\Q,angc Noli« 1\Hdp\SS-OPl;N dee 
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***~************************************************************************** 
****************************************************************************** 
** 
** 
** 
** 
** 
** 
** 
** 
** 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3 .07 (1 NOVEMBER 1997) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STAlION 

FOR USEPA RISK REDUCfION ENGINEERING LABORATORY 

** 
** 
** 
** 
** 
** 
** 
** 
** 

****************************************************************************** 
****************************************************************************** 

PRECIPITAlION DATA FILE: 
TEMPERA1URE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATlON DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C:\HELP3\HANFORD\CN1\PREC31 . D4 
C:\HELP3\HANFORD\CN1\TEMP31 . D7 
C:\HELP3\HANFORD\CN1\RAD31 . Dl3 
C: \HELP3\HANFORD\CN1 \HANFORD2 .. 011 
C: \HELP3\HANFORD\CN1 \lSFLR-10 .. 010 
C:\HELP3\HANEORD\CN1\15FLR-10 .. 0UT 

1IME: 14:30 DAlE: 9/28/2007 

****************************************************************************** 

TITLE: HF FLR: 1 . 5%,50',12"GRAV@0 .. 05 CM/S,GOOD FML,3'0PS,10'WASIE 

****************************************************************************** 

NOTE: INIIIAL MOISTURE CONfENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM . 

LAYER 1 

TYPE l - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 6 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INilIAL SOIL WATER CONTENT 
EFFECTIVE SAT .. HYD. COND .. 

F\l'ROJECTS\211613S J\Cllanao Noric:< l\llclplllfllt-10 do< 
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12 . 00 INCHES 
0 . 4530 VOL/VOL 
0 . 1900 VOL/VOL 
0.0850 VOL/VOL 
0;3361 VOL/VOL 

0 . 720000011000E-03 CM/SEC 
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LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 5 

THICKNESS 120 . 00 INCHES 
POROSITY 0.4570 VOL/VOL 
FIELD CAPACITY 0 .1310 VOL/VOL 
WILIING POINT = 0.0580 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.1288 VOL/VOL 
EfFECTIVE SAT . HYD . CONO . 0 . lOOOOOOOSOOOE-02 CM/SEC 

LAYER 3 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 6 

THI CKNESS 36 . 00 INCHES 
POROSITY 0 .4530 VOL/VOL 
FIELD CAPACITY 0 .. 1900 VOL/VOL 
WILTING POINT 0 . 0850 VOL/VOL 
INITIAL SOIL WATER CONTENT 0 . 1900 VOL/VOL 
EEE ECIIVE SAT . HYO COND .. 0 720000011000E-03 CM/SEC 

LAYER 4 

TYPE 2 - LAIERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 12 00 INCHES 
POROSITY 0 .3970 VOL/VOL 
FIELD CAPACITY O .. 0320 VOL/VOL 
WILTING POINT 0 .0130 VOL/VOL 
INITIAL SOIL WATER CON1EN'l O .. 0320 VOL/VOL 
EFFECTIVE SAT .. HYO . COND. - 0 . 50000D007000E-Ol CM/SEC 
SLOPE 1.50 PERCENT 
DRAINAGE LENG1 H 50 .. 0 FEET 

LAYER 5 

'lYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

F\PROJECTS\2116\JS I\Changc Notice l\Help\J SFUt~IO doc 
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0 . 06 INCHES 
0.0000 VOL/VOL 
0 . 0000 VOL/VOL 
0 . 0000 VOL/VOL 
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INITIAL SO I L WATER CONTENT 
EFFECrIVE SAT . HYO . COND. 
FML PINHOLE DENSI'IY 
FML INSTALLATION DEFECTS 
F'ML PLACEMEN'l QUALITY 

0 .. 0000 VOL/VOL 
0 .199999996000E-12 CM/SEC 

1 00 HOLES/ACRE 
4.00 HOLES/ACRE 

3 - GOOD 

LAYER 6 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXI URE NUMBER 0 

'IHICKNESS 12 . 00 INCHES 
POROSITY 0 .. 3970 VOL/VOL 
FIELD CAPACITY 0 .. 0320 VOL/VOL 
WILTING POINI 0 .. 0130 VOL/VOL 
INITIAL SOIL WATER CONTENT 0 . 0320 VOL/VOL 
EFFEC'IIVE SAT . HYO . COND 0 .500000007000E-01 CM/SEC 
SLOPE 1.50 PERCENT 
DRAINAGE LENGTH 400 .. 0 FEET 

LAYER 7 

'IYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL 'IEXIURE NUMBER 35 

IHICKNESS 0 . 06 INCHES 
POROSITY 0.0000 VOL/VOL 
FIELD CAPACITY 0 . 0000 VOL/VOL 
WILTING POINI 0 . 0000 VOL/VOL 
INITIAL SOIL WATER CONTENI 0 . 0000 VOL/VOL 
EFFECTIVE SAT . HYO . COND . 0 . 199999996000E-12 CM/SEC 
FML PINHOLE DENSITY 1 . 00 HOLES/ACRE 
FML INSTALLATION DEFECTS 4 .. 0 0 HOLES/ACRE 
FML PLACEMENT QUALIIY 3 - GOOD 

LAYER 8 

TYPE 3 - BARRIER SOIL LINER 
MArERIAL TEXTURE NUMBER 16 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT . HYD . COND . 

F \PROJECTS\lt!6\JS1\Ch:lnae Notice I \Hclp\lSfI..k .. 10 doc 
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36. 00 INCHES 
0 . 4270 VOL/VOL 
0 .. 4180 VOL/VOL 
0 .3670 VOL/VOL 
0 . 4270 VOL/VOL 

O .. lOOOOOOOlOOOE-06 CM/Sl!:C 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE; SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED . 

SCS RUNOFF CURVE NUMBER 89 . 50 
fRACTION OF AREA ALLOWING RUNOFF 0 . 0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE 2 . 750 ACRES 
EVAPORATIVE ZONE DEPTH 16 . 0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE 4 .. 284 INCHES 
UPPER LIMIT OF EVAPORATIVE SIORAGE 7 . 264 INCHES 
LOWER LIMIT OF EVAPORAIIVE STORAGE 1 . 252 INCHES 
INITIAL SNOW WATER 0 .189 INCHES 
INITIAL WATER IN LAYER MATERIALS 42.466 INCHES 
TOTAL INI IIAL WATER 42 .. 655 INCHES 
TOTAL SUBSURFACE INFLOW 0 .00 INCHES/YEAR 

EVAPOIRANSPIRATION AND WEATHER DATA 

NOTE! EVAPOTRANSPIRA1ION DATA WAS OBTAINED FROM 
HANFORD WASHINGTON 

STATION LATITUDE 
MAXIMUM -LEAF AREA I NDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORAIIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUAR I ER RELATIVE HUMIDITY 
AVERAGE 3RD QOARIER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

NOTE: PRECIPITATION DAIA FOR HANFORD 
WAS ENTERED FROM AN ASCII DATA FILE .. 

NOTE: TEMPERATURE DATA FOR HANFORD 
WAS ENTERED FROM AN ASCII DArA FILE . 

NOTE: SOLAR RADIATION DATA F'OR HANF'ORD 
WAS ENTERED FROM AN ASCII DATA FILE . 

F:\Pltomcrs\ll86\35 !\0i:ingc Notice 1\Hdp\lSTI.R.-10 dee 
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46 .. 55 DEGREES 
0.00 
103 
288 

16 .. 0 
7 . 60 

68.20 
43 . 30 
37 . 10 
70 . 10 

INCHES 
MPH 
% 
% 
% 
% 

WASHINGTON 

WASHINGTON 

WASHINGTON 
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*********************************~********************************************* 

AVERAGE MONIHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECil;'ITATION 

TOTALS 

STD . OEVIATIONS 

RUNOFF 

'IOIALS 

STD . DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD . DEVIATIONS 

1 .. 01 
0 .. 21 

0 . 63 
0 . 32 

0 . 000 
0 . 000 

0 . 000 
0 . 000 

0 .. 484 
0 .. 361 

0 . 336 
0 .299 

0 . 72 
0.16 

0 .. 48 
0 .24 

0 . 000 
0 . 000 

0 000 
0 .. 000 

0 . 603 
0.211 

0 .. 489 
0 .. 186 

LATERAL DRAINAGE COLLECTED FROM LAYER 4 

TOTALS 

STD. DEVIATIONS 

0 . 0599 
0 . 0662 

0.0521 
0 .. 1056 

0 . 0575 
o .. 0553 

0 . 0499 
0 . 0870 

PERCOLATION/LEAKAGE THROUGH LAYER 5 

'IOIALS 

STD.. DEVIATIONS 

0 .0204 
0.0205 

0 .. 0138 
o .. 0229 

0 . 0194 
0 . 0177 

0 . 0129 
0. 0202 

LATERAL DRAINAGE COLLECTED FROM LAYER 6 

TOTALS 

STD . DEVIATIONS 

0 . 0198 
0 . 0236 

o. 014 7 
0 . 0227 

0 . 0187 
0 .. 0205 

0,0128 
0 .. 0216 

PERCOLArION/LEAKAGE 'IHROUGH LAYER 8 

F·\l>ROJECTS\2186\JS I\Ch..,,gc Notice 1\Hdp\l~FUt-10.doc 
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0 .. 56 
0 .. 34 

0 .45 
0 . 33 

0 .. 000 
0 .. 000 

0 . 000 
0 . 000 

1 . 210 
0 . 201 

0.601 
0 .101 

0 . 0625 
0.0544 

o .. 0453 
0.0697 

0 . 0214 
0 .. 0101 

0 . 0122 
0 .. 0168 

0 . 0209 
0.0185 

0.0132 
0.0189 

0 55 
0.57 

0 .. 50 
0 . 52 

0 . 000 
0.000 

0 . 000 
0 000 

0.684 
0 . 357 

0 393 
0.397 

0 . 0584 
0 .0605 

0 .. 0365 
0 .. 0650 

0 .0202 
0.0202 

0 .. 0103 
0 .. 0160 

0 .0204 
0 .. 0194 

0 .. 0113 
0 . 0172 

0 . 53 
0 . 89 

0 .. 34 
0 . 63 

0 . 000 
0 .. 000 

0.000 
0.000 

0 . 4 63 
0 .112 

0.300 
0 .. 328 

0 0879 
0.0599 

0 .1357 
0 . 0604 

0.0262 
0 . 0200 

0 .. 0265 
0 .. 0153 

0 . 0227 
0 . 0194 

0 . 0140 
0 . 0154 

0 . 53 
1.24 

0 . 42 
0 . 86 

0.000 
0.000 

0 . 000 
0 . 000 

0 . 539 
o .. 525 

0 . 399 
0 .238 

0 .. 0827 
0 .. 0628 

0 1278 
0 . 0586 

0 .. 024 6 
0 . 0210 

0.0257 
0.0151 

0 . 0240 
0 .. 0205 

0 . 0209 
0 .0153 

Page 50 of 345 

A-30 



TOTALS 0 . 0000 0 .0000 0 . 0000 0 .. 0000 o .. 0000 
0 . 0000 0 . 0000 0 .0000 0 0000 0 . 0000 

STD . DEVIATI ONS 0 . 0000 0 0000 0 . 0000 0 .. 0000 0 . 0000 
0 . 0000 0 . 0000 0 . 0000 0 .. 0000 0 .. 0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAI LY AVERAGE HEAD ON TOP OF LAYER 5 
-------------------------------------

AVERAGES 0 .0227 0 0240 0 .. 0237 0 . 0229 0 .0333 
0 . 025 1 0 .. 0210 o .'0213 0 . 0230 0 . 0235 

S'ID . DEV I ATIONS 0 . 0198 0 . 0209 0 .0172 0 .0143 0 . 0515 
0 .0401 0 . 0330 0 .0273 0 . 0247 0 . 0237 

DAILY AVERAGE HEAD ON TOP OF LAYER 7 

-------------------------------------
AVERAGES 0 . 0602 0 .. 0623 0 .0635 0 . 0638 0 . 0689 

0 . 0715 0 . 0622 0 .0581 0 .0589 0 . 0609 

STD. DEVIATIONS 0 .. 04 4 6 0 .. 0430 0 . 0400 0 . 0355 0 .. 0424 
0 . 068 9 0 0656 0 . 0591 0 . 0522 0.0482 

WCH-195 
Rev. 0 

Sheet 6 of9 

0.0000 
0 . 0000 

0 .0000 
0 0000 

0 . 0324 
0 .0238 

0 . 0501 
0 . 0222 

0 . 0752 
0 .. 0623 

0 ., 0655 
0 . 0465 

****** ** ** *** **** ** * ************ * ******** ********** * ************ * ** * *********** 

***********~**** ~* *** ********** * * * ************ ************** ***** ********* *****· 

AVERAGE ANNUAL TOTALS & (STD . DEVIATIONS) FOR YEARS 1955 THROUGH 2006 

PRECIPITATION ' 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 
LAYER 5 

AVERAGE HEAD ON TOP 
OF LAYER 5 

LATERAL DRAI NAGE COLLECTED 
~ROM LAl:"l::R 6 

PERCOLATION/LEAKAGE THROUGH 

F.IPROIEC'TS\2tl6\3ll\O,,oge Notice I\Hdp\lsnJl· IO doc 

INCHES 

-------------------
7 . 30 2 . 032) 

0 . 000 0 . 0000) 

6 . 114 1 . 5253) 

0 . 76808 0 . 78868) 

0 . 24967 ( 0 . 18143) 

0 . 025 ( 0 . 025) 

0 24840 ( 0 . 17933) 

0 . 00008 ( 0 . 00005) 

cu . FEET PERCENT 

------------- ---------
72869 . 0 100 . 00 

o .. oo 0 . 000 

610.37 . 11 83.763 

7667 . 361 10. 52211 

2492 .360 3 . 42033 

2479 .. 621 3 . 40285 

0 822 o . 00113 
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LAYER 8 

AVERAGE HEAD ON TOP 
OF LAYER 7 

CHANGE IN WATER STORAGE 

0 . 064 ( 

0 . 169 

0 . 046) 

1 . 6624) 1684 .. 12 

WCH-195 
Rev. 0 

Sheet 7 of9 

2 .. 311 

******************************* ***************************~******************** 
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*T*****************************~++++++++++++++++++++++++++++++++++++++++++++++ 

PEAK DAILY VALUES F'OR YEARS 1955 IHROUGH 2006 

(INCHES) (CU . FT , ) 

15972 . 000 

0 . 0000 

285 .15463 

54 . 73595 

PRECIPI'IATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH LAYER 

AVERAGE HEAD ON TOP OF LAYER 5 

MAXIMUM HEAD ON TOP or LAYER 5 

LOCATION OE MAXIMUM HEAD IN LAYER 
(DISTANCE FROM DRAIN) 

5 

4 

1 . 60 

0 .000 

0 . 02857 

0 . 005483 

0 336 

0 . 578 

DRAINAGE COLLECTED FROM LAYER 6 

PERCOLATION/LEAKAGE THROUGH LAYER B 

7 0 FEEr 

0 . 00426 

0 . 000001 

0 401 

0 . 770 

42 .. 51468 

0 .. 01202 

AVERAGE HEAD ON TOP OF LAYER 7 

MAXIMUM HEAD ON TOP OF LAYER 7 

LOCATION OF MAXIMUM HEAD IN LAYER 6 
(DISTANCE FROM DRAIN) 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG .. SOIL WATER (VOL/VOL) 

15 .. 7 FEE'! 

1.96 19603 .2383 

0 .. 4540 

0 . 0783 

*** Maximum heads are computed using McEnroe's equations. *** 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M .. McEnroe , University of Kansas 
ASCE Journal of Environmental Engineering 
Vol . 119, No . 2, March 1993, pp . 262-270 . 

****************************************************************************** 

F:IJ'llOJECTS\2186\151\Cu>gel/orlu l\lldp\JSFLR·I0 d,:,c 
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*******************~********************************************************** 

FINAL WAIER srORAGE AT END OF . YEAR 2006 

LAYER (INCHES) (VOL/VOL) 
-------- ---------

1 3 . 2511 0 .2709 

2 20.9122 0.1743 

3 7 . 52 75 0 .. 2091 

4 0 . 4012 o .. 0334 

5 0 .0000 0 .. 0000 

6 0 .. 4212 0 .0351 

7 0 .. 0000 0 . 0000 

8 15 .. 3720 0 . 4270 

SNOW WAIER 0 . 000 

*******************************~********************************************** 
****************************~****** ***************** *************** *********** 

F:IPROJECTS\2116135 1\Ch,ngc Notice l\HclpllSFI.R-10 doc 
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*********** ******** *********************************************************** 
******************************************************************* **** * ****** 
** 
** 
** 
** 
* * 
** 
** 
** 

** 

HYDROLOGIC EVALUA'IION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3 . 07 (1 NOVEMBER 1997) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORA'IORY 

** 
** 
** 
** 
** 

** 
** 
** 
** 

****************************************************************************** 
***********~****************************************************************** 

PRECIPITATION DATA fILE: C: \HELP3\HANF"ORD\CN1 \PREC31 . D4 
TEMPERATURE DAIA FILE: C: \HELP3\HANfORD\CNl \ fEMP31 . D7 
SOLAR RADIATION DATA FILE: C:\HELP3\HANFORD\CNl\RAD31 . Dl3 
EVAPOTRANSPIRATION DATA: C: \HELP3\HANFORD\CN1 \HANFORD2 .. D11 
SOIL AND DESIGN DATA FILE: C:\HELP3\HANF'ORD\CN1\3FLR-10.D10 
OUTPUI DATA FILE: C:\HELP3\HANFORD\CN1\3FLR-10 . 0UI 

TIME: 14 :31 DATE: 9/28/2007 

************************** * *************************************************** 

'IITLE: HF FLR: 3%,50',12"GRAV@0 . 05 CM/S,GOOD FML,3'0PS,10' WASTE 

****** ****** * ***************************************************************** 

NOTE: INITIAL MOISTURE CONTENT or THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM . 

LAYER 1 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL 'IEXTURE NUMBER 6 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT . HYD . COND .. 

f ·\PllOJECTS\lll6\l~I\O,ng,, Nolice l\Hd plJFLR.-10 doc 
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12 . 00 INCHES 
0 . 4530 VOL/VOL 
0 .1900 VOL/VOL 
0 . 0850 VOL/VOL 
0 .. 3361 VOL/VOL 

0.720000011000E-03 CM/SEC 
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LAYER 2 

IYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 5 

THICKNESS 120 . 00 INCHES 
POROSITY 0 .4570 VOL/VOL 
FIELD CAPACITY O .1310 VOL/VOL 
WILTING POINT 0 .0580 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.1288 VOL/VOL 
EFFECTIVE SAI .. HYO. COND . 0 .100000005000E-02 CM/SEC 

LAYER 3 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL IEXTURE NUMBER 6 

THICKNESS 36 . 00 INCHES 
POROSITY 0 . 4530 VOL/VOL 
FIELD CAPACITY 0.1900 VOL/VOL 
WILTING POINT O .. 0850 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.1900 VOL/VOL 
EFFECTIVE SAT . HYD . COND, - 0.720000011000E-03 CM/SEC 

LAYER 4 

IYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 12 . 00 INCHES 
POROSITY 0 3970 VOL/VOL 
FIELD CAPACITY 0,0320 VOL/VOL 
WILTING POINT 0 . 0130 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.0320 VOL/VOL 
EFFEC'IIVE SAT . HYO . COND . 0.500000007000E-01 
SLOPE 3 00 PERCENT 
DRAINAGE LENGTH so .a FEET 

LAYER 5 

TYPE 4 - FLEXIBLE MEMBRANE LINER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

F:IPRO.1£CTS\2116\3Sl\Cl,ang, No~« 1\HdpUFLR-10 doc 

MATERIAL TEXTURE NUMBER 35 
0 . 06 
0 .0000 
0 .. 0000 
0 . 0000 
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INCHES 
VOL/VOL 
VOL/VOL 
VOL/VOL 

CM/SEC 
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INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT . HYO . COND . 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

LAYER 

0.0000 VOL/VOL 
0 . 199999996000E-12 CM/SEC 

1 . 00 HOLES/ACRE 
4 . 00 HOLES/ACRE 

3 - GOOD 

6 

1YPE 2 - LATERAL DRAINAGE LAYER 
MAIERIAL TEXTURE NUMBER 0 

1HICKNESS 12 . 00 INCHES 
POROSITY 0.3970 VOL/VOL 
FIELD CAPACITY O .. 0 320 VOL/VOL 
WILTING POINT 0 . 0130 VOL/VOL 
INITIAL SOIL WATER CONIENT O .. 0320 VOL/VOL 
EFFECTIVE SAI. HYO .. COND . 0 .. 500000007000E-01 CM/SEC 
SLOPE 3 . 00 PERCENT 
DRAINAGE LENGTH 200 . 0 FEEI 

LAYER 7 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MArERIAL TEXTURE NUMBER 35 

THICKNESS 
POROSI1Y 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WAIER CONTENT 
EFFECTIVE SAT . HYO . COND . 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

0 . 06 INCHES 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0 . 0000 VOL/VOL 

0 . 199999996000E-12 CM/SEC 
1 .. 00 HOLES/ACRE 
4 . 00 HOLES/ACRE 

3 - GOOD 

LAYER 8 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 16 

THICKNESS 36 . 00 INCHES 
POROSITY O .. 42 70 VOL/VOL 
FIELD CAPACIIY 0 .. 4180 VOL/VOL 
WILTING POINT O. 36 70 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.4270 VOL/VOL 
EFFECTIVE SAT .. HYD . COND . O. lOOOOOOOlOOOE-06 CM/SEC 

f ·\PROJECTS\211&\351\0ange Notic.- I\Help\3Ft.R.10 dac 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

\"OTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIE IED .. 

SCS RUNOFF CURVE NUMBER 
FRACTION or AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMI1 OF EVAPORATIVE SI ORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MAIERIALS 
IOIAL INITIAL WATER 
10IAL SUBSURFACE INFLOW 

89 .. 50 
0 .0 PERCENT 
2 . 620 ACRES 

16 .0 INCHES 
4 . 284 INCHES 
7 .• 264 INCHES 
1 252 INCHES 
0 . 189 INCHES 

42.466 INCHES 
42 . 655 INCHES 

0 . 00 INCHES/YEAR 

EVAPOTRANSPIRArION AND WEATHER DAIA 

NOTE: EVAPOTRANSPIRATION D~Ih WhS OBTAINED FROM 
HANFORD WASHINGTON 

STATION LATITUDE 46 .. 55 
MAXIMUM LEAF AREA INDEX 0.00 
STARI _OF GROWING SEASON ( JULIAN DATE) 103 
END OF GROWING SEASON (JULIAN DATE) 288 
EVAPORATIVE ZONE DEPTH 16 .. 0 
AVERAGE ANNUAL WIND SPEED 7 .. 60 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 68 .. 20 
AVERAGE 2ND QUARTER RELATIVE .HUMIDITY 43 . 30 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 37 .10 
AVERAGE 4TH QUARTER RELA1IVE HUMIDITY 70 .. 10 

NOTE: PRECIPITATION DATA F'OR HANF'ORD 
WAS ENIERED FROM AN ASCII DATA FILE . 

NOTE: TEMPERATURE DATA fOR HANFORD 
WAS ENTERED FROM AN ASCII DATA FILE ,. 

DEGREES 

INCHES 
MPH 
% 
% 
% 
% 

WASHINGTON 

WASHINGTON 

NOTE: SOLAR RADIATION DATA FDR HANFORD WASHINGTON 
WAS ENTERED FROM AN ASCII DATA FILE. 

f ;\PJlOJiiCTS\llBN51\0i.mge Nolitc J\Help\lft.R-IOdoc. 
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********* ****** ***** ******* ******** **** *** ** ********************** * ************ 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

STD DEVIATIONS 

RUNOFF 

IOIALS 

STD . DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD . DEVIATIONS 

1. 01 
0 .21 

0 . 63 
0 . 32 

0 . 000 
0 . 000 

0 .. 00 0 
0 .000 

0 . 484 
0 . 361 

0 .336 
0 2 99 

0 72 
0 .1 6 

0 . 48 
0 . 24 

0 .000 
0 .. 000 

0 . 000 
0 . 000 

0 . 603 
0 . 241 

0 .. 489 
0 . 186 

LATERAL DRAINAGE COLLECTED FROM LAYER 4 

T01ALS 

STD . DEVIATIONS 

0 0673 
0 . 0726 

0 . 05 71 
0 .1129 

0 .. 0644 
0 . 0614 

0 .0544 
0 .. 0934 

PERCOLATION/LEAKAGE THROUGH LAYER 5 

TOTALS 

STD .. DEVIATIONS 

0 . 0132 
0 .0129 

0 . 0087 
0 . 0143 

0 . 0125 
0 . 0113 

0 .0081 
0 . 0126 

LArERAL DRAINAGE COLLECTED FROM LAYER 6 

TOTALS 

STD. DEVIA1IONS 

0 . 0130 
0 . 0139 

0 .0 088 
0 . 0145 

0 . 0124 
0 .0116 

0 . 0082 
0 . 0131 

PERCOLATION/LEAKAGE THROUGH LAYER 8 

F·\PROJECTS\2116\15J\O.:anae Notice l\l-Jclp\lFlR-10 doc-
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0 . 56 
0 . 34 

0 . 45 
.o. 33 

0.000 
0 . 000 

0 .. 000 
0 . 000 

1 .210 
0 . 204 

0 601 
0 .101 

0 .0703 
0 .0609 

0 . 0496 
0 0753 

0 .0138 
0 .0117 

0 . 0077 
0 . 0105 

0 . 0137 
0 . 0115 

0 . 0079 
0 .0108 

0 . 55, 
0.57 

0 . 50 
0 . 52 

0 . 000 
0 .000 

0 .. 000 
0 .. 000 

0 .. 684 
0 . 357 

0 . 393 
0 . 397 

0 .. 0658 
0 . 0679 

0 .0401 
0 . 0707 

0 0131 
0.0131 

0 . 0065 
0 . 0101 

0 . 0131 
0 .. 0128 

0 .0066 
0 . 0102 

0 .53 
0 .. 89 

0 .34 
0 . 63 

0 . 000 
0 .. 000 

0 . 000 
0 . 000 

0 . 463 
0 . 442 

0 . 300 
0 . 328 

0 . 0987 
0 .. 0670 

0.1519 
0 . 0659 

0.0169 
0 .. 0129 

0 . 0170 
0 . 0097 

0 . 0161 
0 . 0128 

0 0134 
0. 0097 

0 . 53 
1.24 

0.42 
o. 86 

0 . 000 
0 .000 

0 . 000 
0 000 

0 539 
0 .. 525 

0 .. 399 
0 .. 238 

0 .. 0908 
0 . 0702 

0 1355 
0 . 0 63 7 

0 .0156 
0 . 0136 

0 . 0159 
0 . 0095 

0 .. 0160 
0 .. 0135 

0 .. 0163 
0 .0097 
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TOTALS 0 . 0000 0 . 0000 0 . 0000 0 . 0000 0.0000 0 .. 0000 
0 . 0000 0.0000 0 . 0000 0 . 0000 0 . 0000 0 . 0000 

STD . DEVIATIONS 0 . 0000 0 . 0000 0 0000 0 . 0000 0 . 0000 0 . 0000 
0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 0000 0 .. 0000 

AVERAGES OE MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OE LAYER 5 
-------------------------------------

AVERAGES 0 .. 0128 0 . 0134 0 . 0133 0.0129 0 . 0187 0 0178 
0 . 0138 0 . 0117 0 . 0120 0 . 0129 0 . 0131 0 .. 0133 

STD . DEVIATIONS O .0108 0 . 0114 0 . 0094 0.0079 0 . 0288 0 . 0266 
0 . 0214 0 . 0177 0 . 0148 0 . 0134 0 . 0129 0 .0121 

DAILY AVERAGE HEAD ON TOP or LAYER 7 

-------------------------------------
AVERAGES 0 . 0099 0.0104 0 . 0104 0 .0102 0 .. 0122 0 .0126 

0 . 0105 0 . 0088 0 .0090 0 . 0098 0 . 0101 0 .0103 

STD . DEVIA1IONS 0 . 0067 0 . 0069 0 . 0060 0 .. 0052 0.0102 0 .. 0128 
0 . 0110 0 . 0100 0 .. 0085 0 , 0077 0 .. 0076 0 .. 0073 

******************************************************************************* 

***************************•*************************************************** 

AVERAGE ANNUAL TOIALS & (STD . DEVIA1IONS) FOR YEARS 1955 THROUGH 2006 

PRECIPIIATION 

RUNOFE 

EVAPOTRANSPIRA1ION 

LATERAL DRAINAGE COLLECTED 
!iROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 
LAYER 5 

AVERAGE HEAD ON TOP 
OE LAYER 5 

LATERAL DRAINAGE COLLECTED 
!'.ROM LAYER 6 

PERCOLATION/LEAKAGE THROUGH 

f :\PJI.OJ'ECTS\llU\lSIICll&nl• Noti .. IIHdpllFIA-10.doo 

INCHES 
-------------------

7 .30 2 . 032) 

0 . 000 0.0000) 

6 .114 1 . 5253) 

0 . 85737 0 .85624) 

0 .16063 ( 0 . 11388) 

0 . 014 ( 0 . 014) 

0 .16039 ( 0 . 11372) 

0 .00002 ( 0 . 00001) 

Design Analysis Variance Report ERDF Cells 7-10 
October 2007 

cu . EEET PERCENT 
------------- ---------

69424 .3 100 00 

0 .. 00 0 .000 

581 51 . 72 83 .. 763 

8154 . 128 11 74535 

152 7 .. 660 2 .20047 

1525 . 449 2 .19728 

0 . 168 0 . 00024 

Page 60 of 345 

A-40 



LAYER 8 

AVERAGE HEAD ON TOP . 0 . 010 ( 
OF LAYER 7 

CHANGE IN WAIER STORAGE 0 . 167 

0 007) 

1 . 6593) 1592 . 85 

WCH-195 
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2 .294 

******************************************************************************* 
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****************************************************************************** 

PEAK DAILY VALUES FOR YEARS 1955 THROUGH 2006 

(INCHES) (CU . FT .) 

15216 960 

0 . 0000 

293 .. 87607 

32.60663 

PRECI PIIAIION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 4 

PERCOLATION/LEAKAGE 1HROUGH LAYER 5 

AVERAGE HEAD ON TOP OF LAYER 5 

MAXIMUM HEAD ON TOP OF LAYER 5 

LOCATION OF MAXIMUM HEAD IN LAYER 4 
(DIS IANCE FROM DRAIN) 

DRAINAGE COLLECTED FROM LAYER 6 

PERCOLATION/LEAKAGE THROUGH LAYER 8 

AVERAGE HEAD ON TOP OF LAYER 7 

MAXIMUM HEAD ON TOP OF LAYER 7 

LOCATION OF MAXIMUM HEAD IN LAYER 6 
(DISTANCE FROM DRAIN) -

SNOW WATER 

MAXIMUM VEG . SOIL WATER (VOL/VOL) 

MINIMUM VEG SOIL WATER (VOL/VOL) 

1.60 

0 . 000 

0.03090 

0 .. 003428 

0 . 182 

0 . 342 

3 .. 0 fEEI 

0 . 00327 

0 . 000000 

0 .. 077 

0 . 152 

2 .. 2 FEE! 

1 96 

31 . 07392 

0 .00257 

18676 .5391 

0 .. 4540 

0 .. 0783 

*** Maximum heads are computed using McEnroe's equations . *** 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Environmental Engineering 
Vol. 119, No . 2, March 1993, pp . 262-270 ., 

****************************************************************************** 

f ·\PROJECTS\2116\351\0m>gc Nga,. IIHdp\JfUl.JO doc 
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*******************~********************************************************** 

FINAL WATER STORAGE AT END OF YEAR 2006 

LAYER (INCHES) (VOL/VOL) 
-------- ---------

1 3 . 2511 0 .2709 

2 20 9122 0 . 1743 

3 7 .. 52 7 5 O 2091 

4 0 . 3936 0 . 0328 

5 0 . 0000 · 0 . 0000 

6 0 .. 3907 0 0326 

7 0 .0000 0 . 0000 

8 1 5 . 3720 0 . 4270 

SNOW WATER 0 . 000 

••••••••••••••••••••••******* •••••••••••••••••••••••••••••• y*••••••••••••••••• 

**************************************************y*************************** 
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****************************************************************************** 
****************************************************************************** 
** 
** 
** 
** 

** 
** 
** 
** 
** 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3 . 07 (1 NOVEMBER 1997) 

DEVELOPED BY ENVIRONMENIAL LABORA10RY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

"'* 
** 
** 
** 
** 
** 
** 
** 
** 

****************************************************************************** 
*****************~************************************************************ 

PRECIPITATION DATA FILE: C:\HELP3\HANFORD\CN1\PREC31 . D4 
TEMPERA1URE DATA FILE: C:\HELP3\HANFORD\CN1\IEMP31 , D7 
SOLAR RADIAIION DATA FILE: C: \HELP3\HANF'ORD\CN1 \RAD31. Dl3 
EVAPOTRANSPIRATION DATA: C:\HELP3\HANFORD\CN1\HANFORD2 . Dll 
SOIL AND DESIGN DATA FILE: C:\HELP3\HANFORD\CN1\SS-10 . Dl0 
OUTPUT DATA FILE: C:\HELP3\HANfORD\CNl\SS-10 .0UT 

TIME: 14: 32 DATE: 9/28/2007 

****************************************************************************** 

TI TLE: HANFORD SIDESLOPE-33%,255',GEOCOMP,3' OPS,GOOD FML,lO'WASTE 
'\ 

*************************************************************•**************** 

NOTE: INITIAL MOISIURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY srEADY-STATE VALUES BY THE PROGRAM . 

LAYER 1 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 6 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WA1ER 
EFFECTIVE SAT . HYO .. 

F\PROrECTS\21S6\3Sl\Change; Notice I\Hctp~S-JO doe 

CONTENT 
COND 
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12 . 00 INCHES 
0 . -4530 VOL/VOL 
0 .. 1900 VOL/VOL 
0 0850 VOL/VOL 
0.3160 VOL/VOL 

0 . 720000011000E-03 CM/SEC 
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LAYER 2 

TYPE 1 - VERTICAL PERCOLAT+ON LAYER 
MATERIAL TEXTURE NUMBER 5 

IHICKNESS 120 . 00 INCHES 
POROSITY 0 . 4570 VOL/VOL 
FIELD CAPACITY 0 .1310 VOL/VOL 
WILTING POINT 0 . 0580 VOL/VOL 
INITIAL SOIL WATER CONTENT 0 .1350 VOL/VOL 
EFFECTIVE SA! .. HYO COND 0 . 100000005000E-02 

LAYER 3 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL 1EXIURE NUMBER 6 

THICKNESS 36 . 00 INCHES 
POROSITY 0 . 4530 VOL/VOL 
FIELD CAPACITY 0 . 1900 VOL/VOL 
WILTING POIN1 0 .0850 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.1900 VOL/VOL 

CM/SEC 

WCH-195 
Rev.O 

Sheet 2 of9 

EffECTIVE SAT . HYD . COND . 0 .. 720000011000E-03 CM/SEC 

LAYER 4 

IYPE 2 -
MATERIAL TEXTURE NUMB 

THICKNESS 0 5 INCHES 
POROSITY 0.8500 VOL/VOL 
FIELD CAPACITY 0 . 0100 VOL/VOL 
WILTING POINT 0 . 0050 VOL/VOL 
INITIAL SOIL WAIER CONTENT 0 . 0100 VOL/VOL 
EHECIIVE SAT . HYD .. COND . 33 . 0000000000 
SLOPE 33 .00 PERCENI 
DRAINAGE LENGTH 255 .0 FEET 

LAYER 5 

TYPE 4 - FLEXIBLE MEMBRANE LINER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

F,IPROJECTS\11161351\Cban,:e Notte< 1\llclp\SS-10 doc 

MATERIAL TEXTURE NUMBER 35 
0 . 06 
0 .. 0000 
0 0000 
0 . 0000 
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INCHES 
VOL/VOL 
VOL/VOL 
VOL/VOL 

/( 

~ D.2? 

CM/SEC 
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INITIAL SOIL WArER CONTENT 0 . 0000 VOL/VOL 
EFFECTIVE SAT . HYD . COND . 0 . 199999996000E-12 CM/SEC 
FML PINHOLE DENSITY = 1 . 00 HOLES/ACRE 
FML INSTALLATION DEFEcrs 4 . 00 HOLES/ACRE 
FML PLACEMENT QUALITY 3 - GOOD 

LAYER 6 
0 .fo C ;Nl 

THICKNESS 
POROSITY 

IYPE 2 - LAT:::- ::INAGE ~ER 
MATERIAL TEXTURE NUMBER··- 4 

= (o . 5 INCHES 
= 'cr:"esoo VOL/VOL 

0 .0100 VOL/VOL 
0 .. 0050 VOL/VOL 

FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAI , HYD . COND. 
SLOPE 
DRAINAGE LENGTH 

LAYER 7 

0 . 0100 VOL/VOL 
33 . 0000000000 

33 .00 PERCENT 
255 .. 0 FEET 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 0 . 06 INCHES 
POROSITY 0 .0000 VOL/VOL 
FIELD CAPACITY 0,0000 VOL/VOL 
WI LTING POINT 0 .. 0000 VOL/VOL 
INITIAL SOIL WArER CONTENT 0 . 0000 VOL/VOL 

CM/SEC 

EFFECTIVE SAT .. HYD . COND . 0 . 199999996000E-12 CM/SEC 
FML PINHOLE DENSITY 1 . 00 HOLES/ACRE 
FML INSIALLATION DEF ECTS 
FML PLACEMENT QUALITY 

4 . 00 HOLES/ACRE 
3 - GOOD 

LAYER 8 

TYPE 3 - BARRIER SOIL LINER 
MATERI AL TEXTURE NUMBER 16 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INI TIAL SOIL WATER CONTENI 
EFFECTIVE SAT . HYD .. COND . 

f :\P.ROJECTS\2\86\JSI\Cha,gc Nolloa l'IHclp\SS-10 doc 
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36 . 00 INCHES 
0 .4270 VOL/VOL 
0 . 4180 VOL/VOL 
0 .. 3670 VOL/VOL 
0. 42 70 VOL/VOL 

= O.lOOOOOOOlOOOE-06 CM/SEC 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DAIA BASE USING SOIL TEXTURE# 6 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 33 . % AND 
A SLOPE LENGTH OF 281. FEET 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONIAL PLANE 
EVAPORATIVE ZONE DEPTH 
INIIIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMir or EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

86 .80 
0 . 0 
3 . 000 

16.0 
4 .. 042 
7.264 
1.252 
O. i89 

42 . 213 
42 402 

0 . 00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

RVAPOTRANSPIRATION AND WE:ATHER DATA 

NOIE: EVAPOTRANSPIRATION DAIA WAS OBTAINED FROM 
HANFORD WASHINGTON 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND. SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

NOTE: PRECIPI IAIION DATA FOR HANFORD 

= 4 6 . 55 DEGREES 
0.00 

103 
288 

16 . 0 INCHES 
7 . 60 MPH 

68 .. 20 % 
= 43 . 30 % 

37 . 10 % 
70 . 10 % 

WASHINGTON 
WAS ENTERED FROM AN ASCII DATA FILE .. 

NOTE: TEMPERATURE DATA F'OR HANFORD WASHI.NGTON 
WAS ENTERED FROM AN ASCII DATA , FILE. 

NOIE: SOLAR RADIATION DATA FOR HANFORD WASHINGTON 
WAS ENTERED FROM AN ASCII DATA FILE. 

F IPROJECfS\2116\JSI\Om&<NoOa I\lldp\SS-10 doc 
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******* * ****************************************************W****************** 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

SID .. DEVIATIONS 

RUNOF F 

TOTALS 

STD . DEVI AIIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD . DEVIAIIONS 

1 .. 01 
0 . 21 

0 .. 63 
0. 32 

0 .. 000 
0 . 000 

0 . 000 
0 . 000 

0 . 450 
0 .. 238 

0 .246 
0 .213 

0 .. 72 
0 . 16 

0 . 48 
0 .. 24 

0 . 000 
0 . 000 

0.000 
0 .0 00 

0 . 528 
0 .1 75 

0 ,358 
0 .109 

LA1ERAL DRAINAGE COLLECTED FROM LAYER 4 

TOTALS 

STD DEVIATIONS 

0 .1577 
0' .1458 

0 . 0879 
0 .. 1298 

0 . 1456 
0 .. 1654 

0 . 0699 
0 .1208 

PERCOLATION/LEAKAGE THROUGH LAYER 5 

TOTALS 

STD ., DEVIATIONS 

0 . 0106 0 .. 0099 
0 . 0098 0 .0107 

0 . 0043 0 . 0035 
0 . 0052 0 . 0051 

LATERAL DRAINAGE COLLECTED FROM LAYER 6 

TOTALS 

STD. DEVIATIONS 

F\PR.OJEc:r'S\1116\3~1\ChlJ'IJe Notiu 1\JJelp\SS-.10 doc 

0 .. 0106 
0 . 0098 

0 . 0043 
0 0052 

0 . 0099 
0 . 0107 

0 . 0035 
0 0051 
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0 .. 56 
0 .. 34 

0 45 
0 .33 

0 .000 
0 .. 000 

0.000 
0 . 000 

1.110 
0 . 163 

0 . 556 
0 .. 069 

0 .. 1372 
0 .. 1657 

0 .. 0590 
0 .1106 

0 .. 0099 
0 . 0107 

0 . 0033 
0 . 0047 

0.0099 
0 .. 0107 

0 . 0033 
0 . 0047 

0 55 
0.57 

a. so 
0 . 52 

0 .. 000 
0 . 000 

0 . 000 
0.000 

0 . 631 
0 . 314 

0 .435 
0 351 

0 .. 1380 
0 . 1775 

0 .. 1022 
0 .. 1095 

0 0096 
0 '' 0114 

0 . 0036 
0 . 0046 

0 . 0096 
0 . 0114 

0 . 0036 
0 . 0046 

0 . 53 
0 . 89 

0 . 34 
0 . 63 

0 . 000 
0.000 

0 . 000 
0 . 000 

0 . 349 
0 .. 395 

0 .. 251 
0 .. 218 

0 .. 1532 
0 .. 1 737 

0 . 1882 
0.0959 

0 . 0100 
0 . 0112 

0.0052 
0 . 0039 

0.0100 
0. 0112 

0 . 0052 
0 .. 0039 

0 53 
1.24 

0 . 42 
0 . 86 

0 . 000 
0 . 000 

0 . 000 
0 . 000 

0 .341 
0 . 442 

0 .. 302 
0 . 158 

0 .. 1281 
0 .. 1747 

0 .1407 
0 .. 0928 

0 . 0088 
0 . 0114 

0 . 0048 
0 . 0042 

0 . 0088 
0 0114 

0 . 0048 
0 . 0042 
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PERCOLATION/LEAKAGE THROUGH LAYER 8 

------------------------------------
TOTALS 0 . 0000 0 . 0000 0 .0000 0 . 0000 0 . 0000 0 . 0000 

0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 0000 0 . 0000 

STD . DEVIATIONS 0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 . 0000 
0 0000 0 .0000 0 .0000 0 . 0000 0 . 0000 0 .. 0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 5 

-------------------------------------
AVERAGES 0 . 0000 0 .0000 0 . 0000 0 . 0000 0 .. 0000 0 . 0000 

0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 .. 0000 0.0000 

STD . DEVIATIONS 0 . 0000 0 . 0000 0 .. 0000 0 . 0000 0 .0000 0 . 0000 
0 . 0000 0 . 0000 0. 0000 0.0000 0 .0000 0 . 0000 

DAI LY AVERAGE HEAD ON TOP OF LAYER 7 

-------------------------------------
AVERAGES 0 . 0001 0 .. 0001 0 .0000 0 .0000 0 .. 0000 0 .0000 

0 . 0000 0 .0001 0 . 0001 0 .0001 0 .0001 0 . 0001 

STD . DEVIATIONS 0 . 0000 0 . 0000 0 . 0000 0 .. 0000 0 . 0000 0 . 0000 
0 .0000 0 .. 0000 0 . 0000 o .. 0000 0 . 0000 0 . 0000 

***** ** *** ** **** ** * *** * ***** * *** ** ** **** ******* ** ****************************** 

************* ************************ ********************************** ******** 

AVERAGE ANNUAL TOIALS & (STD .. DEVIATIONS) FOR YEARS 1955 THROUGH 2006 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAI NAGE COLLECTED 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 
LAYER 5 

AVERAGE HEAD ON 'IOP 
OF LAYER 5 

LATERAL DRAINAGE COLLECTED 

F:\PROIECTS\lll6\15 JIO,,ni• Nori<,, l\lklp\Ss-10.doc 

INCHES 

-------------------
7.30 2 032) 

0 . 000 0 . 0000) 

5 . 135 1. 1901) 

1 . 86250 1 .. 0434 4 ) 

0 .12415 ( 0 . 04155) 

0 . 000 ( 0 . 000) 

0 12 415 ( 0 . 04155) 

Design Analysis Variance Report ERDF Cells 7-10 
October 2007 

cu . FEET PERCENI 

------------- ---------
79493 .5 100 . 00 

0 . 00 0 . 000 

55923 .. 12 70 . 349 

20282 602 25 .. 51479 

1351 . 973 1. 70073 

1351 . 973 1 . 70073 
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FROM LAYER 6 

PERCOLATION/LEAKAGE THROUGH 
LAYER 8 

AVERAGE HEAD ON TOP 
Of LAYER 7 

CHANGE IN WAIER SIORAGE 

0 .. 00000 ( 0 . 00000) 

0 .. 000 ( 0 . 000) 

0 . 178 1 .. 4978) 

0 .. 000 

1935.B0 

WCH-195 
Rev.0 

Sheet 7 of9 

0 , 00000 

2 435 

***************************** * ************************************************* 

F·\PROJECTS'll 86\lS I\Chaoge Notice IIHelp\SS-,J O doc 
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***•****************************************•********************************* 

PEAK DAILY VALUES FOR YEARS 1955 THROUGH 2006 

PRECIPI'IA'I ION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 4 

PERCOLATION/ LEAKAGE THROUGH LAYER 5 

AVERAGE HEAD ON TOP OF LAYER 5 

MAXIMUM HEAD ON TOP OF LAYER 5 

LOCATION OF MAXIMUM HEAD IN LAYER 4 
(DIS'IANCE FROM DRAIN) 

DRAINAGE COLLECTED FROM LAYER 6 

PERCOLATION/LEAKAGE THROUGH LAYER B 

AVRRAGF. HF.AD ON TOP OF LAYER 7 

MAXIMUM HEAD ON TOP OF LAYER 7 

LOCATION OF MAXIMUM HEAD IN LAYER 6 
(DISTANCE FROM DRAIN) 

SNOW WATER 

MAXIMUM VEG . SOIL WATER (VOL/VOL) 

MINIMUM VEG . SOIL WATER (VOL/VOL) 

(INCHES) 

----------
1.60 

0 . 000 

0 . 03978 

0 .001070 

0 . 000 

0 .. 000 

O . OrEEI 

0 . 00107 

0 .000000 

0 . 000 

0 . 142 

0 . 0 fEE'I 

1.96 

(CU . ET.) 

-------------
17424. 000 

0.0000 

433 . 16138 

11 64 81 7 

11 . 64817 

0 .00000 

21385 . 3496 

0 .. 4325 

0 . 0782 

*** Maximum heads are computed using McEnroe's equations . *** 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Environmental Engineering 
Vol. 119, No . 2, March 1993, pp .. 262-270 . 

********************+*********** * ***** * ********* * ***************************** 
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****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 2006 

LAYER (INCHES) (VOL/VOL) 
-------- ---------

1 2 . 8896 0 2408 ,. 

2 21 . 8867 0 . 1824 

3 7 . 7545 0 .2154 

4 0 . 0051 q . 0102 

5 0 . 0000 0 . 0000 

6 0 .. 0050 0 . 0100 

7 0 . 0000 0 . 0000 

8 15 . 3720 0.4270 

SNOW WATER 0 000 

****•************************************************************************* 
****************************************************************************** 

f ·\PR.01ECTS'lll 16\J5 I\Ch111~ Notice l\Hclp'SS-11> doc 

Page 72 of 345 

Design Analysis Variance Report ERDF Cells 7-1 0 
October 2007 · A-52 



WCH-195 
Rev.0 

Sheet I of9 

*x***************************************************~•*•********************* 
*********************************~******************************************** 

** 
** 
** 
** 
** 
** 

** 
** 
** 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3 . 07 (1 NOVEMBER 1997) 

DEVELOPED BY ENVIRONMENTAL LABORArORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCIION ENGINEERING LABORATORY 

** 

** 
** 
** 
** 

** 
** 
** 
'** 

****************************************************************************** 
****************************************************************************** 

PRECIPITATION DATA FILE: 
1EMPERATURE DAIA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DArA FILE: 

C:\HELP3\HANFORD\CN1\PREC31 .. D4 
C: \HELP3\HANFORD\CN1 \TEMP31 .. D7 
C:\HELP3\HANFORD\CN1\RAD31 .. Dl3 
C: \HELP3\HANF'ORD\CN1 \HANFORD2 . Dll 
C:\HELP3\HANFORD\CN1\15FLR-35 . Dl0 
C: \HELP3\HANFORD\CN1 \l SFLR-35 .. our 

TIME: 14:31 DATE: 9/28/2007 

***~******************************************~******************************* 

TirLE: HF FLR: 1 . 5%,50',12"GRAV@0 , 05 CM/S,GOOD FML,3'0PS,35'WASTE 

****************************************************************************** 

NOrE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STA'IE VALUES BY THE PROGRAM .. 

LAYER 1 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 6 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINr 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT . HYD . COND . 

12 . 00 INCHES 
0 .4530 VOL/VOL 
0 . 1900 VOL/VOL 
0 .. 0850 VOL/VOL 
0. 3361 °VOL/VOL 

0 . 720000011000E-03 CM/SEC 

f c\PROJEC!>'2116\3.S I\Ch,nce No1icc llH<lp\ l.SFUl-3.S doe 
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LAYER 2 

TYPE 1 - VERIICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 5 

THICKNESS 420 . 00 INCHES 
POROSITY 0 . 4570 VOL/VOL 
FIELD CAPACITY 0 1310 VOL/VOL 
WIL'IING POINT 0 .0580 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.1304 VOL/VOL 
EHECTIVE SAT .. HYD . COND .. 0 . 100000005000E-02 CM/SEC 

LAYER 3 

TY PE 1 - VERTICAL PERCOLA1ION LAYER 
MATERIAL TEXTURE NUMBER 6 

THICKNESS 36 . 00 INCHES 
POROSITY 0 . 4530 VOL/VOL 
FIELD CAPACITY 0 .1900 VOL/VOL 
WILTING POINT 0 . 0850 VOL/VOL 
INITIAL SOIL WArER CONTENT 0 . 1900 VOL/VOL 
EFFECIIVE SAT . HYD . COND. 0 . 720000011000E-03 CM/SEC 

LAYER 4 

TYPE 2 - LAIERAL DRAINAGE LAYER 
MAIERIAL TEXTURE NUMBER 0 

THICKNESS 12 00 INCHES 
POROSITY 0 .. 3970 VOL/VOL 
FIELD CAPACITY 0 . 0320 VOL/VOL 
WILTING POINT 0 . 0130 VOL/VOL 
INITIAL SOIL WATER CONTENr 0 . 0320 VOL/VOL 
EFFECTIVE SAT . HYO . COND . s 0 . 500000007000E-01 CM/SEC 
SLOPE 1 . 50 PERCENT 
DRAINAGE LENG'IH 50 .. 0 FEET 

LAYER 5 

THICKNESS 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

0 . 06 INCHES 
VOL/VOL 
VOL/VOL 
VOL/VOL 

POROSITY 
FIELD CAPACITY 
WILTING POINT 

F·IPROJEC'JS\2116\l51\Ch"1J)e Nati« l\HoipU5RJt-3S doc 
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0 . 0000 
0 . 0000 
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INITIAL SOIL WATER CONIENI 
EFFECTIVE SAT . HYD COND . 
F'ML PINHOLE DENSITY 

- FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

0 . 0000 VOL/VOL 
0.199999996000E-12 CM/SEC 

1 . 00 HOLES/ACRE 
4 . 00 HOLES/ACRE 

3 - GOOD 

LAYER 6 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 12 .. 00 INCHES 
POROSITY 0 . 3970 VOL/VOL 
£ !ELD CAPACITY 0 0320 VOL/VOL 
WILTING POINT 0 . 0130 VOL/VOL 
INITIAL SOIL WATER CONTENT 0 . 0320 VOL/VOL 
EFFECTIVE SAT . HYD . COND .. 0 . 500000007000E-Ol CM/SEC 
SLOPE 1.50 PERCENT 
DRAINAGE LENGTH 400 .0 FEET 

LAYER 7 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MAIERIAL TEXTURE NUMBER 35 

IHICKNESS 0.06 INCHES 
POROSITY 0 .. 0000 VOL/VOL 
FIELD CAPACITY O 0000 VOL/VOL 
WILTING POINT 0 . 0000 VOL/VOL 
INITIAL SOIL WAIER CONTENT 0 . 0000 VOL/VOL 
EFFECIIVE SAT .. HYD. COND. 0 .199999996000E-12 CM/SEC 
FML PINHOLE DENSITY 1 .. 00 HOLES/ ACRE 
FML INSTALLATION DEFECTS 4 . 00 HOLES/ACRE 
FML PLACEMENT QUALITY 3 - GOOD 

LAYER 8 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 16 

THICKNESS 36 . 00 
POROSITY O 4270 
FIELD CAPACilY O 4180 
WILTING POINT 0.3670 
INITIAL SOIL WATER CONTENT 0.4270 

INCHES 
VOL/VOL 
VOL/VOL 
VOL/VOL 
VOL/VOL 

EFFECTIVE SAT . HYD . COND . O .. lOOOOOOOlOOOE-06 CM/SEC 

f ·IJ>ROJECTS\ll86\J51\Cb>n .. Noti.e llfldp\151'1.R-35 doc 
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GENERAL DES!GN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED . 

SCS RUNOFF CURVE NUMBER 89 . 50 
FRAClION Of AREA ALLOWING RUNOFF 0 . 0 PERCENr 
AREA PROJECTED ON HORIZONTAL PLANE 2 . 750 ACRES 
EVAPORATIVE ZONE DEPTH 16 .0 INCHES 
INITIAL WATER IN EVAPORATIVE ZONE 4 . 284 INCHES 
UPPER LIMIT OF EVAPORATIVE SIORAGE = 7 . 264 INCHES 
LOWER LIMIT OF EVAPORArIVE STORAGE 1.252 INCHES 
INI7IAL SNOW WATER 0 . 189 INCHES 
INITIAL WArER IN LAYER MATERIALS 81 . 766 INCHES 
TOTAL INITIAL WATER Bl . 955 INCHES 
TOTAL SUBSURFACE INFLOW 0 .. 00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOIRANSPIRATION DATA WAS OBTAINED FROM 
HANFORD WASHINGTON 

STATION LATI TUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULI AN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELAT I VE HUMIDI TY 
AVERAGE 2ND QUARIER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 41H QUARTER RELATIVE HUMIDITY 

NOTE: PRECIPITATION DATA FOR HANFORD 
WAS ENTERED FROM AN ASCII DATA FILE. 

NOrE: TEMPERATURE DATA FOR HANFORD 
WAS ENTERED FROM AN ASCII DATA FILE .. 

46 . 55 DEGREES 
0 . 00 
103 
288 

16 . 0 . INCHES 
7 .. 60 MPH 

68 . 20 % 
43 . 30 % 
37 .10 % 
70 10 % 

WASHINGTON 

WASHINGTON 

NOTE: SOLAR RADIATION DATA FOR HANFORD WASHINGTON 
WAS ENTERED FROM AN ASCII DATA FILE . 

F \PROJECTS\2116\lSl\Oungc 'Notice 1\HolpltSFI.Jt-JS doc 
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************~****************************************************************** 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

STD , DEVIAI IONS 

RUNOFF 

TOTALS 

S'ID . DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

S'ID .. DEVIATIONS 

1 .01 
0 21 

0 63 
0.32 

0 . 000 
0 . 000 

0 . 000 
0 ,000 

0 . 484 
0 361 

0 . 336 
0 . 299 

0 , 72 
0 . 16 

0 . 48 
0 .2 4 

0 . 000 
0 , 000 

0 . 000 
0 .. 000 

0 . 603 
0.241 

0 . 489 
0 .186 

LAIERAL DRAINAGE COLLECTED FROM LAYER 4 

TOTALS 

S'ID. DEVIATIONS 

0 .. 0362 
0 .. 0397 

0 . 0446 
0 .0433 

0 , 0315 
0 . 0326 

0 . 0391 
0.0413 

PERCOLATION/LEAKAGE THROUGH LAYER 5 

TOTALS 

STD . DEVIATIONS 

0 . 0128 
0 . 0138 

0 . 0133 
0 . 0134 

0 . 0113 
0 . 0116 

0, 0116 
0 . 0127 

LATERAL DRAINAGE COLLEC'IED FROM LAYER 6 

TOTALS 

STD. DEVIATIONS 

0 . 0123 
0,0149 

0 .0126 
0 . 0132 

0 . 0113 
0 . 0135 

0 . 0116 
0 .. 0127 

PERCOLATION/LEAKAGE THROUGH LAYER 8 

f ',IPRO/ECTS\21861331\Change Noti<z l\Help\lSFI.R-lS dee 
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0 . 56 
0 . 34 

0.45 
0 33 

0 . 000 
0 000 

0 . 000 
0 . 000 

1 . 210 
0 .204 

0 . 601 
0 .101 

0 . 0371 
0 .0280 

0. 0430 
0 . 0392 

0 . 0133 
0 . 0101 

0.0128 
0.0121 

0 .. 0127 
0 .. 0114 

0 . 0127 
0 . 0120 

0 . 55 
0 . 57 

0 . 50 
0 . 52 

0 . 000 
0 . 000 

0.000 
0 . 000 

0.684 
0 .357 

0 . 393 
0 397 

0 . 0388 
0 . 0304 

0 . 0417 
0 . 0387 

0 . 0138 
0 .. 0111 

0 .. 0124 
0 .: 0120 

0 . 0130 
0 . 0112 

0 .0123 
0.0122 

0 . 53 
0 89 

0 .. 000 
0 .. 000 

0 . 000 
o .o·oo 

0, 463 
0 442 

0 . 300 
0 . 328 

0 . 0442 
0 . 0319 

0 . 0464 
0 .0380 

0 . 0154 
0 . 0116 

0.0138 
0 .. 0119 

0 0143 
o. 0111 

0 . 0129 
0.0115 

0 ., 53 
1.24 

0 42 
0 86 

0 .. 000 
0.000 

0 . 000 
0 .. 000 

0 539 
0.525 

0 . 399 
0 . 238 

0 . 0447 
0 . 0355 

0 ,0449 
0 . 0419 

0 . 0154 
0 .0128 

0 . 0136 
0 . 0127 

0 014 7 
0 . 0120 

0 . 0130 
0 .. 0121 
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TOTALS 0 , 0000 0 .. 0000 0 0000 0 .0000 0.0000 0 . 0000 
0 . 0000 0 .0000 0 . 0000 0 .. 0000 0 ., 0000 0 .. 0000 

STD . DEVIATIONS 0 .0000 0 . 0000 0 .. 0000 0 . 0000 0 0000 0 .. 0000 
0 . 0000 0 . 0000 0 0000 0 . 0000 0 .0000 0 . 0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 5 

-------------------------------------
AVERAGES 0 . 0137 0 .0132 0 . 0141 0 . 0152 0 0168 0 .. 0175 

0 . 0151 0 , 0124 0 . 0110 0 . 0115 0 .. 0125 0 : 0135 

STD . DEVIATIONS 0 0169 0 . 0164 0 . 0163 0.0163 0 . 0176 0 . 0176 
0 . 0164 0 0157 0 .0153 0 .. 0147 0 . 0149 0 . 0159 

DAILY AVERAGE HEAD ON TOP OF LAYER 7 

-------------------------------------
AVERAGES 0 .. 0372 0 . 0379 0 . 0385 0 .0407 0 . 0433 0 . 0461 

0 . 0454 0 , 0411 0 . 0359 0 . 0340 0 . 034 7 0 . 0365 

STD. DEVIATIONS 0 . 0383 0 . 0390 0 .0386 0 . 0387 0 0392 0 0408 
0 0400 0 . 0386 0 . 0375 0 . 0370 0 .0362 0 . 0367 

********************** * ********* * ** * ***~******************* * ** ***************** 

************* * ********************* * ***** ************************************** 

AVERAGE ANNUAL TOTALS & (STD . DEVIAIIONS) FOR YEARS 1955 THROUGH 2006 

PRECIPITA1ION 

RUNOFF 

EVAPOTRANSPIRA110N 

LATERAL DRAINAGE COLLECIED 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 
LAYER 5 

AVERAGE HEAD ON TOP 
OF LAYER 5 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 6 

PERCOLATION/LEAKAGE THROUGH 

f IPROJECTS\2116\Jll\Change Norice 1\Hclp\ UFI.Jl-3l do, 

INCHES 

-------------------
7, 30 2 .. 032) 

0 .. 000 0 . 0000) 

6 . 114 1.5253) 

0 . 43062 0 . 47101) 

0 . 15281 ( 0 .14344) 

o., 014 ( 0 .. 015] 

0 .1 5238 ( 0 .14399) 

0 . 00005 ( 0 . 00004) 

Design Analysis Variance Report ERDF Cells 7-10 
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cu . FEEi PERCENT 

------------- ---------
72869 . 0 100 .. 00 

0 . 00 0 . 000 

61037 . 11 83 763 

4298 . 646 5 . 89914 

1525 . 446 2 .. 09341 

1521 . 145 2 08750 

0 .. 525 0 . 00072 
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LAYER B 

AVERAGE HEAD ON TOP 
OF LAYER 7 

CHANGE IN WATER STORAGE 

0 .. 039 ( 

0 602 

0 . 037) 

1.4559) 6011 . 60 

WCH-195 
Rev. 0 

Sheet 7 of9 

8 . 250 

*************************************************** **************************** 
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*********************************************~******************************** 

PEAK DAILY VALUES FOR YEARS 1955 THROUGH 2006 

(INCHES) (CU . FT . ) 

---------- --------------
PRECI PITA1 ION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH LAYER 5 

AVERAGE HEAD ON TOP OF LAYER 5 

MAXIMUM HEAD ON TOP OF LAYER 5 

LOCATION OF MAXIMUM HEAD IN LAYER 4 
(DISIANCE FROM DRAIN) 

DRAINAGE COLLECTED FROM LAYER 6 

PERCOLATION/LEAKAGE 1HROOGH LAYER 8 

AVRRAGF. HF.AD ON TOP OF LAYER 7 

MAXIMUM HEAD ON TOP OF LAYER 7 

LOCATION OF MAXIMUM HEAD IN LAYER 6 
(DISTANCE FROM DRAIN) 

1 . 60 

0 . 000 

o. 0058 7 

0 . 001638 

0 ,069 

0 . 131 

2 . 5 FEET 

0 . 00159 

0 .000000 

0 .. 150 

0 .294 

7 . 5 FEET 

SNOW WATER 1 . 96 

MAXIMUM VEG SOIL WATER (VOL/VOL) 

MINIMUM VEG . SOIL WATER (VOL/VOL) 

15972,000 

0 . 0000 

58 . 60678 

16 . 35556 

15 . 87103 

0 . 00493 

19603 . 2383 

0 . 4540 

0 . 0783 

*** Maximum heads are computed using McEnroe's equations . *** 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Environmental Engineering 
Vol . 119, No . 2, March 1993, pp . 262-270 .. 

****************************************************************************** 
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********************·*************************************i******************** 

FINAL WA1ER STORAGE AT END OF YEAR 2006 

LAYER (INCHES) (VOL/VOL) 
-------- ---------

1 3 2511 0 . 2 709 

2 74 . 0310 0 1763 

3 7 .1858 0.1996 

4 0.3881 0 . 0323 

5 0 . 0000 0.0000 

6 0 . 3959 0 . 0330 

7 0 . 0000 0 . 0000 

8 15 3720 0 . 4270 

SNOW WATER 0 . 000 

*****************************************•**********************************~* 
********•**•****************************************************************** 
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****************************************************************************** 
*******•********************************************************************** 

** 
** 
** 
** 
** 
** 
** 
** 
** 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3 "07 (1 NOVEMBER 1997) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCIION ENGINEERING LABORATORY 

** 
** 
** 
** 

** 

** 
** 

*******************************************~********************************** 
****************************************************************************** 

PRECIPIIATION DATA FILE: C: \HELP3\HANFORD\CN1 \PREC31 "D4 
'IEMPERATURE DATA FILE: C:\HELP3\HANF'ORD\CN1\TEMP31 .D7 
SOLAR RADIATION DATA FILE: C:\HELP3\HANFORD\CN1\RAD31 . D13 
EVAPOTRANSPIRATION DATA: C:\HELP3\HANFORD\CN1\HANFORD2 "Dll 
SOIL AND DESIGN DATA FILE: C: \HELP3\HANF'ORD\CN1 \3FLR-35 , Dl 0 
OUTPUT DATA r ILE: C: \HELP3\HANE"ORD\CN1 \3FLR-35 .. OUT 

TIME: 14:32 DATE: 9/28/2007 

++++++++++++++++•++++++++++++++++++++•w+++++++++++++++++++++++•+++++++++****** 

TITLE: HF FLR: 3%,50',12"GRAV@0 . 05 CM/S,GOOD FML,3'0PS,35' WASTE 

********************************~******************************~************** 

NOTE: INITIAL MOISTURE CONIENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 1 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 6 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
Efl'ECTIVE SAT . HYO .. COND. 

Design Analysis Variance Report ERDF Cells 7-10 
October 2007 

12 . 00 INCHES 
0 . 4530 VOL/VOL 
0 . 1900 VOL/VOL 
0 . 0850 VOL/VOL. 
0. 3361 VOL/VOL 

0 . 720000011000E-03 CM/SEC 
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LAYER 2 

TYPE 1 - VERfICAL PERCOLATION LAYER 
MATERIAL 1 EXTURE NUMBER 5 

TH ICKNESS 420 . 00 INCHES 
POROSITY 0 . 4570 VOL/VOL 
FIELD CAPACI'I'i 0 .1310 VOL/VOL 
WILTING POINT 0 .. 0580 VOL/VOL 
INI1IAL SOIL WATER CONTENT 0.1 304 VOL/VOL 
EFFECfIVE SAT . HYD COND.. 0.100000005000E-02 CM/ SEC 

LAYER 3 

TYPE 1 - VERTICAL PERCOLATI ON LAYER 
MATERIAL TEX1URE NUMBER 6 

THICKNESS 36 .. 00 INCHES 
POROSI IY 0 . 4530 VOL/VOL 
EIELD CAPACITY O .1900 VOL/VOL 
WILI ING POINT O . 08 50 VOL/VOL 
INITIAL SOIL WAIER CONTENT 0 . 1900 VOL/VOL 
EFFECTIVE SAT . HYD . COND - 0 . 7200000110 00E- 03 CM/SEC 

LAYER 4 

TYPE 2 - LAIERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 12 .. 00 INCHES 
POROSI TY O 3970 VOL/VOL 
FIELD CAPACITY O. 0320 VOL/VOL 
WILTING POINr 0 .. 0130 VOL/VOL 
INITIAL SOIL WATER CONTENI O .. 0320 VOL/VOL 
EFFECTIVE SAT . HYD , COND .. 0 .500000007000E-Ol CM/SEC 
SLOPE 
DRAINAGE LENGTH 

LAYER 5 

3 .. 00 
50 . 0 

PERCENT 
FEET 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTORE NUMBER 35 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

Design Analysis Variance Report ERDF Cells 7-10 
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0 .. 06 
0 . 0000 
0 . 0000 
0 .0000 

INCHES 
VOL/VOL 
VOL/VOL 
VOL/VOL 
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0 . 0000 VOL/VOL INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT . HYD . COND .. 
F'ML PINHOLE DENSIIY 
FML INSTALLATION DEFEC1S 
FML PLACEMEN! QUALI 'TY 

0 199999996000E-12 CM/SEC 
1 .00 HOLES/ACRE 
4.00 HOLES/ACRE 

= 3 - GOOD 

LAYER 6 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 12 . 00 INCHES 
POROSITY 0 3970 VOL/VOL 
FIELD CAPACITY 0 . 0320 VOL/VOL 
WILTING POINI 0. 0130 VOL/VOL 
INITIAL SOIL WATER CONTENT 0 .. 0320 VOL/VOL 
EFFECTIVE SAT . HYO . COND. 0 . 500000007000E-Ol CM/SEC 
SLOPE 3 .. 00 PERCENT 
DRAINAGE LENGTH 200 0 FEET 

Ll\YER 7 

rYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 0 .. 06 INCHES 
POROSITY 0 .0000 VOL/VOL 
FIELD CAPACirY O. 0000 VOL/VOL 
WILTING POINI o . oooo · voL/VOL 
INI'I IAL SOIL WATER CONTENT O .. 0000 VOL/VOL 
EFFECTIVE SAT . HYO COND . 0 .199999996000E-12 CM/SEC 
fML PINHOLE DENSITY 1 , 00 HOLES/ACRE 
FML INSTALLATION DEfECfS = 4 . 00 HOLES/ACRE 
fML PLACEMENT QUALIIY 3 - GOOD 

LAYER 8 

TYPE 3 - BARRIER 
MATERIAL TEXTURE 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONIENT 
EFFECTIVE SAT . HYO . COND . 

F,IPROJECIS\21161351\Ch.tn&< No•« I\Hdp\3FLR-35 do, 
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SOIL LINER 
NUMBER 16 

3 6 . 00 INCHES 
0 . 42 70 VOL/VOL 
0 . 4180 VOL/VOL 
0 .. 3670 VOL/VOL 
0 .. 4270 VOL/VOL 

0 . 100000001000E-06 CM/SEC 
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GENERAL DESIGN AND EVAPORAI IVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECI FIED . 

SCS RUNOFF CURVE NUMBER 89 . 50 
FRACTION OF AREA ALLOWING RUNOFF o.o PERCENI 
AREA PROJECIED ON HORIZONTAL PLANE 2 .620 ACRES 
EVAPORATIVE ZONE DEPTH 16 , 0 INCHES 
INIT I AL WATER IN EVAPORA1 IVE ZONE 4 .. 284 INCHES 
OPPER LIMIT OF EVAPORATIVE S1 0RAGE 7 . 264 INCHES 
LOWER LIMIT Of EVAPORA I IVE STORAGE 1 .252 INCHES 
INITIAL SNOW WAIER 0 . 189 INCHES 
INITIAL WATER IN LAYER MATERIALS 81 . 766 INCHES 
TOTAL INITIAL WATER 81 .955 INCHES 
TOTAL SUBSURFACE INFLOW 0 . 00 INCHES/YEAR 

EVAPOIRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPI RATION DATA WAD 0D1AI NED FROM 
HANFORD WASHINGTON 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DAI E) 
END OF GROWING SEASON {JULIAN DATE) 
EVAPORA1IVE ZONE DEPTH 
AVERAGE ANNUAL WI ND SPEED 
AVERAGE 1ST QUARTER RELA1IVE HUMIDITY 
AVERAGE 2ND QOAR1ER RELATIVE HUMIDI1Y 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

NOTE: PRECIPITATION DATA FOR HANFORD 
WAS ENTERED FROM AN ASCII DATA FILE . 

NOTE : TEMPERATURE DATA FOR HANFORD 
WAS ENTERED FROM AN ASCII DATA FILE . 

46 . 55 DEGREES 
0 . 00 

103 
288 

16 . 0 INCHES 
7 .. 60 MPH 

68 .. 20 % 
43 , 30 % 
3 7.. 1 0 % 
70 .. 10 % 

WASHINGTON 

WASHINGTON 

NOTE: SOLAR RADIATION DATA FOR HANFORD WASHINGTON 
WAS ENTERED FROM AN ASCII DATA FILE 

F·IPROIECTS\ll86\35JIC1,,ns,. Nolice l\lldpUFIJl-lS doc 
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*************** * ** * *** ** * ******** ***** * * ** ********** * ********** * ************* * * 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 IHROUGH 2006 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

STD.. DEVIATIONS 

RUNOFF 

TO'IALS 

STD . DEVIATIONS 

EVAPOTRANSPIRATI ON 

TOTALS 

STD . DEVIATIONS 

1.01 
0 .21 

0 . 63 
0 . 32 

0 . 000 
0 . 000 

0 .. 000 
0 . 000 

0 . 484 
0 . 361 

0 . 336 
0 .. 299 

0 . 72 
0 . 16 

0 . 48 
0 . 24 

0 . 000 
0 .. 000 

0 . 000 
0 . 000 

0 .. 603 
0 .. 241 

0 . 489 
0 .186 

LATERAL DRAI NAGE COLLECTED fROM LAYER 4 

TOTALS 

STD . DEVIATIONS 

0 . 0407 
0 ,, 0442 

0.0495 
0 . 04 81 

0 . 0354 
0 . 03 63 

0 .0432 
o .. 0457 

PERCOLATION/LEAKAGE THROUGH LAYER 5 

TOTALS 

STD DEVIATIONS 

0 . 0083 
0 . 008B 

0 . 0085 
0 . 0086 

0 . 0073 
0 .. 0074 

0 . 0074 
0 . 00B1 

LATERAL DRAI NAGE COLLECTED FROM LAYER 6 

r OTALS 

STD . DEVIATIONS 

0 . 0083 
0 . 0092 

0 0084 
0 .00B5 

0 ., 0074 
0 . 0078 

0 . 0075 
0 0083 

PERCOLATION/LEAKAGE THROUGH LAYER 8 

F·\PROIECTS\2116\l l l\ChAni:< Noaoc, I\Fldp\JFLR-35 doc 
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0 . 56 
0 .34 

0 45 
0 . 33 

0 000 
0 . 000 

·0 . 000 
0 . 000 

1.210 
0 . 204 

0 , 601 
0 .101 

0 . 0420 
0 . 0316 

0 . 04 77 
0 . 0434 

0 . 00B6 
0 . 0066 

0 . 0082 
0 .0078 

0 . 00B4 
0 .. 0066 

0 .0081 
0 .0078 

0 . 55 
0 57 

0 .. 50 
0 . 52 

0 .. 000 
0 .. 000 

0 .000 
0 . 000 

0 . 684 
0 357 

0 .393 
0 ,397 

0 . 0438 
0 . 0343 

0 . 0462 
0 , 0429 

0 . 0090 
0 .0072 

0 . 0079 
0 . 0077 

0 .0088 
0.0071 

0 . 0079 
0 . 0078 

0 . 53 
0 . 89 

0 .34 
0 . 63 

0 000 
0.000 

0 .. 000 
0 .. 000 

0 . 463 
0 . 442 

0 300 
0 .. 328 

0 .0499 
0 . 0361 

0 . 0515 
0 . 0424 

0 . 0100 
0.0075 

0 , 0088 
0 .0076 

0 . 0098 
0 . 0074 

0 . 0086 
0 .0075 

0 ., 5 3 
1 ., 24 

0 . 42 
0 . 86 

0 . 000 
0 , 000 

0 .. 000 
0 , 000 

0 . 539 
0 ., 525 

0 .·399 
0 . 238 

0 . 0500 
0 . 0402 

0 . 0497 
0 , 0466 

0 . 0099 
0 .. 0083 

0 . 0086 
0 ., 0081 

0 . 0099 
0 ,0082 

0 . 0086 
0 . 0081 
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TOTALS 0.0000 0 . 0000 0 . 0000 0.0000 0 .. 0000 0 . 0000 
0.0000 0 .0000 0 .0000 0 . 0000 0 .0000 0 0000 

STD . DEVIATIONS 0 .. 0000 0 . 0000 0.0000 0 . 0000 0 .0000 0 .. 0000 
0 0000 0 .. 0000 0 . 0000 0 .. 0000 0 . 0000 0 . 0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 5 
-------------------------------------

AVERAGES 0 . 0077 0 .0074 0.0080 0 . 0086 0 . 0095 0 .0098 
0 . 0084 0 . 0069 0 . 0062 0.0065 0 . 0071 0 . 0076 

STD . DEVIATIONS 0 .. 0094 0 . 0091 0 .0090 0.0091 0 .0098 0.0097 
0 .. 0091 0 0087 0.0085 0 .. 0081 0 .0083 0.0088 

DAILY AVERAGE HEAD ON TOP OF LAYER 7 
-------------------------------------

AVERAGES 0 . 0063 0 . 0062 0 .. 0064 0 . 0069 0 . 0074 0 . 0078 
0 .. 0070 0 0060 0 .0052 0 . 0054 0 .0058 0 . 0062 

STD DEVIATIONS 0 .0064 0 . 0063 0 . 0062 0 .. 0062 0 . 0065 0 . 0068 
0 .. 0065 0 .. 0063 0 . 006 1 0 . 0059 0 . 00S9 0 . 0061 

********************************~********************************************** 

****************************************************************************T** 

AVERAGE ANNUAL TOTALS & (SID . DEVIATIONS) FOR YEARS 1955 THROUGH 2006 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRA1ION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 
LAYER 5 

AVERAGE HEAD ON TOP 
OF LAYER 5 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 6 

PERCOLATION/LEAKAGE THROUGH 

'f·\PR.OJECTS\2186\351\0iange Notice I\Hdp\lFl..R-3S do<; 

INCHES 
-------------------

7 . 30 2 . 032) 

0 . 000 0 .. 0000) 

6 .114 1 .5253) 

0 . 48456 0 . 52209) 

0 . 09893 ( 0 . 09166) 

0 . 008 ( 0 .008) 

0 09885 ( 0 . 09189) 

0 .. 00001 ( 0 .00001) 

Design Analysis Variance Report ERDF Cells 7-10 
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cu . FEET PERCENT 
------------- ---------

69424 3 100 .00 

0 . 00 0.000 

58151 .. 72 83 . 7 63 

4608 .444 6 . 63808 

940.855 1 . 35522 

940 . 084 1. 35411 

0 . 114 0 . 00016 
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LAYER 8 

AVERAGE HEAD ON 1OP 
OF LAYER 7 

CHANGE IN WAfER STORAGE 

0 .006 ( 

0 . 602 

0 006) 

1 . 4563) 5723 . 95 

WCH-195 
Rev. 0 

Sheet 7 of9 

8 .245 

******************+*************************T********************************** 

f ·ll'RO!ECTS\2116\l5J\Olange NOiie• J\lldp\Jfl.ll-!5 doc 
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** *** ** ** * * * ** * ***. r .... *** ..... *** **.* *** *** ***** ...... ******. * ****** * ** * * ** ** .. * **** 

PEAK DAILY VALUES fOR YEARS 1955 IHROUGH 2006 
---· -------------------------------- ·------------------------------------

PRECIPITA'I ION 

RUNOH 

DRAI NAGE COLLECTED FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH LAYER 5 

AVERAGE HEAD ON TOP OE LAYER 5 

MAXIMUM HEAD ON TOP OF LAYER 5 

LOCATION OF MAXIMUM HEAD IN LAYER 4 
(DISTANCE FROM DRAIN) 

DRAINAGE COLLECTED FROM LAYER 6 

PERCOLATION/LEAKAGE !HROUGH LAYER B 

AVERAGE HEAD ON TOP OF LAYER 7 

MAXIMUM HEAD ON TOP OF LAYER 7 

LOCATION Of MAXIMUM HEAD IN LAYER 6 
(DISTANCE FROM DRAIN) 

SNOW WATER 

MAXIMUM VEG .. SOIL WATER (VOL/VOL) 

MINIMUM VEG . SOIL WATER (VOL/VOL) 

(INCHES) 

1.60 

0 . 000 

0 . 00650 

0 .001045 

0 .. 03B 

0 .075 

0 9 FEET 

0 00103 

0 . 000000 

0 021 

0 ,048 

3. 7 FEET 

1. 96 

(CU f'I , ) 

15216 . 960 

0 . 0000 

61 . 79332 

9 . 93560 

9 ,83923 

0 .. 00095 

1B676 . 5391 

0 . 4540 

0 . 0783 

*** Maximum heads are computed using McEn:roe's equations .. *** 

Reference: Maximum Saturated Depth ove:r Landfill Line:r 
by B:ruce M. McEnroe, Unive:rsity of Kansas 
ASCE Jou:rnal of Envi:ronmental Enginee:ring 
Vol. 119, No 2, Ma:rch 1993, pp 262-270 .. 

****************************************************************************** 

f \PP.OJECTS\2116\3~1\Cl,ange Noace ll!ldp\3PUl-JS do,; 
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*************************~**************************************************** 

FINAL WATER STORAGE AT END OF YEAR 2006 

-------------------------------·--------------------------------------
LAYER (INCHES) (VOL/VOL) 

-------- ---------
1 3 .2511 0 .2709 

2 74 0310 0 .. 1763 

J .. 1858 0 .1996 

4 0 . 3864 0 . 0322 

5 0 .0000 0 . 0000 

6 0.3862 0 . 0322 

7 0 .0000 0.0000 

8 15 . 3720 0 .4270 

SNOW WATER 0 000 

********************************************************•********************* 
******************•********************** *************************~*********** 

F·\l'ROJECTS\lll6\JSI\Chanp Noli"' IIHelpUFLR·JS doc 
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****************************************************************************** 
************************~***************************************************** 
** 
** 
** 
** 
** 
** 
** 
** 
** 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3 . 07 ( 1 NOVEMBER 1997) 

DEVELOPED BY ENVIRONMENTAL. LABORATORY 
USAE WA1ERWAYS EXPERIMENT STAIION 

f'OR USEPA RISK REDUCTION ENGINEERING LABORATORY 

** 
** 
** 
** 
** 
** 
** 
** 
** 

****************************************************************************** 
*****~*****************T**~************************************* * ************* 

PRECIPITATION DATA FILE: 
TEMPERATURE ' DAIA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OU1.PU1 DATA FILE : 

C: \HELP3\HANF'ORD\CN1 \PRBC31 . D4 
C:\HELP3\HANFORD\CN1\TEMP31 . D7 
C:\HELP3\HANFORD\CN1\RAD31 . D13 
C: \HELP3\HANFORD\CN1 \HANF'ORD2 011 
C:\HELP3\HANF'ORD\CN1\SS-35 . D10 
C: \HELP3\HANF'ORD\CN1 \SS-35 . OUT 

TIME : ]4:33 DATE: 9/28/2007 

********************************* * ****************************** * ************* 

TITLE: HANFORD SIDESLPPE-33%,255',GEOCOMP,3' OPS,GOOD FML,35 1WAS1E 

*********************** * *************************·***************************** 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY- STATE VAtUES BY THE PROGRAM . 

LAYER 1 

TYPE 1 - VERTICAL PERCOLA1ION LAYER 
MATERIAL TEXTURE NUMBER 6 

THI CKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POIN1 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT . HYO . COND 

f •\PROJl!CTS\2116\JSl\0,"'it Notice l\Htlp\SS-35 doe 
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12 . 00 INCHES 
0 . 4530 VOL/VOL 
0 .. 1900 VOL/VOL 
0 .. 08 50 VOL/VOL 
0.3160 VOL/VOL 

0 . 720000011000E-03 CM/SEC 
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LAYER 2 

TYPE l - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 5 

THICKNESS 420 - 00 INCHES 
POROSITY 0.4570 VOL/VOL 
FIELD CAPACITY 0 .1310 VOL/VOL 
WILTING POINI 0 . 0580 VOL/VOL 
I NITIAL SOIL WATER CONTENT 0 . 1321 VOL/VOL 
EFF ECTIVE SAT , HYD . COND . 0 100000005000E-02 CM/SEC 

LAYER 3 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MAIERIAL TEXTURE NUMBER 6 

THICKNESS 36 . 00 INCHES 
POROSI1Y 0.4530 VOL/VOL 
FI ELD CAPACIIY . 0 .1900 VOL/VOL 
WILTING POINT 0 .0850 VOL/VOL 
INITIAL SOIL WATER CONrENI 0 . 1900 VOL/VOL 
EFFECTIVE SAT . HYO COND _ 0 . 720000011000E-03 CM/SEC 

LAYER 4 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 34 

THICKNESS 0 .50 INCHES 
POROSITY 0 .. 8500 VOL/VOL 
flELD CAPACITY 0 .0100 VOL/VOL 
WILTING POINI 0 .0050 VOL/VOL 
INITIAL SOIL WATER CONTENT 0.0100 VOI,,/VOL 
EFFECTIVE SAT . HYD - COND . 33.0000000000 
SLOPE 33 . 00 PERCENT 
DRAINAGE LENGTH 255 .0 FEET 

LAYER . 5 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POI NT 

F;\PROJECTS\2116USI\Cha.ng• Notice l\Hel~S-3' doc 
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0 . 06 INCHES 
0 . 0000 VOL/VOL 
0 . 0000 VOL/VOL 
0 . 0000 VOL/VOL 

CM/SEC 

WCH-195 
Rev. 0 

Sheet2 of9 
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INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL 
EFFECTIVE SAT . HYD . COND . 0 . 19999999 6000E-12 CM/SEC 
FML PINHOLE DENSITY 1 . 00 HOLES/ACRE 
FML INSTALLATION DEFECTS 4 00 HOLES/ACRE 
FML PLACEMENT QUALIIY _3 - GOOD 

LAYER 6 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 34 

THICKNESS 0 .50 INCHES 
POROSITY 0.8500 VOL/VOL 
FIELD CAPACITY 0 .. 0100 VOL/VOL 
WILTING POINT 0 . 0050 VOL/VOL 
INITIAL SOIL WAIER CONIENT 0 . 0100 VOL/VOL 
EFFECTIVE SAT . HYO. COND . 33 .0000000000 CM/SEC 
SLOPE 33.00 PERCENT 
DRAINAGE LENGTH 255.0 FEET 

LAYER 7 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

THICKNESS O 0 6 INCHES 
POROSITY 0 . 0000 VOL/VOL 
FIELD CAPACITY 0.0000 VOL/VOL 
WILTING POINT 0 . 0000 VOL/VOL 
INITIAL SOIL WATER CONTENT 0 . 0000 VOL/VOL 
EFFECTIVE SAT . HYD . CON D. 0 .199999996000E-12 CM/SEC 
FML PINHOLE DENSITY 1 .00 HOLES/ACRE 
FML INSTALLATION DEFECTS 4 .. 00 HOLES/ACRE 
FML PLACEMENT QUALITY 3 - GOOD 

LAYER 8 

TYPE 3 - BARRIER 
MATERIAL 1EXTURE 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT HYO , COND . 

F\P1lOJECl'S\2116\JSJ\O,m,•eNo<i« 1\Jldp\SS-lS do, 
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= 

SOIL LINER 
NUMBER 16 

36 .. 00 INCHES 
0 .42 70 VOL/VOL 
0 .41 80 VOL/VOL 
0.3670 VOL/VOL 
0.4270VOL/VOL 

O. lOOOOOOOlOOOE-06 CM/SEC 

WCH-195 
Rev. 0 

Sheet 3 of9 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE# 6 WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 33 . % AND 
A SLOPE LENGTH OF 281 , FEET . 

SCS RUNOFF CURVE NUMBER 86 . 80 
FRACTION OF AREA ALLOWING RUNOFF 0 .. 0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE - 3 .. 000 ACRES 
EVAPORATIVE ZONE DEPTH 16 . 0 INCHES 
INITIAL WATER IN EVAPORA'I I VE ZONE 4 . 042 INCHES 
UPPER LIMIT OF EVAPORAIIVE STORAGE 7 .264 INCHES 
LOWER LIMIT OF EVAPORATIVE STORAGE 1 252 INCHES 
INITIAL SNOW WATER 0 189 INCHES 
INITIAL WATER IN LAYER MATERIALS 8L514 INCHES 
'IOIAL INIIIAL WATER 81 .. 703 INCHES 
IOIAL SUBS URFACE INFLOW 0 .. 00 INCHES/YEAR 

EVAPO'IRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
HANFORD WASHINGTON 

STATION LATIIUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
ENO OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QOARIER RELATIVE HUMIDITY 
AVERAGE 2N D QUARTER RELATIVE HUMI DI TY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

NOTE: PRECIPITATION DATA FOR HANFORD 
WAS ENTERED FROM AN .ASCII DATA FI LE . 

NOTE: TEMPERATURE DATA FOR HANFORD 
WAS ENTERED FROM AN ASCII DATA FILE. 

NOTE: SOLAR RADIATION DATA FOR HANFORD 
WAS ENTERED FROM AN ASCII DATA FILE . 

f :IPROlECTS\2IINSI\Cbon111 Notice J\Hclp\SS-JS doc 

46 .. 55 DEGREES 
0.00 

103 
288 

16 .0 INCHES 
7 . 60 MPH 

68 . 20 % 
43 .. 30 % 
37..10 % 
70 .. 10 % 

WASHING'ION 

WASHINGTON 

WASHINGTON 
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*****************************************************************************~* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1955 THROUGH 2006 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

STD. DEVIA'IIONS 

RUNOFF 

TOTALS 

STD . DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD .. DEVIATIONS 

1. 01 
0 .21 

0 .. 63 
0 .32 

0 . 000 
0 .. 000 

0 . 000 
0 . 000 

0 .. 450 
0 .. 238 

0 .246 
0 . 213 

0 .. 72 
0 . 16 

0 48 
0 . 24 

0 . 000 
0 .000 

0 . 000 
0 .. 000 

0 528 
0 .1 75 

0 . 358 
0.109 

LAIERAL DRAINAGE COLLECTED FROM LAYER 4 

TOTALS 

STD . DEVIATIONS 

0 .1193 
0 . 1071 

0 . 1048 
0 . 0847 

0 . 1167 
0 . 0985 

0 . 0890 
0.0936 

PERCOLATION/LEAKAGE THROUGH LAYER 5 

TOTALS 

STD. DEVIATIONS 

0 . 0083 
0 . 0081 

0 . 0055 
0 . 0049 

0 . 0081 
0 .0077 

0 . 0050 
0 . 0049 

LATERAL DRAINAGE COLLECTED FROM LAYER 6 

TOTALS 

STD. DEVIATIONS 

F.\PtlOJECTS\2116\351\Cb~ce Notice I\Relp\,S-J5 dat 

0 .. 0083 
0 . 008 1 

0 . 0055 
00049 

0 . 0081 
0 . 0077 

0 . 0050 
0 .. 0049 
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0 . 56 
0 . 34 

0 45 
0 . 33 

0 .. 000 
0 .000 

0 . 000 
0 . 000 

1 .110 
0 .163 

0 . 556 
0 . 069 

0 .1 263 
0 .. 0907 

0 0885 
0 . 0980 

0 . 0090 
0 . 0068 

0.0052 
0 .. 0053 

0 0090 
0 . 0068 

0.0052 
0 . 0053 

0 .. 55 
0 . 57 

0 50 
0 52 

0 .. 000 
0 000 

0 . 000 
0 . 000 

0 631 
0.314 

0.435 
0 . 351 

0 . 1108 
0 . 0967 

0 . 0832 
0 .0984 

0 . 0083 
0 . 0074 

0 .0047 
0 . 0050 

0 . 0083 
0 . 0074 

0 .0047 
0 . 0050 

0.53 
0 . 89 

0 . 34 
0 . 63 

0 . 000 
0 .000 

0 . 000 
0 000 

0 . 349 
0 . 395 

0 .251 
0 .21 8 

0 .1155 
0 1097 

0 . 0868 
0 . 0969 

0 .0085 
0 .0080 

0 . 0050 
0 . 0050 

0 .0085 
0 . 0080 

0 . 0050 
0 . 0050 

0 .. 53 
1 24 

0 . 42 
0 . 86 

0.000 
0 .. 000 

0 . 000 
0 . 000 

0.341 
0 . 442 

0 .. 302 
0 .158 

0 . 1038 
0 . 1209 

0 . 0825 
0 .1087 

0 . 0078 
0 . 0085 

0 . 0049 
0 .. 0054 

0 .. 0078 
0 . 0085 

0.0049 
0.0054 
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PERCOLAIION/LEAKAGE THROUGH LAYER 8 
------------------------------------

TOTALS 0 . 0000 0.0000 0 .0000 0 .0000 0 . 0000 0 . 000 0 
0 0000 0 . 0000 o .. 0000 0.0000 0.0000 0 . 0000 

STD . DEVI ATI ONS 0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 .0000 0 . 0000 
0 . 0000 0 . 0000 0 . 0000 0 .0000 0 . 0000 0 . 0000 

AVERAGES OF MONIHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 5 
-------------------------------------

AVERAGES 0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 .. 0000 0 ·• 0000 
0 .. 0000 0 0000 0 . 0000 0 . 0000 0 .. 0000 0 .. 0000 

STD .. DEVIATIONS 0 . 0000 0 .. 0000 0 .0000 0 . 0000 0 . 0000 0 .0000 
0 0000 0 . 0000 0 .0000 0 . 0000 0 . 0000 0 . 0000 

DAILY AVERAGE HEAD ON TOP OF LAYER 7 

-------------------------------------
AVERAGES 0 . 0000 0 .0000 0 .. 0000 0 .0000 0 . 0000 0 . 0000 

0 . 0000 0 . 0000 0 .. 0000 0 0000 0 0000 0 . 0 000 

STD DEVIATIONS 0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 . 00 00 0 .0000 
0 .0000 0 . 0000 0 . 0000 0 . 0000 0 . 0000 0 . 0000 

******** * ******** * ** *** * ***********************~*********** ******* ******* * *** ** 

*****~*************************** * **** * **************************************** 

AVERAGE ANNUAL TOTALS & (STD .. DEVI ATIONS) FOR YEARS 1955 THROUGH 2006 

PRECIPITATION 

RONOH 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 4 

PERCOLATION/LEAKAGE 1HROUGH 
LAYER 5 

AVERAGE HEAD ON TOP 
OF LAYER 5 

LATERAL DRAINAGE COLLECTED 

'F \PROJECTSU.11&\lS J\Olanec: Nociix I\Hclp\SS-lS do, 

INCHES 
-------------------

7 . 30 2 . 032) 

0 . 000 0 . 0000) 

5 .135 l.1901) 

1 . 31594 0.99454) 

0 . 09641 ( 0.05608) 

0 . 000 ( 0 . 000) 

0 . 09641 ( 0.05608) 

Design Analysis Variance Report ERDF Cells 7-10 
October 2007 

cu .. FEET PERCENT 
------------- ---------

79493 5 100 . 00 

0 . 00 0 .. 000 

55923 . 12 70 . 349 

14330 . 568 18 .. 02735 

1049 882 1 . 32071 

1049 . 881 1 . 32071 
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FROM LAYER 6 

PERCOLATION/LEAKAGE THROUGH 0 . 00000 
LAYER 8 

AVERAGE HEAD ON TOP 0 . 000 ( 
OF LAYER 7 

CHANGE IN WATER STORAGE 0 . 752 

F·\PROIECTS\21 IN SI\Chanae Notice I\H.lp\SS·l5 doc 
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( 0 . 00000) 0 . 000 

0 .000) 

1. 8036) 8 1 89 . 92 
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0 .. 00 000 

10 .. 303 
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*********************************************************** ~****************** 

PEAK DAILY VALUES FOR YEARS 1955 THROUGH 2006 

(INCHES) (CU . Fl ) 

17424.000 

0 . 0000 

203 77544 

8 . 59934 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECIED [ROM LAYER 4 

PERCOLAIION/LEAKAGE THROUGH LAYER 5 

AVERAGE HEAD ON TOP OF LAYER 5 

MAXIMUM HEAD ON TOP OF LAYER 5 

LOCA1ION OF MAXIMUM HEAD IN LAYER 4 
(DISTANCE FROM DRAIN) 

1 . 60 

0 .. 000 

0 01871 

0.000790 

0 . 000 

0 .093 

DRAINAGE COLLECTED FROM LAYER 6 

PERCOLATION/LEAKAGE THROUGH LAYER 8 

0 .. 0 FEET 

0 .00079 

0 . 000000 

0 . 000 

0 . 122 

8 59934 

0 . 00000 

AVERAGE HEAD ON TOP OF LAYER 7 

MAXIMUM HEAD ON TOP OF LAYER 7 

LOCATION OF MAXIMUM HEAD IN LAYER 6 
(DISTANCE FROM DRAI N) 

SNOW WATER 

0 . 0 FEET 

1 . 96 21385 . 3496 

MAXIMUM VEG , SOIL WATER (VOL/VOL) 

MINIMUM VEG . SOIL WATER (VOL/VOL) 

0 . 4325 

0 . 0782 

*** Maximum heads are computed using McEnroe's equations . 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Environmental Engineering 
Vol . 119, No . 2, March 1993, pp . 262-270. 

*** 

* * * * * * **** ****** * * ******** * * * * * *** * ** * ..... * * *** ******"* ** * * ** * ** **** **** ** ** * * ** * 

F·\PROIECTS\2186\lS 1\Chon<c Nori<1: lll!.lp\SS-lS doe 
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****************************************************************************** 

FINAL WATER STORAGE AT END OF YEAR 2006 

LAYER (INCHES) (VOL/VOL) 
-------- ---------

1 2 8896 0 .. 2408 

2 78 .. 9820 0 .. 1881 

3 7 7631 0.2156 

4 0 0051 0 . 0101 

5 0 ,0000 0 . 0000 

6 0 . 0050 0 .0100 

7 0 0000 0 . 0000 

8 15 . 3720 0 . 4270 

SNOW WATER 0 . 000 

********* ~*********************~********************************************** 
******************'************************************•······················· 

l'·IPROJECTS\2116\lSI\Olanc• 11<,uoe l\Hclp\SS-lS doc 
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Weaver Boos Consultants, LLC 

Calculation Cover Sheet 

Project Title: ERDF Cells 7-10 

Area: 600 Area 

Discipl ine: Civi.I 

Subject: Leachate Tank Capacity Calculations 

Computer Program: 

Computer Program Version: 

Job No. 

Cale. No. 

14655 

0060-SC-T-002 

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect 
conclusions or assumptions. Before applying this calculation to your work, this calculation must be throughly 
reviewed with appropriate and authorized Hanford Site personnel. Without this review, these personnel cannot 
assume responsibility for the use of these calculations. 

Committed Calculation X Preliminary OsupersededO Voided • 
Rev. Sheet Numbers Originator Checker 

Cover - 1 sheet 

~ ~ Cale. - 1 sheet 
0 Att. 1 - 2 sheets 

Steve Niehoff Mark Sieracke 
Total= 4 sheets 

Summary of Revisions 
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Approval Date 
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John Bries! 7/29/2007 
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Calculation No . 0060-SC-T-002 

Made By ____.fil:L 
Chkd By _J_B_ 

Date 
Date 

07/09/07 
07/09/07 

Subject Leachate Storage Tank Calculation 
Hanford ERDF 

Objective: 

Methods: 

Given: 

To verify that the existing storage tanks continue to provide the storage capacity required to meet the storage 
requirement criteria specified in the design analysis. 

The required leachate storage tank capacity will be based on the 25-year, 24-hour storm event for a one lined, 
open cell. References are shown below: 

ERDF Cells 5 & 6 Design Analysis Variance Report (CCN 117640) 
Constuction Subcontract Drawings prepared for Delhur Industries, Inc. - Subcontract No. : 0600X-SC

G0002. Section 13205 - Lined Bolted Steel Liquid Storage Tanks 
Design Analysis (BHl-00355, Rev. 0) 

The following parameters are used to perform the storage tank calculations: 

Area of one lined cell= 8.36 acres (Cells 7-10) (8.3551 rounded to 8.36 acres) 
25-year, 24-hour storm event= 1.28 inches (from ERDF Cells 5 & 6 DAVR) 
Height of existing storage tank = 8.12 feet 
Diameter of existing storage tank ' 81 feet 
Assume tanks are completely empty for calculating factors of safety. 

Calculations: The required leachate storage volume is calculated by assuming that all of the precipitation from the 25-year, 24-
hour storm is captured in a single lined cell. This volume is calculated as shown below: 

0.11 ft 25-yea~, 24-hour storm event = 

Area of one lined, open cell= 

1.28 inches 

8.36 acres 

38,821 ft3 

363948 ft2 (uses 8.3551 acres) 

Volume of leachate from one open cell = 

The available storage volume in the each of the existing leachate storage tanks is then calculated as shown 

Diameter of storage tank = 
Cross-sectional area = 
Maximum leachate height in tank 

Volume of each storage tank= 
Number of storage tanks = 
Total available storage volume = 

81 feet 
5, I 53 square feet 

6 feet {assume 2' freeboard in tank) 

30,918 ft3 

2 
61,836 ft3 

The factor of safety is calculated by dividing the available volume in the leachate storage tanks by the calculated 
volume of leachate storage needed: 

FS = 1.59 

The available leachate storage tank is adequate to contain the calculated volume. 

The factor of safety including the open cell plus leachate pumped from the cells: (This information was 
provided WCH on 9/25/07) 

Volume of leachate from one open cell= 

Volume of leachate pumped from cells= 

Total Available Storage= 
FS=l.38 

38,821 ft3 

6,016 ft3 As provided by WCH: 9 cells at 5.000 gaVwcclc/cell 

ft' 
44 ,837 

61 ,836 ft3 
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Caiculation No. 0060-SC-T-003 

MadeBy_fili_ 
Chkd By _____J]i 

Date 
Date 

6/20/07 
8/01/07 

Subject HOPE 6" Transducer Access Pjpe Calculations 
Hanford ERDF Bottom Liner Desi~ 

Objective: 

Methods: 

Given: 

To calculate the static loads on the HOPE transducer access pipes that will be used in the bottom liner system 
beneath Cells 7-10. These loads are then compared to the allowable stresses on the selected pipe. 

For pipes placed in an embankment above the water table, the earth loading applied to the pipe is calculated as a 
prism of soil with a width equal to the pipe diameter, and a height equal to the depth of fill over the pipe. This 
loading is used to calculate the stresses on the pipe due to compression, buckling, and ring bending strain. 
References are listed below: 

Chevron Phillips Chemical Company LP (2003). "Performance Pipe Engineering Manual". Bulletin PP 
900, September 2003. 

U.S. Environmental Protection Agency (2002). "Assessment and Recommendations for Improving the 
Performance of Waste Containment Systems." U.S. EPA, EPA/600/R-02/099. 

The transducer access pipes will consist of six-inch diameter high-density polyethylene (HOPE) pipes. The 
pipes will be perforated to allow liquid to enter, and installed in the gravel drainage layer. The piping must be 
designed to withstand the overlying loads, including those imposed by the final cover system. The unit weights 
and thicknesses of the various earth loading layers are summarized below and in the attached figures: 

Overburden Layer Thickness (ft) Unit Wt. (pcf) A pp lied Load (psi) 

Final Cover 18 120 2,160 

Waste 91 140 12,740 

Operations Layer 3 130 390 

Drainage Layer 6.5 130 845 •Thickness calculated to top 

TOTAL 16,135 of pipe. 

The pipes arc assumed to be constructed of high-density polyethylene Typical pipe properties are shown below: 

Pipe design ratio (DR) = 
Nominal pipe diameter= 
Wall thickness (t) = 
Pipe outer diameter (D O ) = 
Avg. inner diameter (D 1) = 
Design compressive stress ( cr0) = 
Long-term elastic modulus (E) = 
Ring buckling strain limits = 
Perforation frequency = 
Perforation diameter = 

11 
6 inches 

0.602 inches 
6.625 inches 
5.373 inches 

800 psi (from Ref. I) 

29,900 psi (from Ref. I, assuming 60° F) 
4.2% of diameter (conservative, from Ref. I) 

2 holes per foot 
0.500 inches 
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Calculation No. 0060-SC-T-003 

Made By ____filL 
ChkdBy _ll! 

Date 
Date 

6/20/07 
8/01/07 

Subject HOPE 6" Transducer Access Pipe Calculations 
Hanford ERDF Bottom Liner Design 

Calculations: Adjustment for Perforations 
The prism load applied to the top of the pipe must be adjusted to account for the perforations.in the pipe. The 
adjusted load applied to the pipe is calculated by the following equation: 

where 

P. =P--12_ 
c 12-NDp 

Pc = Corrected pipe loading. psf 

P = Vertical load applied to pipe = 
N = Perforation frequency = 

D p = Performation diameter = 

p C = 17,602 psf 

Pipe Wall Compressive Stress 

16,135 psf 
2 holes per foot 

0.500 inches 

When a non-pressurized pipe is confined in a dense embedment, the compressive stress in the pipe wall is 
calculated by the following equation: 

(Chevron, 2003) 

where u ... u = Pipe wall compressive stress, psi 

Pc = Corrected pipe loading = 17,602 psf 

D O = Pipe outer diameter= 

t = Pipe wall thickness = 

CT wall= 672.6 psi 

6.625 inches 

0.602 inches 

The factor of safety against wall crushing is calculated as shown below: 

where FS = Factor of safety against wall crushing 

u c = Long-term compressive stress design value ' 

FS = 1.19 
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Date 
Date 

6/20/07 
8/01/07 

Subject HDPE 6" Transducer Access Pipe Calculations 
Hanford ERDF Bottom Liner Design 

Pipe Wall Buckling 
Buckling resistance increases when flexible pipe is embedded in soil, since the soil and pipe work together to 
resist the buckling forces . The allowable buckling pressure on the pipe is calculated by the following equation: 

.P.,,c =5 .65 RB'E' E , 
12(DR-1) (Chevron, 2003) 

where P we = Allowable constrained buckling pressure, psi 

R = Buoyancy reduction factor = I (pipe is not below water table) 
B' = Elastic support factor (see equation below) 
E' = Modulus of soil reaction = 3,000 psi (for well-compacted coarse bedding) 
E = Pipe elastic modulus = 29,900 psi 

DR = Pipe design ratio = I i" 

The elastic support factor B' is calculated using the following equation: 

B'= I 
I+ 4e<--0.o6'Hl 

(Chevron, 2003) 

where H = Soil cover depth above pipe = 118.5 feet 

B' = 0.998 

The allowable constrained buckling pressure can then be calculated: 

P wc = 488 psi = 70,279 psf 

The factor of safety against wall buckling is calculated as shown below: 

where 

FS= P.,c 
Pc 

FS = Factor of safety against wall buckling 
P c = Corrected pipe loading = 17,602 psf 

FS = 3.99 
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Ring Bending Strain 
Some deflection in flexible pipe is desirable to promote arching and mobilize the passive soil -resistance forces 
that support the pipe. The estimate deflection is calculated using Spangler's Modified Iowa Formula: 

where 

M Pc [ KL l D,= 144 2E 1 ' 
- - (---) +0.061£' 
3 DR-1 

LI X = Horizontal deflection, inches 
D 1 = Pipe inner diameter = 

P, = Corrected pipe loading = 
K = Bedding factor= 
L = Deflection lag factor = 

E = Pipe elastic modulus = 

DR = Pipe design ratio = 
E' = Modulus of soil reaction = 

LIX = 0.32 inches 

(Chevron, 2003) 

5.373 inches 

17,602 psf 

0.1 (typical) 
1.0 (recommended in Ref. 2) 

29,900 psi 
11 

3,000 psi (for well-compacted coarse bedding) 

As the pipe deflects, bending strain occurs in the pipe wall. For an elliptically deformed pipe, the pipe wall ring 
bending strain can be calculated using the deflection in the equation below: 

(Chevron, 2003) 

where & = Pipe wall strain 

f D = Deformation shape factor = 

LI X = Pipe deflection = 

D M = Pipe mean diameter= 

6.00 (conservative for non-elliptical shape) 

0.32 inches 

5.999 inches 

C = Distance from outer fiber to wall centroid (see equation below) 

The distance from the outer fiber to the pipe wall centroid is calculated using the following equation: 

C = 0.5(1.061) (Chevron, 2003) 

where t = Pipe wall thickness = 

C = 0.32 

The pipe wall strain can then be calculated: 

s = 3.4% 
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The factor of safety for the wall strain is calculated as shown below: 

FS = E.11 .. 

E 

where FS = Facto~ of safety for pipe wall strain 

&0110 ,. = Allowable ring strain= 4.2% (conservative, from Ref. 1) 

FS = 1.22 

Conclusions: The selected pipes are suitable for the proposed application. Note that the above calculations are conservative, 
particularly with respect to wall crushing and ring bending. Reference I recommends using 800 psi as a "long
term compressive strength design value". Other publications list a compressive strength of over 1,500 ps for 
polyethylene pipe, so presumably a factor of safety is already included in the "design value" from Reference 1. 
In addition, Reference 1 notes that 4.2% is a conservative value for non-pressure pipe, and that "high 
performance polyethylene material at an 8% strain level has a life expectancy of at least 50 years." 
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Date 
Date 
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8/01/07 

Subject HDPE 12" Transducer Access Pipe Calculations 
Hanford ERDF Bottom Liner Design 

Objective: 

Methods: 

Given: 

To calculate the static loads on the HDPE transducer access pipes that will be used in the bottom liner system 
beneath Cells 7-10. These loads are then compared to the allowable stresses on the selected pipe. 

For pipes placed in an embankment above the water table, the earth loading applied to the pipe is calculated as a 
prism of soil with a width equal to the pipe diameter, and a height equal to the depth of fill over the pipe. This 
loading is used to calculate the stresses on the pipe due to compression, buckling, an'd ring bending strain. 
References are listed below: 

Chevron Phillips Chemical Company LP (2003). "Performance Pipe Engineering Manual". Bulletin PP 
900, September 2003. 

U.S. Environmental Protection Agency (2002). "Assessment and Recommendations for Improving the 
Performance of Waste Containment Systems." U.S. EPA, EPA/600/R-02/099. 

The transducer access pipes will consist of 12-inch diameter high-density polyethylene (HDPE) pipes. The 
pipes will be perforated to allow liquid to enter, and installed in the gravel drainage layer. The piping must be 
designed to withstand the overlying loads, including those imposed by the final cover system. The unit weights 
and thicknesses ofthe_various earth loading layers are summarized below and in the attached figures: 

Overburden Layer Thickness (ft) Unit Wt. (pct) Applied Load (psf) 

Final Cover 18 120 2,160 

Waste 91 140 12,740 

Operations Layer 3 130 390 

Drainage Layer 7 130 910 

Secondwy Sump Gravel 0.5 130 65 "Thickness calculated to 

TOTAL 16,200 top of pipe. 

The pipes are assumed to be constructed of high-density polyethylene Typical pipe properties are shown below: 

Pipe design ratio (DR) = 
Nominal pipe diameter= 
Wall thickness (I)= 
Pipe outer diameter (D O ) = 
Avg. inner diameter (D , ) = 
Design compressive stress ( er,) = 
Long-term elastic modulus (E) = 
Ring buckling strain limits = 
Perforation frequency = 
Perforation diameter = 

11 
12 inches 

1.159 inches 
12. 75 inches 

10.339 inches 
80 0 psi ( from Ref. 1) 

29,900 psi (from Ref. 1, assuming 60° F) 
4.2% of diameter (conservative, from Ref. 1) 

2 holes per foot 
0 .500 inches 
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Subject HDPE 12" Transducer Access Pipe Calculations 
Hanford ERDF Bottom Liner Desil!ll 

Calculations: Adjustment for Perforations 
The prism load applied to the top of the pipe must be adjusted to account for the perforations in the pipe. The 
adjusted load applied to the pipe is calculated by the following equation: 

where 

p =P 12 
c 12-NDp 

Pc = Corrected pipe loading, psf 

P = Vertical load applied to pipe= 
N = Perforation frequency = 

D p = Performation diameter = 

Pc= 17,673psf 

Pipe Wall Compressive Stress 

16,200 psf 
2 holes per foot 

0.500 inches 

When a non-pressurized pipe is confined in a dense embedment, the compressive stress in the pipe wall is 
calculated by the following equation: 

where 

q _ PcD. 
wall - 2881 

(Chevron, 2003) 

q -.all = Pipe wall compressive stress, psi 

Pc = Corrected pipe loading= 17,673 psf 

D O = Pipe outer diameter = 

t = Pipe wall thickness = 

Uwall = 675.1 psi 

12.750 inches 

1.159 inches 

The factor of safety against wall crushing is calculated as shown below: 

FS=.!!L 
(j wall 

where FS = Factor of safety against wall crushing 
q c = Long-term compressive stress design value ' 

FS = 1.19 
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Subject HDPE 12" Transducer Access Pipe Calculations 
Hanford ERDF Bottom Liner Design 

Pipe Wall Buckling 
Buckling resistance increases when flexible pipe is embedded in soil, since the soil and pipe work together to 
resist the buckling forces . The allowable buckling pressure on the pipe is calculated by the following equation: 

Pwc = 5.65 RB'£' E 
l2(DR-1) 3 (Chevron, 200_3) 

where P we = Allowable constrai.ned buckling pressure, psi 

R = Buoyancy reduction factor= l (pipe is not below water table) 
B' = Elastic support factor (see equation below) 
E' = Modulus of soil reaction = 3,000 psi (well-compacted coarse bedding) 
E = Pipe elastic modulus = 29,900 psi 

DR = Pipe design ratio = 11 

The elastic support factor B' is calculated using the following equation: 

B'= 1 
1 + 4e (--0.o•,H> 

(Chevron, 2003) 

where H = Soil cover depth above pipe = 119.0 feet 

B' = 0.998 

The allowable constrained buckling pressure can then be calculated: 

Pwc = 488 psi = 70,2 81 psf 

The factor of safety against wall buckling is calculated as shown below: 

where FS = Factor of safety against wall buckling 

P c = Corrected pipe loading = 17,673 psf 

FS = 3.98 
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Ring Bending Strain 
Some deflection in flexible pipe is desirable to promote arching and mobilize the passive soil resistance forces 
that support the pipe. The estimate deflection is calculated using Spangler's Modified Iowa Formula: 

where 

M Pc [ KL l v;= 144 2£(_ 1_)' +0.061£' 
3 DR-I 

LI X = Horizontal deflection, inches 
D 1 = Pipe inner diameter= · 

P c = Corrected pipe loading = 
K = Bedding factor = 
L = Deflection lag factor= 
E = Pipe elastic modulus = 

DR = Pipe design ratio = 
E' = Modulus of soil reaction = 

LIX = 0.63 inches 

(Chevron, 2003) 

10.339 inches 

17,673 psf 

0.1 (typical) 
1.0 (recommended in Ref. 2) 

29,900 psi 
11 

3,000 psi (well-compacted coarse bedding) 

As the pipe deflects, bending strain occurs in the pipe wall . For an elliptically deformed pipe, the pipe wall ring 
bending strain can be calculated using the deflection in the equation below: 

(Chevron, 2003) 

where & = Pipe wall strain 
f O = Deformation shape factor= 6.00 (conservative for non-elliptical shape) 

LIX = Pipe deflection= 0.63 inches 
D M = Pipe mean diameter= 11.545 inches 

C = Distance from outer fiber to wall centroid (see equation below) 

The distance from the outer fiber to the pipe wall centroid is calculated using the following equation: 

C = 0.5(1 .06t) (Chevron, 2003) 

where t = Pipe wall thickness = 

C = 0.61 

The pipe wall strain can then be calculated: 

& = 3.5% 
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The factor of safety for the wall strain is calculated as shown below: 

where 

FS= E al/ow 

E 

FS = Factor of safety for pipe wall strain 

E a/low = Allowable ring strain = 4.2% (conservative, from Ref. l) 

FS = 1.21 

Conclusions: The selected pipes are suitable for the proposed application. Note that the above calculations are conservative, 
particularly with respect to wall crushing and ring b_ending. Reference l recommends using 800 psi as a "long
term compressive strength design value". Other publications list a compressive strength of over 1,500 ps for 
polyethylene pipe, so presumably a factor of safety is already included in the "design value" from Reference l . 
In addition, Reference 1 notes that 4.2% is a conservative value for non-pressure pipe, and that "high 
performance polyethylene material at an 8% strain level has a life expectancy of at least 50 years." 
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Table 5•1 Typical Elastic Modulus for DrlscoPlex® PE 3408 

. Load Duratlo~ 
Elastic Modulwf, 1000 psi (MPa), at Temperature, °F ("C) 

-20 (-29) 0 (-18) 40 (4) 60 (16) 73 (23) 100(38) 120 (49) 140 (60) 

Short-Tenn 
300.0 260.0 170 0 130.0 110.0 100.0 65 0 500 

(2069) (1793) (1172) (896) (758) (690) (448) (345) 

!Oh 
140.8 122.0 79 8 61.0 515 469 305 23.5 
(971) (841) (5S0) (421) (396) (323) (210) (162) 

>----· 

IOOh 
125.4 108.7 710 543 S1.2 418 27 2 20 9 
(865) (749) (490) (374) (353) (288) (188) (144) 

1000 h 
107.0 92 8 60 .7 46.4 43..7 35 7 23 2 l 7 8 
(738) (640) (419) (320) (301) (246) (160) (123) 

ly 93 0 806 52 7 40.3 38.0 31 0 202 15.S 
(641) (556) (363) (278) (262) (214) (139) (107) 

IOy 
77.4 67 .l 43 .9 33.5 316 25 8 16.8 12.9 
(534) (463) (303) (231) (218) (178) (116) (89) 

50y 
69.I S9.9 39 .1 29 .9 282 23 0 15 .0 11.5 
(476) (413) (270) (206) (194) (159) (103) (79) 

t Typical values based on ASTM D 638 testing of molded plaque material specimens. 

Controlling Expansion and Contraction 
Blar:k polyethylene pipe on the surface or above y1ade and exposed to the sun can absorb solar 
energy . The resulting pipe temperatures can be greater than the air temperature. To help 
reduce temperature changes resulting solar heating of a piping system, the pipe may be shaded 
or placed in a location that receives less direct sunlight. 

The effects of thermal expansion and contraction on a piping system can be controlled in 
several ways, including 

• Lateral deflection expansion loops (snaking the pipe) 

• Anchor and guide the pipe 

• Conventional Expansion loops 

• Expansion joints (non-pressures systems only) 

• Burying pipes 

Lateral Deflection Expansion 
Loops 

lhe simplest installation involves stringing pipe 
between end point anchor structures. If the pipe 
is simply laid in a straight line between the end 
anchors the pipeline anchoring structures must 
be capable of handling potentially high thermal 
contraction thrust loads during temperature 
decrease, and during temperature increase, the 
maximum compressive thrust Is the force 
required to cause lateral deflection at which time 
the compressive stress and end thrust will then 

Figure 5-1 Lateral Deflection 

Lateral Deflection 
Total Deflection -
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Constrained Pipe Waif Compressive Stress 

When a non-pressurized pipe that is confined in a dense embedment is subjected to a radially 
directed soil pressure, a circumferential, compressive thrust occurs in its walL This is similar to 
the thrust force that occurs within the wall of a ring when it is squeezed. This thrust creates a 
ring (or hoop) compressive stress within the pipe wall. This is similar to a hoop tensile stress 
from internal pressure, but compressive stress acts in the opposite directron. 

As is often the case, the radial soil pressure that causes compressive stress is not uniform . 
However, for convenience in calculating wall compressive stress, radial soil pressure is 
assumed to be uniform and equal to the vertical soil pressure at the crown of the pipe. 

With buried pressure pipe, internal pressure may be greater than the radial external pressure 
applied by the soil This results in a tensile stress rather than a compressive stress in the pipe 
wall. Thus for pressure pipe, compressive wall stresses are normally not considered This can 
be verified by comparing internal pressure hoop stress to wall compressive stress. 

When subjected to a uniform radial soil pressure, the compressive stress ln the pipe wall is: 

DriscoPlex"' OD controlled pipe: 

DriscoPlexN 2000 SPJROL.ITE® pipe: 

Where 

S = P7D0 
288/ 

S = PTDo 
288A 

PT = vertical load applied to pipe, lb/tt2 
S = pipe wall compressive stress, lb/in2 

Do = pipe outside diameter, In 
t = pipe wall thickness, in 
A = pipe wall profile average cross -sectional area, in2/in 

(7-23) 

(7-24) 

Because arching commonly occul's for entrenched pipe, the modified arching load rather than 
the prism load is used to determine the vertical soil pressure at the pipe crown 

The pipe wall compressive stress should be compared to an allowable material stress value that 
should be determined by testing The recommended, long-term compressive strength design 
value for DriscoPlex'" polyethylene pipe is 800 lb/in2

• 

Example 7-9 
Find the pipe wall compressive ring (or hoop) stress in a DrlscoPlex"' 2000 SPIROLITE® 36" 
Class 100 pipe buried under 18 ft of cover The ground water level is at the surface, the 
saturated weight of the insitu silty-clay soil is 120 lbs/ft3 and the trench width equals the pipe 
diameter plus 3 ft . 

Solution: Determine the modified arching load using Formula 7-5. The arching coefficient from 
Formula 7-7 or from Figure 7-3 is 

Bulletin: PP 900 
Book 2 . Chapter 7 

F = a 83 

Page 102 

WCH-195 
Rev. a 

Page 120 of 345 

Design Analysis Variance Report ERDF Cells 7-10 
October 2007 C-17 



For a constant water table above the pipe, Table 5-1 indicates a 50-year, 73° F modulus of 
28,200 lb/in2

, thus Formula 7-28 yields 

P. = (24)(28,200)(0.124) = 6 79 Jblin 2 

CR (1 - 0.452 )(253 ) 

Assuming 5% ovality and a 2 to 1 safety factor, fa from Figure 7-.14 is 0.64. Formula 7-30 yields 

P = (O.G4){G.79) = 2.17/bfln2 = 5 0ftH
2
0 

2 

Flooding conditions are occasional happenings, usually lasting a few days to a week or so .. 
From Table 5-1, 1000 hours (41 .6 days) is about twice the expected flood duration, so a value 
of 43,700 lb/in2 provides about a 2 to 1 safety margin. Solving as above, 

P. = (24)(43,700)(0.124) = 10 44 lb/in 2 

CR (1 - 0 45 2 )(253 ) 

P = (0 64)(10 44) = 6.68/b/ in2 = 15.4 ft H20 

Constrained Pipe Wall Buckling 
Buckling resistance is increased when flexible pipe is embedded in soil The soil and pipe 
couple together to resist buckling forces . A vertically applied thrust force causes the pipe to 
widen horizontally, but horizontal pipe deflection is restrained by the embedment soll, thus the 
pipes critical buckling pressure increases. A pipe/soil interaction occurs when the depth of cover 
is sufficient to mobi lize soil support . A publication by the American Water Works Association, 
AWWA C--950, iridicales lhal at least four f&el of cover is needed to mobilize soil support . 

AWWA C-950 provides a design equation for buckling of a buried plastic pipe . The followin$l 
constrained pipe buckling equation is applicable to DriscoPiex~ OD controlled and DriscoPlex 
2000 SPIROLITE9 pipe. 

For OD Controlled Pipe 

P. _ = 5.65 ,-;_·~ , E' E 
WC N f' 12(DR -1)3 

For DriscoPlex~ 2000 SPIROLITE® Pipe 

P. _ 5.65 RB' E' .!i!._ 
WC -N D 3 

M 

Where terms are previously defined and 

Pwc = allowable constrained buckling pressure, lb/in2 

N = safety factor 
R = buoyancy reduction factor 

H' = 
H = 
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groundwater height above pipe, ft 
cover above pipe, ft 
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B' = elastic support factor 

8 '= 1 
1+ 4 e(- 0065H) 

(7-35) 

E' = soil reaction modulus, lb/in2 (Table 7--7) 

The designer should apply a safety factor appropriate to the application A safety factor of 2 O 
has been used for thermoplastic pipe . 

The allowable constrained buckling pressure should be compared to the total vertical stress 
acting on the pipe crown from the combined load of soil and groundwater or floodwater It is 
prudent to check buckling resistance against a groundwater level for a 100-year-flood. In this 
·calculation the total vertical stress is typically taken as the prism load pressure for saturated soil, 
plus the fluid pressure of any floodwater above the ground surface. 

Example 7--11 
Find the allowable buckling pressure for a DriscoPlex"' 2000 SPIROLITE1111 36" Class 100 36" · 
pipe, installed in compacted soil embedment having an E' of 2000 lb/in2 Determine if Class 100 
pipe Is sufficient for an applied load from 18 feet of cover .and ground water lo the surface. 

Solution: Solve Formula 7-33 using Formulas 7-26, 7-35, 7-34 and Table 5-1 DriscoPlex"' 
2000 SPIROLITE® pipe dimensions and properties are published in Bulletin PP-401 . For 
DriscoPlex"' 2000 SPIROLITE1111 36" Class 100 pipe, I is O 171 in4/in, and Z is O 58 in . Solve for 
terms DM, B', and R 

o,., = 36+2(0.58) = 37 .16 in 

1 
B' = 1 + 4 e<-o 065(18)1 - 0 446 

R = 1- 0 33~ = 0 67 
18 

Under a 100-year-flood condition, soil cover, H, and floodwater height, H", are both 18 feet. 

From Table 5-1, Eis 28,200 lb/in2 for 50 years at 73° F. A common practice is a safety factor of 
:?- Solving Formula 7-32, 

P. _ 5.65 (0.67)(0.446)(2000)(28,800)(0.171) 
WC - 2 (37 16)3 . 

Pwc = 2117 lblin 2 = 3051/b/ ft 2 

The load applied to the pipe is found using the prism load, Formula 7-1. 

(In this example, the specified soil reaction modulus, E', is an empirical value that was 
developed using prism load rather than arching lo.ad methods. Therefore, the prism soil load 
must be used. If a soil reaction modulus value is developed using arching or modified arching 
methods, then soil loads should be calculated using the appropriate method See discussions 
on Soil Reaction Modulus and Vertical Soil Pressure) 
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The allowable buckling stress, Pwc, is greater than the applied load pressure, Pe, therefore, 
Class 100 pipe is satisfactory for this installation . 

Ring Deflection 
Some vertical pipe deflection is desirable to promote arching and to mobilize the passive soil 
resistance forces that support the pipe However, deflection may affect other pipe or system 
performance areas, such as pipe material lon9°term strain capability, pipeline hydraulic capacity 
and compatibility with cleaning equipment. In DriscoPlex'" 2000 SPIROLITE® pipe, bell--and
spigot joint sealing capability may be affected by excessive deflection 

The two components of buried plpe deflection are construction deflection and service load 
deflection. Construction deflection occurs during shipping and handling and placing embedment 
around the pipe up to the pipe crown. Construction deflection incorporates all forces acting on 
the pipe up to the point where backfill is placed above the pipe. Service load deflection occurs 
from backfill placement above the pipe and from applied surcharge loads . The deflection 
observed in a buried pipe after the completing an installation is the sum of construction 
deflection and service load deflection. 

Several methods are available for determining flexible pipe deflection from earth loads and 
surcharge loads. Historically, Spangler's Modified Iowa formula has been used to find the 
deflection of plastic pipes . Other methods include closed form solutions, and numerical methods 
such as finite element solutions . Alternatives to Spangler's formula may give more accurate 
values, but they usually require more precise infonnation on soil ;:incl pipP. properties. Therefore, 
these methods are not as commonly used as Spangler's Modified Iowa formula . 

Spangler's Modified low;:i Formula can hA wriltAn for DriscoPlex'" 2000 SPIROLITE® pipe as: 

':;, = ,';.[ 1.24:,~s~JL+oos1E'l (7-36) 

And for DriscoPlex"' OD controlled pipe as: 

Where 

!}..X = 
D1 = 
Pr = 
K = 
L = 
E' = 
E = 

BuUeiln: PP 900 
Book 2 - Chapler 7 

~ = 114[~( _,_")~ +0.061!?] · 
3 DR-1 

(7--37) 

horizontal deflection, in 
inside diameter, in 
pipe crown vertical pressur~, lb/ft2 
bedding factor, typically O 1 
deflection lag factor 
soil reaction modulus, lb/in2 

elastic modulus, lb/in2 (Table 5-1) 
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% Deflection = t.X (100} = t.X (100) 
D, DM 

(7--38) 

Dr-.1 = mean diameter, in (Formula 7-26 or 7-27) 

Soil Reaction Modulus, E' 
lhe soil reaction modulus, E', is an interactive modulus representing the support or stiffness of 
the embedment soil in reaction to faleral pipe deflection under load . It is dependent on both soil 
and pipe properties, so there are no convenient laboratory tests to determine the soil reaction 
modulus for a given soil. 

For the most part the modulus must be determined empirically, that is, it must be found by 
measu_ring the deflection of a buried pipe, then substituting that value into Spangler's formula 
and back-~alculating 

Table 7-7 presents soil reaction modulus values from an extensive field study for the Bureau of 
Reclamation performed by A. Howard . These values for soil reaction modulus are commonly 
used in flexible pipe design. 

Howard noted deflection variability along the length of a typical pipeline . To determine maximum 
deflection, variabil ity should be accommodated by reducing the Table 7 .. 7 E' value by 25%, or 
by adding the deflection percentage given in Table 7-7. 

As cover depth increases, so does the earth pressure on the ernbedment material.. Both 
horizontal and vertical pressures exist in a soil mass, but unlike water, these pressures are not 
normally equal to each other As the enveloping or confining pressure is increoscd on a granular 
material, soil grains are held together more tightly, and the entire system stiffens. J . Hartley and 
J . Duncan published a study of soil reaction modulus variation with depth Their recommended 
soil reaction modulus values are presented in Table 7--8, and should be considered when cover 
depth is less than 20 feet. 

The vertical soil pressure exerted on a buried flexible pipe is typically equal to the Marston load . 
However, Howard's Bureau of Reclamation E' values assumed that the pipe was subjected to a 
prism load, which means that soil arching is incorporated In Howard's E' values When using 
l able 7-7 or Table 7-8, the prism load should be used. 

The soil reaction modulus represents the stiffness of the soil surrounding the pipe In Tables 7-7 
and 7-8, E' values are given for the embedment material . However, when the insitu trench soil 
is highly compressible (marsh clay, peat, saturated organic soils, etc.) compared to the 
embedment around the pipe, the embedment soil may not develop the E' values presented in 
the tables, resulting in pipe deflection greater than the design prediction. Increasing trench 
width, thereby increasing the width of embedment soil around the pipe, can minimize the effect 
of highly plastic insitu trench soil 

Janson recommends the use of the short-term pipe elastic modulus value in Spangler's 
equation_ The concept is that soil settlement around the buried pipe occurs in discrete events as 
soil grains shift or fracture_ Once movement occurs, soil arching redistributes the load, and no 
further deflection occurs for that event. Since these load increments are felt like impulse loads, 
the pipe resists them with its short-term elastic modulus . 
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Table 7-7 Bureau of Reclamation Average E' Values for Iowa Formula (Initial Deflection) 

E' for Degree of Bedding Compaction, /Mn2 

Moderate 

Soil type - pipe bedding material (Unified Slight (48%-95% High 

C/a.ssification)t Dumped 
(<85% Proctor Proctor (>95% Proctor 
<40% relative 40%-70% > 70% relative 

density) relative density) 
density) 

Fine-grained soils (LL>50)t No data available; consult a competent SQils engineer; otherwise, use 
Soils with medium to high plasticity 

CH, MH, CH-MH 
E'=O 

Fine-grained soils (L.L <50) 
Soils with medium to no plasticity 50 200 400 1000 

CL, ML, CL-ML, with <25% coarse grained 
particles -

Fine-grained soils (LL <50) 
Soils with medium to no plasticity 

CL., ML, CL-ML, with >25% coarni grained 
particles 100 400 1000 2000 

Coarse-grained soils with fines 
GM, GC, SM, SCO 

contains > 12% Jines 

Coarse-grained soils with little o, no lines 
GW, GP, SW, SPO 200 1000 2000 3000 

contains <12% fines ----Crvshed rock 1000 3000 3000 3000 - - ·· 
Accuriwy In limns of percentage ±2% ±2% ±1 % ±0.5% 

deflection l' 
t ASTM D 2487; USBR Designation E-3 . :j: LL= Liquid limit • Or any borderline soil beginning with one of these 
symbols, Le , GM--GC, GC-SC l' For ±1 % accuracy and predicted deflection of 3%, actual deflection would be 
between 2% and 4%. 

Note •· Values applicable only for fills less than 50 ft (15 m) lllo safety factor included in table values . For use in 
predicting initial deflections only; appropriate Deflection Lag Factor must be applied for long-term deflections. If 
bedding falls on the borderline between two compaction categories, select the lower E' value or average the two 
values. Percentage Proctor based on laboratory maximum dry density from test standards using 12,500 rt-lb/ft3 

{598,000 Jim'} (ASTM O 698, AASHTO T-99, USBR Designation E-11). 1 lb/in2 = 6.895 kPa. 

Table 7-8 Duncan-Hartley Soll Reaction Modulus 

Type of Soil 

Fine-grained soils 
wtth <25% sand 

content 
(CL., ML, CL-ML) 

Coarse-grained soils 
with fines 
(SM.SC) 

Coarse-grained soils 
with little or no fines 
(SP, SW, GP, GW) 
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Depth of 
Cover, ft 

0-5 

5-10 

10-15 

15-20 

0-5 

5-10 

10-15 

15-20 

0-5 

5-10 
f---

10-15 

15-20 

E' for Standard AASHTO Relative Compaction, lb.in2 

85% 90% 95% 

500 700 1000 

600 1000 1400 

700 1200 1600 

800 1300 1800 

600 1000 1200 

900 1400 1800 

1000 1500 2100 

1100 1600 1400 

700 1000 1600 

1000 1500 2200 
. ···-

1050 1600 2400 

1100 1700 2500 
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100% 

1500 

:tooo 
2300 

2600 

1900 

2700 

3200 

3700 

2500 

3300 

3600 

3800 
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DriscoPlex'" 2000 SPIROLITE11 pipe is manufactured to ASTM F 894, which states that profile 
pipe designed for 7.5% deflection will perform satisfactorily when installed in accordance with 
ASTM D 2321 . Deflection is measured at least 30 days after installation. 

Manufacturing processes for DriscoPlex'" 2000 SPIROLITE11 and DriscoPlex'" OD controlled 
pipe differ Deflection limitations for OD controlled pipe are controlled by long-term material 
strain. 

Ring Bending Strain 

As pipe deflects, bending strains occur in the pipe wall .. For an elliptically deformed pipe, the 
pipe wall ring bending strain, E, can be related to deflection: 

.iX 2C 
E.' = f0 - - (7-39) 

OM OM 

Where 

E = wall strain 
f0 = deformation shape factor 

flX = deflection, in 
DM = mean diameter, in 
C = distance from outer fiber to wall centroid, in 

For DriscoPlex"' 2000 SPIROLITEe pipe 

C = h - z (7-40) 

For DriscoPlex '" OD Controlled pipe 

C = 0 5(1 06t) (7-41) 

Where 

h = pipe wall height, in 
z = pipe wall centroid, in 
t = pipe minimum wall thickness, in 

For elliptical deformation, f0 = 4.28. However, buried pipe rarely has a perfectly elliptical shape 
Irregular deformation can occur from installation forces such as compaction variation alongside 
the pipe. To account for the non-elliptical shape many designers use fo = ~:O. 

Lytton and Chua report that for high performance polyethylene materials such as those used by 
Performance Pipe, 4.2o/o ring bending strain ·is a conservative value for non-pressure pipe. 
Jansen reports that high performance polyethylene material at an 8% strain level has a life 
expectancy of at least 50 years ·-

When designing non-pressure heavy wall OD controlled pipe (DR less than 17), and high RSC 
(above 20Q) DriscoPlex"' 2000 SPIROLITE11 pipe, the ring bending strain at the predicted 
deflection should be calculated and compared to the allowable strain; 

In pressure pipe, the combined stress from deflection and internal pressure should not exceed 
the material 's· long-term design stress rating Combined stresses are incorporated into Table 7-
9 values, which presumes deflected pipe at full pressure At reduced pressure, greater 
deflection is allowable . 
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perroraUons for cofT\Jgated pipes. The pattern of pertoratfons consists ot two or more 
rows of holes or diameters ranging betMen 10 to 16 mm and spaced at distance, 
botwaen 100 and 300 mm. The 11lWII of holes are located symmetrically !hough of!sel 
rrom each other ,n fle ~ 180 degrees or le~ or the pipe dt0Umtemnce. Wth 
p,rr1oraled pIoes, the SIOl1 .,. Jooated at the vaGeys at the co,ruglltions. 

Vanous melhods ere used for loallng 01 plpea. Thev can be grouped Into thtee 
categones: butt A.islOt\ or ae11m1ng, owrlap conn.cttons, and special couplings. 

1n general, bVtt tuslOfl or seaming Is uaed ra thlcl<-walled HOPE pipe (either tolid or 
pelforatedl. Tht ends or th• pipe 11111 brought togelllor 1Mth a healed plate ploood 
botwoon them. A •m•I foroa brings Ill• ends of .. ch pipe against opposll• sides of lhe 

· plale. W>en adequate thermal energy ,s realized and Illa pipe ends become 111,cous, 
the heat plate ts removed and Ille pipe end, ara quicldv brought together. Adequate 
!ort:e ,s appliod to lhe oppon,g p,pas to extrude a slight amount of the molten ma!O<lal 
out of 1he seam area. After cooling, Iha IOrce 1s releaSed and the seam is completed. 
PVC pipe, °" the olher hend, is u,uallv chemtcallv oeamed using a solvent on the pipe 
ends belore·lhe pope ends.,. drown loge1her. 

The ovenap type of connections can onlv be made if th• pipe thickness ss adequate to 
machine the p,pe ends IO M to acaipt one another. To make a tight corvieclion, 
gaskets are sometimes used whid! reside &n slotted suts oftha thid<er section afthe 
amnection. Ex!nJ51on 1eomong can be used from the O<bide of smal diameter pipes or 
from the, ma.de of large diameter ptpes to make a leak.,tree ccnnection. 

Special couplings are used to connect tho ends ot profile.wall (I.e., """1.lgated) p,pes. 
Each of these couplings must be maled to Ille type of pipe for whld! !hey were 
de5111ned. It ls no! acceptable practice to uee couping• made lor one stvl• ol pn,liled 
p,pe on a different slvle. Electn>tuston couplings ere alao uaed with smooth HOPE 
pipe. 

It should be no~ that lhe lnffuence of Mies (l'ertoratIons or slol$) and connections (or 
all type•) ere not rwffnety accounted for as part of the design process. OeSJgn 
engineers sometimes attempt 10 account for t,olea by assum10g !hat tha normal forca on 
1he ppe 1s applied OY9r an area reduced by the 1tze of lhe hc»es (i.e., an 1nc:raased 
noomaI stress ,s considered\. The oes,g, melhod {o follow ts based on 1he 0Ipa ilaelf, 
not holes or coMections, which repn,senl an area of Mure research activity. 

2.3.3 Du,gn by I/lo lowo 51•1• Formula · 
Design of plastic pipes (I.e., the calctJlation Of p,pe deflection\ in most applications IS 
bosed on the modiftod Iowa Stale toomula, wtich was originally devetoped In 1941 , ~• 
Spangler 11971). It weslebtr modified by Welkins and Spangler(195&), VartatJons to 
the Iowa Stata tonnule a, well as olh!! analvtic.aJ approaches have been propo1ed for 

predicting ptpe defied.ton. However, such methods have not been generallv accepted in 
practice and henoe only the Iowa Slate formula ts presented herein. The formula takes 
one or lhe lollowlng two torms: 

fEq. 2·5) 

O< 

"' OLKW, 
0• ~.o.oe1c 

1Eq.2~l 

R" 
wtlere: 

"' change In pIpo diamoler. m Ill. ts used interchangeabil' In des,gn tor the 
honzontal and vertical deflections, 6x and 4V re,pealvel'( •• par ASTM 
02412; In the denvatton of Iha tormula, "' is the hor!zontel deflection and the 
dellec:ted pipe ts assumed 10 take an ellipllc shape); 

Ot. deflection iag ractor (dimensIonlessI: 
K bedding constant (dimens10nles,); 
W loed P"' unit ieng!i, of pipe (kNim); 
W, : load per unlt area (kPa); 
R mean radius 01 pIpa (m); 
0 • mean diamoll!r of p,pe Cm); 
/JO • deflection rollo (dinenllOlliesa); 
E • moduklo of etasllcitv of pope material O<Pa); 
I moment of inertia ol pipe wall per unit length 1m•lm); and 
E" • modulus of aoU reeclion (kPa). 

The deflection lag rector "Ot." is a result 01 soil compresston et the sloes of the pIp,e 
wherebv additional load mev be exerted on the pipe with time, A vakle of 1 .5 ror the 
denec:Uon log htclorwas originally propooed. Howewr. due to the lnhe~ 
conservatism ,n the foomula, it has more recently been sugges1ed lhal a value of 1.0 be 
used (Moser, 1990), Nole tha1 in de,,gn, Iha load Wis lakan as the full poam load over 
the PIP• which. In the case Of no varislion 01 unit weigh! with height abova the pipe. wiU 
bo equal to un~ w.ighl tmes the pipe diameter times Ille full height above p,pe. 
Acconlingly, the load per Uni! area 'W,", will be equol lo the overburden pressure above 
the pipe. Thus, In USl"ll this appmach, !he effecl ot archlnq In relievmg p,pe slAlss ts ~ 
not eddraased, nor considered. tt has been Pointed out by Moser (1990) !hat the lo"!l ?. 
cerm toad will never oxi:eed the pnsm Ioad. .;. 

~ 
The bedding constant "K" vartu with tho bedding angle. However. a value of 0.1 is £! 
often auumed in calculations !!Ince other parametars are much more ,agniftcanl. "\ 
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BHI-003.s.s 
ikvoo, Vol. 1 

-~ 

Golder 
Associates 

Subleet: 
Job No.: 
Ref: 

Stablttty Analvais ol Excavated Slooes 
943-1215 Madeby: SGH Date: 1/31/95 

Checked:Gl7;t.. Sheet: 1- of t/-2. 
Reviewed: 

CALCULATIONS: • Detennine the Input Parameters 

- Soll Characteristics and Propttrties 

There are three sell types to consider In the analysis: 

Soll Type 1: Structural FIii 
Use a moist density of 125 pcf. ~
Use a cohesion of O psf. 
Use a frlction angle ol 38 degr~es. ? 

Friction angle base.9 on laboratory tests of similar 
material for the N~n{)rag-Olf facility (see reference 2). 

Also, see Fill Specifications: Fill shall be compacted lo 95% 
of Modlffed Proctor, dry unlt weight =115-120 pcf. Using 
Figure 3 .7 from reference 5, and using a minimum relative 
density of 75%, e fricUon angle of 38 degrees is reasonable 
for this material. · 

SoV Type 2; L.oose to medium dense upper Eolian Deposit (SAND), 
HIiie gravel 

Use a moist density of 125 pcf "2=-
Use a cohesion of O psi. 
Use a friction angle of 38 degrees e::::· 
Friction angle based on laboratory tests of similar 
material for the Non-Drag-Off fadUty (see reference 2) .. 

Also, see boring logs for wells 699-·315-688 and 699--35-69B 
for soils Information. All material has N values greater than 
50. From chart, reference 6, take a minimum relative density 
of90"1., and from Figure 3.7 from reference S, a friction 
angle of 38 degrees Is reasonable for this material. 

,Zcf61-e,-,ce. No . 

'• 

Refe r ence , BHI , (l~j 5J, •Desi gn Anal ysis - Construction ot W- 296 Environmental Restoration 

"\ifd"d° Dispos al Facility• , prepared by Gol der Associates for BHI, BHI - OOJ55 , Rev .00, Vol 1 , June 19~5 
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Golder 
Associates 

Sub·ect 
Job No.: 
Ref: 

Stabill Analysis of Excavated Slopes 
943-1215 Made by: SGH Date: 

Checked: tl.f;r,;j._ Sheet .3 
Reviewed: 

1/31/95 

of 12 

CALCULATIONS: (cont.) ·• Determine the Input Parameters (cont.) 

Soll Type 3: Dense to very dense fine to coarse SAND. 
Use a moist density of 125 pcf 6::-
Use a cohesion of O psf 
Use a friction angle of 38 degrees . ~-

Friction angle based on laboratory tests of similar 
material for the Non-~rag--Off facility (see reference 2) 

Also, see boring logs for wells 699--35-688 and 699-35--69B 
for soils information. All mate.oat has N values greater than 
50 From chart, reference 6italie a minimum relative density 
of 90%, and from Figure 3 .. 7 from reference 5, a friction 
angle of 38 degrees Is reasonable for this material. 

• Seismic Accelerations/""' 

For dynamic analysis, se 0.12 s the horizontal acceleration. 
(see "Sideslope I.Iner SeIs tabirlly" analysis, part of this package) 

.. Groundwater (see reference 7) 

The uppermost aquifer in th'7tll,.,..,~ed ERDF area has a maximum 
elevation of approximate! 55 fl MS The maximum depth of 
ERDF excavation is approxm,a e y 8 ft MSL Therefore, groundwater is 
almost 200 ft below the ERDF and wlll not adversely effect the slope 
stability at the ERDF. 

• Run the analysis 

1he analysis was performed using XSTABL The output files and 
graphical representations of the critical failure surface and factor of 
safely are provided in this calculation .. In summary: 

Section A Minimum Factor of Safety: 

Section B Minimum Factor of Safety: 

Static= 
Dynamic= 

Static= 
Dynamic= 

22 
1.6 

12 
0.9 

: 
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XSTABL File: SECTASTA 1-21-95 10:09 
C 
~ 

BHI-00355 
Rev 00, Vol 1 

****************************************** 
* XSTABL * 
* * 
• Slope Stability Analysis • 
* using the * * Method of Slices * * * 
* co1yright (C) 1992 4 94 * 
* Interact ve Software Designs, Inc. * 
* Moscow, :ID 83843, U.S.A. * 
* * 
* All Rights R.eserved * 
* * 
* Ver. 5.007a 94 6 1319 * 
****************************************** 

~roblem Description : ERDF - DEFIN,ITIVE DESIGN 

......... _, _____ _ . __ , _____ . ____ ·•. -----·--·•·--
SEGMENT BOUNDARY COORDINATES 
---· .. ---·--·-•-·••·-----------------

6 SURFACE boundary segments 

segment x-left y-•left x-right y-:dght 
No. (ft} (ft) (ft) (ft) 

1 .0 656.4 · 118.B 660.0 
2 118.8 660.0 226.8 696.0 
3 226,8 696.0 262.8 706.0 
4 262,8 706,0 334.4 731.9 
5 334.4 731.9 363 .1 729.3 
6 363.l 729.3 486.9 '726,8 

2 SUBSURFACE boundary segments 

Segment x-.liu:t y-1,eft x-right. y-right 
No. {ft) (ft) (ft) (ft) 

l. 262.8 706.0 486,9 706.Q 
2 226-8 696.0 486,9 696.0 

ISOTROPIC Soil Parameters 

Soil Unit 
Below Seg1Dent 

3 
3 
2 
1 
1 
1 

Soil Unit 
Below Segment 

2 
3 

Soil 
Unit 

No, 

Cohesion 
Intercept: 

(psf} 

Pore PJ:·essure 
Parameter constant 

Water 
Surface 

No. 
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.000 
5J..J 21 of 42. 

0 
0 

1 
2 
3 

125,0 
125,0 
125.0 

.o 

.o 

.o 
.ooo 
.ooo 

.o 

.o 

.o 

~ 
A critical failure surface searching ~ethod, using a random 
technique for generating CIRCULAR surfaces has be·en specified. 

2000 trial sw:faces will be genezated _and analyzed. 

.. 
2 surfaces initiate from each ofl000 points equally spacefr 

along the g:i:ound surfaoe between x 111.0 ft 
and x = 300.0 ft 

Each surface tenninates between x c 

and ,x = 
335.0 ft 
4js.o ft 

Unless further· limitations were i:mposed, the minimum elevation 
at which a sw:·face extends. is y = 600. O ft 

* * * * * DEFAULT SEGMENT LENGTH SELECTED BY XSTABL * * * * * 

7, 0 ft line segments define each trial fai.lure surface_ 

ANGULAR RESTRICTIONS : 

The first segment of each failux·e surface will be inc.lined 
within the angular range defined by: 

-45. o degr·ees Lowex· angul.ax· l i:mi t : = 
Upper angular· lilll.it := (slope angle ·- 5.0) degrees 

Factors of safety have been calculated by the: 

* * * * * SIMPLIFIED BISHOP METHOD * * * * * 

The most c:r·itical circular faiiur·e surface 
is specified by 15 coordinate points 

Point x ·-surf 
No. (ft) 

1 245.78 
2 252.68 
3 259.54 

.1"~8,t, 
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y-surf 
(ft) 

701.27 
702.46 
703.81 
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PROJECT: ERDF BOREHOLE LOG BORIIG HO. 699- 35-889 

SHE£T ...Lor .. .L 

WCH-195 
Rev. 0 

BORING LOCATION NORTH 35399 GROUND ELEVATION: 713.9 FEET 
BORING DATEJ -'/21/9,. EAST -67.4118 

DRIWHG METHOD AND EQUIPMENT: KOlLOW STEM AUGER, B--57 
DRILLIIG CONTRACTORI 
DRILJ.ER: D. ROSSWAN 

SOIL PROflLE SAt.lPLES 
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~70 ---I-
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XSTABL File: HSSR 6 -22··07 12:52 

****************************************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

XSTABL 

Slope Stability Analysis 
using the 

Method of Slices 

Copyright (C} 1.992 - 2006 
Interactive Software Designs, Inc . 

Moscow, ID 83843, U.S .A. 

All Rights Reserved 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* Vez:. 5.208 96 - 1.477 * 
****************************************** 

Probl.em Description CELLS 7 AND 8- NORTH EXC. STAT REVISE:\:) 

SEGMENT BOUNDARY ~OORDINATBS 

WCH-195 
Rev. 0 

I 
! l 

i 
. ! 

3 SURFACE boundary segments 

Segment x-left y - left 
No .. (ft) (ft.} 

1 • 0 652.0 
2 150.0 646 . 0 
3 400 . 0 730 .. 0 

ISOTROPIC soil Parameters 

1 Soil unit(s) specified 

Soil 
un:tt 

No. 

1 

Unit Weight 
Moist Sat. 
(pcf) (pcf) 

125.0 125.0 

Cohesion 
Intercept 

(psf) 

.o 

x--right 
(ft) 

150 . 0 
400 . 0 
500.0 

Friction 
Angle 
(deg) 

38.00 

1 Water surface(s) have been specified 

Unit weight of water= 62 . 40 (pcf) 

y-:dght Soil. Unit 
(ft) Below Segment 

646. 0 1 
730. 0 1 
730.0 1 

Pore Pi:-essure 
Parameter Constant 

Ru (psf) 

. 000 .o 

Water 
Surface 

No .. 

D 

Water Surface No. l specified by 2 coordinate points 

Design Analysis Variance Report ERDF Cells 7-10 
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********************************** 
PHRBATIC SURFACE, 

********************************** 

Point 
No .. 

l 
2 

x-wate.z: 
(ft) 

.oo 
500 . 00 

y-water 
(ft) 

444 .. 00 
444.00 

WARNING - -· - - - ·- - - - - - - ·- ·· - -· - - -· ··· ·· - - - - - - - - - - ·· - - - - - - - - ·· -· - ·· - - - -· 
Water surface number 1 has been defined but is not 
used by any soil unit. The analysis will IGNORE 
water su:rface # 1. Please make sure that this 
assumption i.s consistent with you:z: subsurface model . 

A critical failure surface searching method, using a r ·andom 
technique fo:i::· gene:i::at.ing CIRCULAR surfaces has been specified . 

2000 trial surfaces will be generated and analyzed. 

2 Su:z:faces initiate from each ofl000 points equally spaced 
along the gr·ound surface between x =- . 0 ft 

and x = 275.0 ft 

Each surface terminates between 
and 

X = 
X = 

275.0 ft 
500 . 0 ft 

Unless further limitat.ions wer·e imposed, the minimum elevation 
at which a surface extends is y = .. O ft 

* * * * * DEFAULT SEGMENT LENGTH SELECTED BY XSTABL * * * * * 

8.0 ft line segments define each trial failure surface. 

ANGULAR RESTRICTIONS 

The first segment of each failure su:z:face will be inclined 
within the angula:r: range defined by : 

Lower angular limit .
Upper angular limit := 

-45 . 0 degrees 
(slope angle - 5 .. 0) degx:ees 

WCH-195 
Rev.a 
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Factors of safety have been calculated by the ; 

* * * * * SIMPLIFI ED BISHOP METHOD * * * * * 

The most crit i cal circulat failure surface 
is speci.fi.ed by 22 coordinate points 

Point x · surf y-surf 
No . {ft) (ft) 

1 221. 32 669 .. 96 
2 229 .. 11 671.78 
3 236 ,88 673 . 68 
4 244 . 64 675 . 65 
5 252,37 677.69 
6 260.08 679 . 81 
7 267 .. 78 682 . 00 
8 275.45 684 . 27 
9 283.10 686.60 

10 290 , 73 689 . 02 
11 298.33 693..50 
12 305.91 694 . 06 
13 313 .. 47 696.69 
14 32LOO 699.39 
15 328 . 50 702 . 17 
16 335 . 98 705 . 01 
1 7 343,43 707.93 
18 350 .. 85 710.92 
l.9 358.24 713 .. 98 
20 365.60 71 7.11 
21 372 . 93 720.31 
22 378 .. 23 722 . 68 

**** Simplified BISHOP FOS "' 2 .. 336 **** 

WCH-195 
Rev. 0 

The following is a summa:i::y of the TEN most critical surfaces 

Problem Descr·iption : CELLS 7 AND 

FOS Circle Center· 
(BISHOP) x-coord y-coord 

(ft) {ft) 

1. 2.336 35..47 1482 .. 95 
2. 2.340 113 .. 95 1155.66 
3. 2.341. 17 .18 1345 . 57 
4 . 2 .. 341 142 .. 32 988 .. 30 
5 . 2.343 180.64 914.51 
6 .. 2 . 343 51.70 1301..74 
7 . 2 .. 345 206 . 84 849 . 05 
8. 2.351 112 . 42 1185 . 23 
9 . 2.351 - 12 . 13 1580.63 

10 . 2 . 352 88.86 1087 . 60 

Design Analysis Variance Report ERDF Cells 7-10 
October 2007 

8-NORTH EXC. STAT REVISE 

Radius Initial Te:cminal Resisting 
x-coo.r'd x-coord Moment 

(ft) (ft) ( ft) (ft-lb) 

833.96 221.32 378 . 23 3.509E+07 
498 . 18 214 . 99 327 . 97 1.310E+07 
710 . 83 159 ,11 324 , 58 4,126E+07 
329 .44 207.83 284 . 95 4.161Et06 
246 ., 89 227 . 93 289 . 18 2 .. 075E+06 
658 . 65 177 .28 341.93 4 . 072E+07 
176 . 00 239.76 284 . 97 8 . 214E+05 
529 .. 61 200 . 67 357 . 34 3 . 517E+07 
947 .. 01 160.21 404 . 07 1 ,462E+OB 
443.85 160 . 76 295.98 2 .269ti07 
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XSTABL File: HSDR 6-·22-07 J.2:57 

****************************************** 
* X S T A B L * 
* * 
* Slope Stability Analysis * 
• using the * 
* Method of Slices * 
* * 
* Copyright (C) 1992 -· 2006 * 
* Interactive Softwai:e Designs, Inc . * 
* Moscow, ID 83843, U .. S .. A . • 
• * 
* All Rights Reserved * 
* * 
* Ver . 5.208 96 -· 1477 * 
****************************************** 

Problem Description CELLS 7 AND 8-NORTH EXC, DYNAM REVISED 

SEGMENT BOUNDARY COORDINATES 

3 SURFACE boundary segments 

WCH-195 
Rev. a 

Segment x - left y -left x- :dght y-:r:ight Soil Unit 
No . (ft) (ft) 

1 .o 652.0 
2 150 . 0 646.0 
3 400.0 730.0 

ISOTROPIC Soil Pai:ameters 

1 Soil unit(s) specified 

Soil 
Unit 

No . 

1 

Unit Weight 
Moist Sat . 
(pcf) (pcf) 

125.0 125.0 

Cohesion 
Intexcept 

{psf) 

. 0 

(ft) 

150.0 
400 . 0 
500.0 

Friction 
Angle 
(deg) 

38.00 

1 Water surface{s) have been specified 

Unit weight of water 62.40 (pcf) 

(ft) Below Segment 

646.0 1 
730 . 0 l 
730.0 1 

Pore Pressure 
Parameter Constant 

Ru (psf) 

.000 .o 

Water 
Surface 

No. 

0 

Water Surface No. 1 specified by 2 coordinate points 

Design Analysis Variance Report ERDF Cells 7-10 
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PHREATIC SURFACE, 
*****************************T**** 

Point 
No. 

2 

x-water 
(ft) 

.00 
500.00 

y-water 
(ft) 

444.00 
444.00 

WARNING--- ----- ----------------------- -----------------
Water surface number 1 has been defined but is not 
used by any soil unit. The analysis will. IGNORE 
water surface# 1. Please make sure that this 
assumption is consistent with your subsurface model. 

A horizontal earthquake loading coefficient 
of .120 has been assigned 

A vertical earthquake loading coefficient 
of .000 has been assigned 

A critical failure surface searching method, using a random 
technique for generating CIRCULAR. surfaces has been specified. 

2000 trial surfaces will be generated and anal.yzed. 

2 Surfaces initiate from eacn of1000 points equally spaced 
along the ground surface between x = .Oft 

and x = 275 . 0 ft 

Each surface terminates between 
and 

X = 
X == 

275.0 ft 
500.0 ft 

Unless further limitations were imposed, the minimum elevation 
at which a surface extends is y = .0 ft 

® 
-·---··- -· ····--··- ·--- -·- -- ·-------···· --- - ·-------·- ---- - . -·-···-- ·-·-- ·--- - ·- ---- ·--- --- ··- - ---···- . -- ··--- ·--- ---·-
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- 45.0 degrees 

WCH-195 
Rev.0 

Lower angular limit .
Upper angular limit-~ (slope angle - 5 . 0} degrees 

Factors of safety have been calculated by the : 

SIMPLIFIED BISHOP METHOD 

The most critical circular failu r e surface 
is specified by 22 coordinate points 

Point x--surf y - surf 
No .. (ft) (ft) 

1 221. . 32 669 . 96 
2 229.1.1 671 ... 78 
3 236.88 673 .. 68 
4 244 .64 675 .65 
5 252 . 37 677 . 69 
6 260.08 679.81. 
7 267 .78 682 . 00 
8 275 45 684.27 
9 283.10 686 . 60 

10 290 , 73 689 .. 02 
11 298 . 33 691. 50 
12 305.91 694.06 
13 31.3 .47 696 . 69 
14 321. 00 699 .. 39 
15 328 .50 702 . 17 
1.6 335 .. 98 705 .. 01 
17 343 43 707.93 
18 350 85 71.0 92 
1.9 358.24 713 . 98 
20 365 . 60 71.7 .1.1. 
21 372. 93 720 31. 
22 378.23 722 .68 

**** Simplified BI SHOP FOS = l..652 *io** 

The following is a summa:r:y of the TEN most critical surfaces 

Problem Desc:r-iption: CELLS 7 AND 8 -N0RTH EXC .. DYNAM REVIS 

FOS Cixcle Center 
{BISHOP) x --coord y-coord 

(ft) {ft) 

l. 1 .. 652 35.47 1482.95 
2 . 1.656 113 . 95 1155 . 66 

Design Analysis Variance Report ERDF Cells 7-10 
October 2007 

Radius Init i al Terminal Resisting 
x-coord x-coor d Moment 

(ft) (ft) {ft) (ft-lb) 

833 . 96 221...32 378.23 3.368E+07 
498 . 18 214 . 99 327 .97 Paefe•1ifJ'4]07 
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3. 
4 .. 
5 . 
6 . 
7 . 
8. 
9 ,, 

10 .. 

1.656 
1 . 656 
1 .658 
1.658 
l 659 
L663 
1.664 
1 665 

17 .18 
142 .. 32 
180.64 

51.70 
206 . 84 
-12 .13 
112 ,42 

88.86 

1345 . 57 
988 ., 30 
914.51 

1301. 74 
849 .05 

1580 .. 63 
1185.23 
1087 .. 60 

710 . 83 
329 . 44 
246.89 
658 . 65 
176 ,, 00 
947 . 01 
529 . 61 
443 .. 85 

159.11 
207.83 
227.93 
177.28 
239 .. 76 
160 .21 
200.67 
1.60 . 76 

* * * END OF FILE * * * 

Design Analysis Variance Report ERDF Cells 7-10 
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@ 
324 .. 58 3 . 961Et07 
284 .. 95 3.995Ei06 
289 . 18 1 . 992Et06 
341 . 93 3 . 910E+07 
284 .97 7 .887E+05 
404 . 07 1 . 404E+08 
357 .34 3 378Et07 
295.98 2 . 171E+07 
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APPENDIX E 

VENEER SLOPE STABILITY- 0060-SC-T-005 
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WCH-195 
Rev.O 

Weaver Boos Consultants, LLC 

Calculation Cover Sheet 

Project Title: ERDF Cells 7-10 

Area: 600 Area 

Discipline: Civil 

Subject: Veneer Slope Stability 

Computer Program: 

Computer Program Version: 

Job No. 

Cale. No. 

14655 

0060-SC-T-005 

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect 
conclusions or assumptions. Before applying this calculation to your work, this calculation must be throughly 
reviewed with appropriate and authorized Hanford Site personnel. Without this review, these personnel cannot 
assume responsibility for the use of these calculations. 

Committed Calculation X 

Rev. 

0 

Sheet Numbers 

Cover - 1 sheet 
Cale. - 3 sheets 

Total = 4 sheets 

Preliminary OSuperseded0 Voided • 
Checker Reviewer · 

Mark Sieracke Brian Horvath 

Summary of Revisions 
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Date 
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72 !>ART II I SWPUFIED METHOOS OF STABILITY ANALYSIS 

normal to lhc failure piano and thus oo I.he shear resistance is con,idered In 
all the derivation~ which follow, only the effective stress aoa!y~is will be 
presented The equations can also be applied to a total stress analysis by 
simply replacing the effective sttenalh parameters by the total strenath param
eter• 

T"he faC10J' of safety is defined as a .ratio of the i:eaisting force cine lo the 
shear strength of ,oil along the failure surface I.:> the driving force due to the 
weight of the sliding mass lbe resistins force a composed of two parts: one 
due to cob~ou and equal to i!a sec a and the other due to friction and equal 
to N l81l <7,, where fl is the offectivc force nol'Olal to the failure plane With a 
poce pressure ratio, , ., 

R • W [(I - ,,.) cos a - C, sin a] (6 I) 

Tbc ddvhlg force is always equal to the co.rnpoaeut of weight and seismic 
force parallel to the failure surface, 01 W siu a + C;t' cos a, regardless of 
whether seepage exists or not 'fh ercfore, the factor of safety, f , can be 
written as · 

F = ca sec a ·r W [ (I · rv) cos a - C, sin aJ tan ?, (
6 2

) 
W{sin a + c. cos a) 

Rtplaci.ng W by -;ad, where y is the unit weight of the sliding mass 

F "' (clyd) sec a +- ((1 - ,.) cos a - C, si11 a] ran 4> 
C... sin a + c. cos a -'\._ ,_., ____ ...... ____ --------"'..... (6 3) 

Equation 6 .3 Is applicable to an infinite slope possessing both cohesion 
and angle of Internal m.ctioa 'lbe factor of s.afety decreases with the ina-ease 
in d, so Ifie most critical plane is along the rock swfacc 

If there is no cohesion (c = 0), from E.q 6 3 

F _ [(I - r,J cos a - C, sin a} tan ¢ 
sin a + C, cos a (6 4) 

E.quation 6.4 shows that the factor of safety for a cohesionless material Is 
independcnl o( d . Therefore, every plane parallel ti> the slope is a ~ticlll 
plane and hn the same factor of ufety The Cailu~ will start from the :ilope 
suiface where die soil particles will roll down the slope If there is no seismic 
force , Eq 6 4 can be simplified to 

F = (I - r..) tan q, 
tan a 
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ACTION LEAKAGE RATE- 0060-SC-T-006 
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Computer Program: 
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Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect 
conclusions or assumptions. Before applying this calculation to your work, this calculation must be throughly 
reviewed with appropriate and authorized Hanford Site personnel. Without this review, these personnel cannot 
assume responsibility for the use of these calculations. 
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Calculation No. 0060-SC-T-005 

Made By _filL 
ChkdBy _m_ 

Date 
Date 

06/07/07 
8/01/07 

Subject Action Leaka~e Rate (ALR) Calculations 
Hanford ERDF Liner Design 

Objective: 

Methods: 

Given: 

To calculate the Action Leakage Rate (ALR) for the secondary leachate. collection system / leak detection 
system between the geomembrane liners at the Hanford ERDF. 

The USEPA defines the ALR as "[T]he maximum design flow rate that the leak detection system (LDS) 
can remove without the fluid head on the bottom liner exceeding 1 foot." (40 CFR 264.302, 1992). The 
ALR must consider uncertainties in the systerm design, construction, and operation; as well as decreases in 
the flow capacity of the system over time. USEPA published a guidance document in 1992 that addresses 
the calculation of site-specific ALRs for hazardous waste landfills. In addition, the long-tenn design flow 
capacity of the proposed geosynthetic drainage layer was also calculated. References are shown below: 

U.S. Environmental Protection Agency (1992). "Action Leakage Rates for Leak Detection Systems." 
Supplemental Background Document for the Final Double Liners and Leak Detection Systems 
Rule for Hazardous Waste Landfills, Waste Piles, and Surface Impoundments. 'U.S. EPA, 

. EPA 530-R-92-004. 

In 40 CFR 264.301, the following minimum standards for a leak detection system are presented: 

Minimum bottom slope = 
Minimum drainage layer conductivity = 
Minimum drainage layer thickness = 

Minimum drainage layer transmissivity = 

1% 
1.0E-02 cm/sec (for granular drainage layers) 

12 inches (for granular drainage layers) 

3.0E-05 m2/sec (for geosynthetic drainage layers) 

Calculations: In the 1992 guidance document, USEPA proposed the following equation to calculate the flow in the leak 
detection system: 

where: 

where: 

Q=k ·h -tana-B,vr (USEPA, 1992) 

Q = Flow rate in the leak detection system (drainage layer) 
k = Hydraulic conductivity of the drainage medium 
h = Head on the bottom liner 

a = Slope of the leak detection system 
B avg = Average width of flow in the leak detection system 

B =_E__ 
a--r sin a 

(USEPA, 1992) 

D = Drainage layer thickness 

For the proposed ERDF liner configuration, the following values are used: 

k = 5.00E-02 cm/sec= 
h = 12 inches= 

1.42£+02 ft/day (assumed based on previous values at the site) 
1.0 foot (assum; worst-case value) 

a= 
tan a= 
sin a= 

D= 

Bavg = 

1.5% 
0.0150 (based on slope of the bottom liner) 
0.0150 (based on slope of the bottom liner) 

12 inches= 1.0 foot (from proposed design) 

66.67 feet (from equation above) 
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· Subject Action Leakage Rate (ALR) Calculations 
Hanford ERDF Liner Design 

Incorporating the parameters into the equations above, the flow rate in the leak detection system (Q) is 
calculated as follows : 

Q = 1.42E+02 cubic feet per day 
Q = l.06E+o3 gallons per day 

In accordance with the USEPA Supplemental Background Document, a factor of safety is incorporated. In 
order to provide a more conservative ALR, the calculated flow is divided by the safety factor: 

FS = 2.0 (recommended by USEPA) 
Q = 530 gallons per day 

For purposes of calculating leakage rates through geomembranes, the USEPA Supplemental Background 
Document estimates a geomembrane defect (i.e., hole) frequency ?f one to two per acre. Assuming a 
defect frequency of one per acre, the flowrate calculated above may be converted directly from gallons/day 
to gallons/acre/day: 

Q = 530 gallons per acre per day (gpad) 

The required pumping capacity for the secondary sump can then be calculated by multiplying the ALR by 
the area draining to each sump in Cells 7-10: 

A= 
Q,,q = 
Q ,,q = 

8.63 acres (area of each lined cell) 

4,576 gallons per day 

3.2 gallons per minute (gpm) 

The pumping factor of safety is then calculated by dividing the leachate extraction pump capacity by the 
required pumping capacity that was calculated above: 

Qpump = 
FS= 

V:\PROJECTS\2186135 1\Change Notice I\Calculations\ l 00\actioo leakage rate 
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This data in conjunction with the previous EPA data show that 
over tha past 10 years, and especially in more recent years, 
facility owner• and operators have been building and operating 
liner systeu that work batter and better to minimize flow 
through the top liner. The major contribution• to this 
improvement have bean better installation practices and better 
CQA. 

3. ICUOlJ LIIAGI WI 

In the final rule, as in the May 29, 1987 proposal, the 
owner or operator or units subject to the leak detection system 
requirements auat propose and the Regional Administrator (or 
State Director in authorized states) must approve an action 
leakage rate. "Action leakage ~at.• i• defined in the final- rule 
as "th• maximum design flow rate that the leak detection system 
(LOS) can remove without the fluid head on the bottom liner 
exceeding l foot. The action leakage rate must include an 
adequate safety margin to allow for uncenainti•• in the design 
(e.g.

1 
slope, hydraulic conductivity, thickness of drainage 

mater al), construction, operation, and location of tha LDS, 
waste and leachate characteristios, likelihood and amount• of 
other .•oure•• of liquid• in the LDS, and proposed response 
action• <••CJ•, the ection leakage rate must consider decreases in 
the flow capacity of the system over time resulting from 
siltation and clogging, rib layover and creep of synthetic 
components of the system, over))urden preaaures, et~.). 11 In 
short, the "action leakage rate" ia the maximum design flow rate, 
with a safety factor, that the leak detection aystu can remove 
without 1:he head on the bottom liner exceeding one foot (called 
rapid and extremely large leak in the May 29, 1987 proposal). 
The objective is to minbiize the head or pressure on the bottom 
liner and thereby decx·ease tbe potential for ai9rat1on of 
hazardous constituents out of the unit should a leak in tha 
bottom liner, as well as the top liner, ocour. The proposal 
background document [Ref. 4) presented a numl:ler of mathematical 
models for making such a determination. All of these models are 
baaed on Darcy•• Law tor non-turbulent flow through saturated 
media. 

,.1 P1t1:naininq an ac\ion LtaJt•s• a,,, --
'l'he propoaal background document gives the following formula 

for flow originating through a hole in the liner, the aost likely 
leak scenario for a geOJDambrane liner (pages 2.s-12 and 2.10-10, 
Ref. 4)J . 

where Q • 

h• 
k• 

a a 

(Equation 1] 

flow rate in the leak detection system 
(drainage layer), 
head on the bottom liner, 
hydraulic conductivity of the drainage 
111adiu111, 
slope of the leak detection system, 
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B,vv • average width of th• flow in the leak 
detection system, pat-pendioular to the flow, 

AaaUJDming that the gradient of flow through the hole, at the 
hole, i• • in a and depth of flow at the hole fox· concentrated 
flow• the thiolcness of the drainage layer: 

e..., • D/ain a 

where D • leak detection system thickness. 

Than, witb D • 1 ft and sin a• 0.01, B.._ • 100 ft 
0.02, Bawt • SO ft 
0,03, B.._ • 33 ft. 

Using th••• values for B.--. and 3t;111ation 1 with h ~ D • 1 ft (h ~ 
D for small values of a), Qin gpad • 

-.. a..., (tt) 
k -

(CJII/HC) sin a 33 50 100 - .. _ 
.01 ---- --- 21,000 

1 .02 --- 21,000 ----
·.o3 21,000 ---- ---
.01 ---- ---- 2,100 

.1 .02 --- 2,100 ---
.03 2,100_ . --- ----- ·-
,01 ---- ---- :no 

.01 .02 ---- 210 ----
.03 210 ---- -----

Thus, using the minilllWII speoHioations ii\ today's rule: 11 slope, 
12 in thick drainage layer, and 1 X 10·1 cm/aec hydraulio 
conductivity for surface impoundmanta and 1 x 1o•z C111/sao 
hydr~ulio conductivity for landfill• and waste piles, and 
a• BU111ing that the head is 1 ft and the average width o~ ~low 
(B } 1• •• given al>ove, the results abov 11ax1Jawn flow rates of . 
a,fao gpad for • urfaca impoundllents an~ 210 CJP•d for landfill• 
and waste piles. Uain9 a • atety taotor of two, ••·su99eated·in 
the axuapla given in the proposed :rule prelltllble, yields about 
1,000 9Pa4 for •urfaoe i•poundmenta and 100 gpad tor landfills 
and waste pile••• the Agency recommended action leakage rate.a, 
tor units that are designed to tbe mlniawa specifications in 
today•• rule. A• luted in the rule and above, the aataty factor 
helps account for unoartaintie• in the design, construction, 
operation, and location of the drainage layer and potential 
decreases in fl~ over time as a result of overburden compressive 
forces and clo99incJ cau•ed by fines and biological and chemical 
actions in any leachate that •••P• through. Of course, all of 
the above mechanisms that could result in potential decreases in 
flow over time should also be considered when selecting the 
design, especially tba hydraulic_ conductivity of the drainage 
layer, and in construction. Because this calculation used the 
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minimum technical requirements and other design assumptions to 
maximize potential head on the bottom liner, and uses a safety 
factor, EPA believes that the units meeting the minimum technical 
requirements would not require action leakage rates below 100 
gpad for landfills and waste piles and 1,000 gpad for surface 
impoundments. 

Assuming the wetted area in th• drainage layer beneath a small 
hole leak baa approximately the llhape of a cone from aide·· view 
and a parabola from top view, the width of the paral:lola (B) is: 

~·'%' 
B • fJk 

~'" o( . . 
where x • plan distance downslope from hole (i.e., Bi• a 

function of the distance x from the hole, moat of Bis 
at the hole with on1y· a1ight increases downalop!}.: 

. . . . a.J~ 
Aas~ng x • o (i.e., looking at B under the hole, B • Ii ~ ) 
and aubstituting this value for B into Equation 1 modifia:f for a 
triangular cross-section of flow (i.e., Q • 1/2 k•h•tan o•B) and 
solving for Q yields: 

[Equation 2) 

where h • head on the bottom liner and h < thickness of 
drainage layer. 

Thia equation becomes the following if the condition is changed 
from "h < thickness of the drainage layer (D)" to "h ~ D" (which 
is important for geonet calculations): 

Q III k•D (2h - D) czciuation 3J. 

Solving Equation 3 using the •inimWll design specifications in the 
_final rule, Q • 

for .1 cm/sec: 2100 gpad 
,Ol cmfaecl 210 gpad 
geonet1 6800 wad. 

These nwnbera are the • ame as the results given above tor 
Equation l. 

Re•ult• V8iD9 & .3-D xo~el 

Tables 1-4 and Figure• 1-10 in Appendix B were developed ~rom a 
3-D model to show t.he relative affect• of various design 
parameters and aasWDptions on flow capacity, and to show the 
shapes of. the flow in the drainage layer tor various de• iqna and 
assumptions, including hole size and head. Appendix c gives 
ba'ckground infor111ation on the 3-D model. Th• tables show · tht.t 
slope, leith of :run, and hole aize have soma effect on flow rate 
(e.g., 41 ncrease in flow rate when slope is increased from 1\ 
to 21 [Tables 1, 3-5); 11 increase in flow rate at 11 slope when 
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APPENDIX G 

VADOSE ZONE PIPE CALCULATIONS- 0060-SC-C-001 
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06/25/07 

8/01 /07 

Subject Stainless Steel Pipe Static Load Calculations 
Hanford ERDF Vadose Zone Monitoring 

Objective: 

Methods: 

Given: 

To calculate the static loads on the stainless steel piping that will be used in the vadose zone monitoring 
system beneath Cells 7 and 8. These loads are then compared to the allowable stresses on the selected 

For earth loads on a buried steel pipe, the steel pipe is considered flexible and the design procedures for 
flexible pipe apply. For pipes placed in a trench above the water table, the earth loading applied to the 
pipe is calculated as a prism of soil with a width equal to the pipe diameter, and a height equal to th-depth 
of fill over the pipe. References are listed below: 

American Lifelines Alliance. (2001). "Guidelines for the Design of Buried Steel Pipe." 

The vadose zone monitoring system will consist of three (3) four-inch diameter non-perforated stainless 
steel pipelines trenched into the cell subgrade just beneath the admix liner. The piping must be designed 
to withstand the overlying loads, including those imposed by the final cover system. The unit weights and 
thicknesses of the various earth loading layers are summarized below and in the attached figure: 

Overburden Layer Thickness (ft) Unit Wt. (pct) Applied Load (pst) 
Final Cover 18 120 2,160 
Waste 93 140 13,020 

Operations Layer 3 130 390 
Drainage Layer( s) 2 130 260 

Admix Liner 3 140 420 

Pipe Trench Backfill 2 130 260 
TOTAL 16,510 

The pipes are assumed to be Schedule 40, and constructed of Grade 304 stainless steel. Typical pipe 
properties are shown below: 

Minimum yield strength ( a y) = 

Modulus of Elasticity= 
Ring buckling strain limits = 
Nominal pipe diameter = 
Wall thickness (t) = 
Pipe outer diameter= 

29,500 psi 

29,000 ksi 
5.0% of diameter 

4 inches 
0.237 inches 

4.5 inches 
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Subject Stainless Steel Pipe Static Load Calculations 
Hanford ERDF Vadose Zone Monitoring 

Calculations: Wall Crushing 
The factor of safety against wall crushing can be calculated by the following equation: 

where 

(T 

FS=--Y
u applitd 

(American Lifelines Alliance, 2001) 

FS = Factor of safety against wall crushing 

<, y = Minimum yield strength of pipe materials 

<7appli,d = Applied load= 16,510 psf= 

FS = 2S7 

29,500 psi 

115 psi 

Through-Wall Bending 
Buried steel pipe will tend to ovalize under the effects ofloading. The modified Iowa deflection formula 
is used to estimate the pipe ovality under the applied loads: 

where 

Ay LKP 

D El +0 061£' R3 . 
(American Lifelines Alliance, 2001) 

Ay = Vertical deflection of pipe, inches 
D = Outer diameter of pipe = 4.5 inches 
L = Deflection lag factor = 
K = Bedding constant = 
P = Applied pipe load = 
E = Pipe modulus of elasticity = 
I = Pipe wall moment of inertia ' 

R = Pipe radius = 

1.5 (assumed) 
0.1 (assumed) 
115 psi ( calculated above) 

2.90E+07 psi 

l.109E-03 in.4/in. (I= t
3/ 12) 

2 inches 
E' = Modulus of soil reaction = 3,000 psi (assume well-compacted coarse bedding) 

Ay = 0.018 inches 

The through-wall bending stress is then calculated using the following equation: 

(American Lifelines Alliance, 2001) 

where uh.., = Through-wall bending stress, psi 

24,990 psi 

FS = 1.2 
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Ring Buckling 

Date 
Date 

06/25/07 
8/01/07 

If loads are excessive, the pipe may buckle. 
following equation: 

P = 32R B'E'(EI) , II' Dl 

where 

Subject Stainless Steel Pipe Static Load Calculations 
Hanford ERDF Vadose Zone Monitoring 

The critical buckling press.ure is calculated using the 

(American Lifelines Alliance, 2001) 

P c = Critical buckling pressure, psi 

R w = Water buoyancy factor= 1 (assumed when pipe is above water table) 

B' = Empirical coefficient of elastic support 

(American Lifelines Alliance, 2001) 

where C = Depth of soil cover above pipe = 121 ft= 1,452 inches 

B' = 1.000 

p c = 5,822 pSi 

FS=~ 
(7'applled 

FS = S0.8 

Conclusions: The selected pipes are suitable for the proposed application. Note that the above calculations are 
conservative, since a prism load was used. Since the vadose zone monitoring pipes are to be installed in a 
trench, soil arching is expected to occur, thus lessening the earth loads on the buried pipe. The use of the 
modified arching load, which is a composite of the prism load and the Marston load, results in a calculated 
soil pressure that is less than halfofthe prism load. 
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Guidelines for the Design or Buried Steel Pipe 

4.2 Ovality and Stress 

4-2,1 Ovality 

A bu1ied pipe tends to ovalize under the effects of earth and Jive loads, as illustiated in Figure 
4 .2-1 The modified Iowa deflection formula may be used to calculate the pipe ovality under 
earth and live loads: 

where: 

6y 

D 

D = pipe outside diameter, inches 

,1y = veitical deflection of pipe, inches 

D1 deflection lag facto1 (~I 0-1-5) 

K bedding constant ( ~O . I) 

P pressure on pipe due to soil load Pv plus Jive load Pp, psi 

R '= pipe tadius, inches 

(El),q = equivalent pipe wall stiffuess per inch of pipe length, in Jib 

E modulus of soil 1eaction, psi 

(4 -2) 

The pipe wall stiffuess, (EI),q, is the sum of the stiffness of the bare pipe, lining (subsc1ipt 1) and 
coating (subscript C) . 

whe1e: 

I 
,1 
12 

t = wall thickness of pipe, lining, 01 coating 

(4-3) 

The modulus of soil reaction E' is a measu1e of the stiffuess of the embedment material 
swrounding the pipe-E' is actually a hybtid modulus, being the product of the modulus of the 
passive resistance ofthc soil and the radius of the pipe- Values of E' vary from close to ze~ for 
dumped, loose, fine-grained soil to .3000 psi fo1 highly compacted, coaise-grained soil . Recent 
studies show that the confined compression modulus can be used in place ofE' 

4.2.2 Through-Wall Bending 

Undex the effect of eaxth and surface loads, the through-wall bending stress in the butied pipe, 
distributed as shown in Figure 4 2--2, is estimated according to (4--4): 
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Guidelines for the Design of Burled Steel Pipe 

where: 

a'b,,, through-wall bending stress 

Lly/D = pipe ovality 

D = outside diameter of pipe 

= pipe wall thickness 

E = modulus of elasticity of pipe 

4 2.3 Crushing of Side Walls 

(4-4) 

The burial depth should be sufficient that the pressure P on the pipe due to the earth and sutface 
load is less than that causing the cmshing of the side wall (see Figure 4.2-3) 

Fm bwied pressure--stee1 piping and pipelines, with Dlt typical1y smaller than 100, and a yield 
stress large1 than 30,000 psi, crushing of the sidewall is quite unlikely. 

4 .2.4 Ring Buckling 

If the soil and surface loads are excessive, the pipe cross-section could buckle as shown in Figure 
42-4 . 

Appendix A evaluates 1ing buckling, which depends on limiting the total ve1tical p1essure load 
on pipe to: 

_I ,;;~ B' E' (El)eq 
FSV°'..: w D3 

where: 

FS = factor of safety 

2.5 for (CID)> 2 

= 3 0 fo1 (CID)< 2 

C = depth of sciil cover abo've pipe 

D diamete1· of pipe 

Rw = water buoyancy factor= 1- 0.33{hw/C), O<hw<C 

hw = height of watei sUiface above top of pipe 

B' ""' empiiical coefficient of elastic support (dimensionless) 

B' as given AWWA Manual 11, Steel Pipe-A Guide for Design and Installation: 
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Guidelines for lhe Design of Buried Steel Pipe 

B'=----~ 
(--006S.£) 

1+4e D 

In steel pipelines, buckling typically occurs when the ovality reaches about 20%. Other 
constrnction and code requirements typically limit the amount of permissible cross section 
ovality for new steel pipelines to much smallet values (e .g., 3% in API RP-1102) . 

4.2 5 Fatigue 

(4-6) 

Where bu1ied pipe is subject to la1ge cyclic surface loads, as in the case of pipe crossing under 
iaihoad tiacks or highways, Federal, state_or local regulations usually specify a minimum bmial 
depth . These typically va.ty from 1 to 6 feet, depending on the type ofCJossing, the type of 
excavation (rock or normal excavation), the pipe diameter, and the consequence of failure 
[ASME B31.4, ASME B31 .8, 49 CFRPatt 192 and Pa.It 195, API RP- 1102]. For example, API 
RP-1102 Steel Pipeline C10ssing Railroads and Highways, Sixth edition, April 1993, specifies a 
minimum depth of cover of 6 feet under railroad tiacks and 4 feet under highway surfaces .. 

If the pipe is bmied with less than two feet of covei; the continual flexing of the pipe may cause 
a breakup of the mad surface_ If the pipe is mortar line 01 coated, the deflection limit due to the 
cyclic live load should be limited to an amplitude of 1 %. 

4.3 Example 

A standard, 24-inch diamete1 carbon steel pipe with flexible lining and coating and wall 
thickness t = 0 .375-inch (moment ofine1tiaJ= 1943 in4

), crosses beneath a road . The maximum 
design su1face load is P, = 10,000 pounds . The pipe is buried 3 feet (36 inches) unde1ground, 
above the water table, in soil with a total unit weight of I 00 lb/ft' with a modulus of soil 1eaction 
E' of 500 psi . Determine the snesses in the pipe fot the case of zero internal pressure . 

The soil pressu1e on the pipe is: 

P = 100~3 ft(_!__E._) = 2 . .1 si 
• ft3 144 psf p 

The pressure on the pipe due to a 10,000 pound surface load directly over the pipe ( d = 0) is: 

p _ 3(10000lb) _
3 7 

. 

p - 211"(36 ini[1+(36oinJr5 - . psi 

With an impact factor ofl 15, the total live load is 1.15(3 7) = 4 3 psi . 

Therefore, the total applied pn:sswe on the pipe is: 

P = 2 1 psi + 4 .3 psi= 6.4 psi 

The moment of ine,tia of the pipe wall per inch of circumfeience is the moment of inertia of a 
snip 3/8-inch wide and 1 inch long. 
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Stainless Steel Product Fabrication - HCrossCompany com 
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Stainless Steel Product Fabrication - HCrossCompany com 
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Weaver Boos Consultants, LLC 

Calculation Cover Sheet 

Project Title: ERDF Cells 7-10 

Area: 600 Area 

Discipline: Civil 

Subject: Cable Tension Calculations 

Computer Program: 

Computer Program Version: 

Job No. 

Cale. No. 

14655 

0060-SC-C-002 

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect 
conclusions or ass1,1mptions. Before applying this calculation to your work, this calculation must be throughly 
reviewed with appropriate and authorized Hanford Site personnel. Without this review, these personnel cannot 
assume responsibility for the use of these calculations. 

Committed Calculation X Preliminary OsupersededO Voided • 
Rev. Sheet Numbers Originator Checker Reviewer Approval Date 

Cover - 1 sheet 

-111/J !·~fit- rL~~~ Cale. - 3 sheets 

!~!:ff ... /J. t/tJ,-0 Figures - 1 sheet 
Att. 1 - 4 sheets Mark Sieracke 
Total= 9 sheets 
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Weaver Boos Consultants, LLC 
Sheet! ofJ 

File No. 2186-351-11 
Calculation No. 0060-SC-C-002 

MadeBy _filL 
Chkd By ----1IL 

Date 
Date 

06/20/07 
8/01/07 

Subject• Cable Tension Calculations 
Hanford ERDF Vadose Zone Monitoring 

Objective: To calculate the tension applied to the cable as the monitoring device is pulled through the vadose zone 
monitoring system. The calculated tension is then compared to the allowable load on the selected cable. 

Methods: The tension in the cable is calculated using the cable pulling equations. These equations estimate the tension in 
straight pipe and pipe bends based on the weight of the cable. bend angle, and coefficient of friction. 
References are listed below: 

American Polywater (undated). "Estimating Tension When Pulling Cable into Conduit." Technical Talk 
newsletter, Volume 1. 

Giancoli, Douglas C. (1989). Physics for Scientists and Engineers with Modern Physics - Volume 1 . 

Given: 

Prentice Hall, Inc., Englewood Cliffs, New Jersey. 502 pp. 

The cable system will be pulled through the four-inch diameter non-perforated stainless steel pipelines 
trenched into the cell subgrade just beneath the admix liner. The cable must be designed to withstand 
loads from its own weight, the weight of the instrument, and the frictional forces generated as it passes 
through the pipeline. A schematic of the cable system is shown below: 

Cable End A 

-33011 

Instrument 

22.S'Bend A 

-95011 

Cable End B 

-33011 

22.S'Bend B 

The cable is assumed to consist of grade 316 stainless steel wire rope (7x19). Typical properties of the 
wire rope are shown below: 

Wire rope diameter= 
Working load limit= 
Cable weight = 
Coefficient of friction (µ) = 

0.25 inches 
1, 160 lbs ( see attached) 
0.11 lbs/ft (see attached) 

1.0 (conservative, based on 0.7 for steel-on-steel from attached) 

Calculations: For purposes of this calculation,· it is assumed that the instrument is being pulled up toward Cable End A, 
and that Cable End B provides no additional resistance. To provide a conservative analysis, gravitational 
effects on the section of cable between Cab_le End B and Bend B are ignored (i.e., the weight of this cable 
section is assumed to contribute to the overall cable tension. In addition, an instrument weight of 50 
pounds is assumed. This value is assumed to be conservative since a solid two-inch diameter, two-foot 
long rod made of lead would weigh only 31 pounds. 
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Weaver Boos Consultants, LLC 
File No. 2186-351-1 l 

Calculation No. 0060-SC-C-002 

Made By ____fil::L 
ChkdBy __lIL 

Date 06/20/07 Subject Cable Tension Calculations 

Date 8/01/07 Hanford ERDF Vadose Zone Monitoring 

For cable that is pulled through straight sections of conduit, the cable tension is calculated using the 
following equation: 

r •• , = r,. + LWµ (American Polywater, undated) 

where T out = Tension out of cable segment (pounds) 

T;. = Tension into cable segment (pounds) 

L = Length of cable segment (feet) 
W = Unit weight of cable (pounds per foot) 
µ = Coefficient of friction ( unitless) 

For cable that is pulled through a bend, the cable tension is calculated using the following equation: 

r •. , = T,.e" 9 
(American Polywater, undated) 

where T our = Tension out of cable segment (pounds) 

T,. = Tension into cable segment (pounds) 

µ = Coefficient of friction (unitless) 
(} = Bend angle (radians) 

Beginning at Cable End B, the tension in each segment of cable is calculated as follows : 

Strajght Section from Cable End B to Bend B 

T in = 0 pounds (Cable End B assumed to provide no additional resistance) 

L = 330 feet (see diagram above) 
W = 0.11 pounds/foot (from above) 
µ = 1.0 (from above) 

T out = 36.3 pounds 

T,. = 36.3 pounds (from previous segment) 

µ = 1.0 (from above) 
(} = 22.5 degrees= 0.393 radians 

T out = 53.8 pounds 

Straight Section from Bend B to Bend A 

T ;. = 53.8 pounds (from previous segment) 

L = 950 feet (see diagram above) 
W = 0.11 pounds/foot (from above) 
µ = 1.0 (from above) 

T 0ut = 158.3 pounds 
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Calculation No. 0060-SC-C-002 

Made By __filL 
Chkd By ____1IL 

Date 06/20/07 Subject Cable Tension Calculations 

Date 8/01 /07 Hanford ERDF Vadose Zone Monitoring 

T;n = . 158.3 pounds (from previous segment) 
µ = 1.0 (from above) 
0 = 22.5 degrees = 0.393 radians 

T ""' = 234.4 pounds 

Straight Section from Bend A to Cable End A 

T,. = 234.4 pounds (from previous segment) 
L = 330 feet (see diagram above) 
W = 0.11 pounds/foot (from above) 
µ = 1.0 (from above) 

T ""' = 270. 7 pounds 

Instrument Contribution 

T,n = 
Instrument weight = 

Tout = 

270.7 pounds (from previous segment) 

50 pounds (assumed) 

320.7 pounds 

The factor of safety (FS) is then calculated by using the following equation: 

FS= WLL 
T_ 

where T"""' = Maximum cable tension= 320.7 pounds (calculated above) 
WLL = Working load limit of selected cable' 1,160 pounds (from above) 

FS = 3.62 

V:IPROJECTS\21861351 \Change Notice I \Calculations\! 00\cable calc 

Design Analysis Variance Report ERDF Cells 7-10 
October 2007 

Page 176 of 345 

G-17 

I 
·1 
I 



00 
(') CD 
0 S!!. 
c,tO 
CD ::::, 
... )> 
N::::, 

8~ 
-...J~ 

G) 
I ...... 

CX) 

cii" 

< 
0) 
:::!. 
0) 
::::, 
(') 
CD 
;;o 
CD 

"O 
0 
;::i.. 
m 
;;o 
0 
"Tl 

0 
~ 
(/) 

-...J 
I ...... 

0 

8" 22.5-DEG ELBOW 
(R = 3D) 

4" PIPE 

INSTRUMENT 

----1.-- 4"x8" ECCENTRIC 
REDUCER 

- -- SCALE: 1 " "' 1' 

U.S. DEPARTMENT OF ENERGY · 
DO£ RICIUHD Of'EIWDIS omcE 

RMR C0RRID0R CUJSllRE CONTJW:T 

ElMRONMOOll RESTilAAllOII DtSPOSAI. FICUTY 
PIPE CROSS SECllOH 

VAOOSI: ZONE PIPE IINl DETAIL 
1101 A tG. 110( CtWlllliCI" NO. ClrOD ALDW,l 

,~ llt:-1COH1511.-14'55 - -
fllQ( «...:NO. 1/JY. IIQ, 

N/A D 

~ 
;;o 0 
CD 'f < ...... 
• CD 
0 0, 



316 STAINLESS SlEEL 

• ,~"l!'i 
~r. 

WIRE ROPE 1 X 19 
304 STAINLESS STEEl • -
316 STAINLESS STEEL 

• 

Design Analysis Variance Report ERDF Cells 7-10 
October 2007 

WCH-195 
Rev. O 

Page 178 of 345 

G-19 



"------=--====-: 

ESTIMATING TENSION WHEN 
PULLING CABLE INTO CONDUIT 

The Problem 

When you calOJtate cable pulling tensions, what 
friction coefficient should you use? User responses 
vary . . some answer "0.5" others "0.4," or 
"O 35• . Who's righm Whet coefficient of friction 
provides the best tension estimates and correlaVon 
for field planning and optimal cable system design? 

The Basics 

ro answer ll'IIS question, we need to understand 
more about •coefficient of friction.• What exactly is 
a "coefficient of frictio1)" (COF) Can we find friction 
coefficients In 11n appropriate reference book? 

Let's start with a simple physics dass example . 
a wooden block (say, 5 kgs in weight) on a 
horizontal steel plate. Say it takes 2 kgs force (19 6 
N) to pull (drag) the block acrass the plate. The 
coefficient of friction (wood on steel) Is defined as 
the ratio of thfs "dragging force" (2 kgs) to the 
normal force (wei(tit of 5 kg). In this case, the 
friction coefficient would be 4 Note that the COF is 
a dlmenslonress number 

Experience tell& us that if we replace the wooden 
block with a 5 kg rubber block, It wm take a greater 
force to drag Iha rubber block (say, 6 kgs force). 
The measured coefficient of friction (rubber/steel) 
would be 1 2. What's lmpor1ant to note from these 
examples Is that there Is no single coefficient of 
friction . The frfr;tJon c:oafficiant varias with the 
rubbing surfaces 

Cable/Conduit 

Replace the block with cable and the plate with 
conduit, and we have cable pulling . . with a few 
oompllcatlons. Neither Iha cable nor the conduit Is 
Oat. There may be more than one cable,-whlch can 
result In complex rubbing surfaces Pulls are not 
straight, and forces other than gravitational weight 
occur at conduit bends Finally, our Polywater® 
Pulling Lubricants change and lower the friction 
coefficient 
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Even with these differences, the friction coefficient 
in cable pulling continues to depend on cable Jacket 
type, conduit type and lubricant type. "Generar• 
coefficients don't mean much The most accurate 
tension estimates come from friction coefficients 
spednc lo the cable, conduit and puning lubricant 

Pulllng Equations 

Tension estimation in cable puVing is calculated 
using the cable pulling equations. The equations 
apply the physics from our simple example to the 
unique character of cable pulling. This includes the 
non-gravitational forces In conduit bends 

Looking at a simplified form of ll'le equations will 
darify: 

Straight Conduit Tout = Tin + L Wµ 

Conduit Bend T ou1 " T;n ~ 

Where: 
T ou1 " l'enslon Out 
T,n " Tension tn 
L = Length of Straight Run 
W = Weight of Cable (per length) 
µ = Coefficient of Friction 
8 = Angle of Band 
e = Natural Log Base 

Note the significant effect on tension that small 
changes in µ (friction coefficient) can cause, 
especially In conduit bends where this friction 
coefficient Is In the exponent lnacx:urate friction 
coefficients lead to poor correlation of tension 
calculations with actual tensions. Unfortunately, 11 le 
In mutti-bend pulls, where the tension and sidewall 
pressure are of most concern, that the use of an 
Inaccurate coefficient of friction produces ihe 
greatest error 

Where can you find or how can you determine 
meaningful friction coefficients·? 

EPRI Study Helpful 

The Electric Power Research lnstttuta (EPRI) is a 
utility funded research group in the United States 
The EPRI study, "Maximum Safe Pulilng Lengths for 
Solid Dielectric Insulated Cables," provides insight. 
and some surprises, on lubricated cable friction and 
its measurement. 
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The EPRI research showed that lubricated 
coefficient of frlclion changes with varying nonnal 
force (the force pushing the cable against the 
conduit wall). The EPRI report defines two 
different friction coefficients, one at "high sidewall 
bearing pressure" {High SBP) (going around 
bends} and the other at 'low sidewall bearing 
pressure• (low SBP) (straight pulls) Surprisingly, 
the High SBP friction coefficient is usually rower 
1han the Low SBP friction coefficient often lower 
by a factor of more than 2. 

The EPRI report goes on to recommend that the 
High SBP friction coefficient be used in 
calrulalions when normal force on the cable is 
over 220 Kg/M (150 lbs/ft), and that otherwise the 
Low SBP coefficient of friction be used . 

Polywater Research Clarifying 

American Polywater studies confirm the variance 
in friction coefficient with nonnal pressure We 
have determined that the fricilon at low rormal 
bearing force is a measure of hydrodynamic 
friction, which Is roughly proportional to lubricant 
viscosity (Internal gel strength of the lubricant) 

In contraol to the EPRI work, however, our 
research Indicates the conversion In friction to the 
High SBP type occurs continuously and at bearing 
pressures much less than 220 Kg/M (150 lbs/ft) 

Pulllng Tests 

One test Illustrating this "variable' f1iction 
.--.oeffident involves pulling cabla 1hrough mullipla, 
consecutive 90" duct bends (a helix} The 
lncomi~ cable tension end total degrees of bend 
can both be varied. From the pulllng force 
(measured with a load cell) required to move the 
cable.. we can calculate a coefficient of friction 
using the puning equations we studied eariler. 

Toe graph below shows measured friction 
coefficients plotted against the tenslon on the cable 
as It enlel!l the condu~ helix. For this graph, the 
conduit was high density polyethlene with 540" of 
bend The cable had a polyethylene Jacket. 

I --•-"Polywator"J -0-"Polywar• r" F j 
; ........ ---

C ~ 1'1 
~00'""-- -

1. =====~ 
II:.;+-----
• 
8 

10 ts 20 
Incoming Tension 

To explain the graph, first you must know that 
Polywater® J and Polyweter® F are two of 
American Polywater's high-performance cable 
pulling lubricants (" J' Is usually used for electrlcal 
cable and •p for fiber optic ciible) They are 
simnar chemically, except lhat "J' is a gel lubricant 
(higher viscosity) and •p Is a liquid 
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Where the lines converge on the above graph, and 
the slope levels, the low bearing pressure frlctlO'n A-rrl\tV.."-tN-r \ 
has disappeared and the cable and lubricant are in ( ? • .; c\ ) 
a high bearing pressure mode. By calculating the :> 
sidewall-bearing pressures (defined es tension out 
of lhe bend divided by bend radius) et the point of 
convergence, we find that the change from Low 
SBP friction to High SBP friction Is complete at 6 
Kg/M bearing pressure 

Because power cable's stiffness and resulting 
•spring" tend to Increase conduit contact pressure, 
power cable pulling ends up In the "high bearing 
pressure" mode most of the time. Field-measured 
tensions tend to support this condusion 

On the other hand, lighter, flexible cables (fiber 
optic, etc ) often demonstrate both types of friction 
during puling . This Is one reason why a lower 
viscosity, liquid lubrlcant like Polywater® F is best 
for the lnstaUatlon of this type of cable 

Pull-Planner"" 2000 Has Friction Data Base 

We've se11n that coefficient of friction varies with 
cable Jacket and oonduil type, and that It Is 
necessary to use accurate coefficients to calculate 
meaningful puning tensions 

American Polywater's laboratory has developed 
extensive friction data for different cable Jacket and 
oondult types, et appropriate bearing pressures 
This data Is in an internal data base In our Pull
P1anner™ 2000 for Windows™ Software 

lhe Pul~Planner™ 2000 provides a convenient way 
lo calculate cable . pulling tensions on a PC It 
enables 'what Ir scenarios with cable, conduit, pull 
length, COF, incoming tension, and more. 
Lubricant quantilies can be calrulated, and 
calculations can be saved or printed out The I\JII 
version of the planner runs In metric or engllsh 
units . 

Pull•Planner™ 2000 Preview 

A preview of the Pull-PlannerTM 2000 Is available. 
Use the Internet to go to www :Fwlywater com to 
preview or order the Pull-Planner M 2000. 

OUr web site (www potywater corn) also has 
copies of other technical studies of Interest In cable 
installatlon Visit and leave us your a-mall to stay 
up-Iodate 

Feel free to call or write us If you have questions or 
would like to discuss friction measurement or 
tension calculation . If you wish to view a 12-mlnute 
video on 'Cable Installation Engineering,• please 
call and ask for our Custo-mer Service Department. 

&mo.rTcer, 

~ 
Phone: 1-{651}430-227D 
E-Mail: tkadilor@poly,vate, com 

PO. Box 53 
Stillwater.MN 55082 

USA 

Fax: 1-{651)-430-3634 
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APPENDIX H 

CREST PAD BUILDING FOUNDATION - 0060-SC-5-001 
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D 801 North Second St , Suite 202 • St Louis, MO 63102 • (314) 621-8140 

By lfAt& Fi,.? rE,e. Date t./lz/0? Subject WA;,Nwc,.n,~u:,v.u- llA&c4M 
Ckrl By &,efQ:ru~~li&(..Oate 2.• i.1• •. , £"&2EC&£~T~ /iu-¥MTdJN 

.J/iJ.AI a LeA:4 s 

lfAs 1c W1_.u..t1 5',d.££4) V = 'if S~,,t1I, 

WtAltJ IJ1#crtPN~tT'f Fttc·T1J/4> /(J -= 0, 8S

_Lt1,1 l'~tt.TA-/lle.£ f. '.Ac:nM-1 I = I. IS 

k'zf;"' (I+- J<i Jl~J<s) z 

1(,-::;0. 4-3 w,+~£ 

* 1 /',..;_ " C'-tt.,&sr £ L:v. : 75 r:;, o 
rT --:-,"TtJ£ ELEV. .... -- 7/>..t) 

I 5' 

WCH-195 
Rev.0 

0 

SheeL.L. of _ _ 

FIie No _ _ _ _ _ 

{FJ~. Cr·/1 A sc;; 7) 

(!;ft., r;-,4 / AS~£. 7) 

( i;,1... G.-1 / _,f.$·c;.e 7 J 

=c>,&7 

l;, = 3{_;5)/4 ==.;1...7.5' 

Li;, g~, .s'-""c 

rJ~ ;J/or1:: 41::,:<. • t/se ;;2 ff -= L,, r,yt_ Kz. t ~ 

Kz -a:c Fo/1- ' Ji. : LJ>0/2UI).: z 
JG = 0, 01 F~ fl. :a. /4t, e: ~°/4 / ·= / 

I<~ =.;O •r- ( C), 43 ~ o, ~*(} (J~)) 2 == /, OJ 
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01335 Dublin Rd~ Suite 105C • Columbus, OH 43215 • (614) 487-8347 0 
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---- ------------------- ------

TN TE,f./f/,4C. h~ssr,ote· Co£FFJ e /1;#7 r;c/JI ~ .L D,I 3 lPtG,~~Mc£? 
""/ Cr,;,.,d,,,,,e.4 a.~ Jr-r·J:A-c. n,-,e. r 

£x.r1,.~,./A£ AtES.s-uAE Coo=F. w / (: ~,r.u~~-.,, @µ _:; r FA-C r&1d lf~-~/tJ~ ,+;._ ?) 
(4,7(J) 0 fo<>FAPIH-&) 

CL,.(lw £,s.-i:..W.4-L-<- t4~) Satt~/A/Q, c.Su12.FAC E , I 
2 
3 
4 
5 
~ 
/£ 

,;z_ E 
8/=. 
4-t.. 

GCpf 
().40 

- · O. G~ 
-- 0,37 
··- tJ.~, 
·-0. 46 
-o.1s·--

o. &I 
-I, 07 
-j,51 
-o.4.S 

VEL~t21n" lb.cs>""Utie flz <ht.... q h 

q:--=o, oo;i.s-c:, Ke Kc.t:. ~ v2. .r (lh/Fr'l) 

i~:O,C0:25"CI (o, '3G>XJ. o3X0,8sX8'5)z (J,15) 

= /a. 0 /JSF 

Cf f, = !~-0 ;J>·,= 
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( 6 5,/Z.,;l . .A, I /J-.5Ct: . 7) 

A = l5''(eD) +- /o'(o.gJ') ==- fo"2,s FTz. 
. /_ON(!:, 

zqz~ .. 
Q551e 
/, 14 ;'c. 

0, 5tpK 

4,1'Tk 

~-i,J = / (J~?°r [(0,4 -+-0. I '1)7 ( 3C>Z,_S--(fi,';1q')-{().2S'n,1»(~)=-z. ()/ 
1- /C:, /sF [({),:;9 --o .. 18')1 {q f,s .5'F-;)( Y,;uo) ~ C,. /u 
+-/&/:sr{[O.&J+CJ./g)J C2tft?,8_s.cr 'i. 1/t'do(} = ,Z 74 
~-J(p/_,F-I0,43-0J&)J{q /.5 SF,x '/too<J} = 0. 3{}6 .t 
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C-6.-V-:;iurn 

-=--- Port 

WCH-195 
Rev. a 

1--- ------------------------1-----·-·--------------1 Job Tille Crest Pad Bldg Rd 

By IIIHF Dll'20-Feb-07 Old WN 

ti,111 wasnlngton Closure Hanford Filo Crest Pad Bldg AW.std j001•tTmo 21 -Mar-2007 08:14 

Job Information 
EnglnNr Approved 

.. N_a_m_a_: _____ .,..M"'HceF----1----,Wl-/.,-,..,-,-----,1---------f 

1--------------------+-------·-
Date: 20-Feb-07 ---------------------·-·-

( Structure Type ! SPACE FRAME ! 
.---...,.,.,-----r--.,.,.~--------,,----,., 
I Nunber of Nodes I 23 Highest Node 23 I 
I Number of !:laments I 40 Highest Beam 41 I 

Number of Ba.sic Load Casea I BI 
Number of COrnblnatlon Load cases I 111 

Included In this printout arr, date for. I All ! The Whole struc:ture -·---7 
' Included In this crintcut ate rr,su/ts for IOBd cssss: 

Typa L/C Name 

-----------1-----,---------··--Frlmary 3 SEISMIC (EQ X) 

Primary 4 SEISMIC (EQ Z) ----'---1-------1-----'--'----------f 
Primary 1 DEAD LOAD (OL) 

- Primary .• 2 ROOF LIVE LOAD (LL) 

t--=:-Prl.,...mary~~ .. -.:_-_-_-_-_s==_-=_-=_-=_~1=_:--LA~-=-:rc~=RAL_...,.~-~-:WJ~-N:o:(\"Jl;=:.:,..>_-:_-:_-_-:_·~·~:= 
Prlmary 9 RVRS\MNO 

Combination 8 OL + .75 (W1.) + .76 (LL) 

Comblna~on 7 DEAD LOAD+ ROOF LIVE LOAD 
Combination 8 DL + W. 

1-,,---,------,t--- -:-=---l-c----"---------- - -l 
Combination 10 --• ·o __ L_+_o_.7~(E~QX)~---------• 
ComblneOOn 11 DL-+ 0.7 (EO Z) 
Combination 12 1.063 (DL) -+ o. 7 (EQ X) 

Combina~on 13 1.063 (DL) + 0.7 [EQ ZJ 
Combination 14 1.0474(DL)-+ 0.52S(EQ X) + .75 (U.) 

Comblnalon 15 1.0474(0L)-+ 0.625(EQ Z) + .75 (LL) 
Comblnaflon 16 DL + .76 (IM.)+ .76 (LI.) 

ComblnaUon 17 CL+ RVRS WINO 

'--------------------------------------------~ Pllnl ri,,,otl)olll: 21J03/2007 10:21 STAAD.Pro for Windows Release 2006 
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~ --n• --co~~ 

--= sottw .. lcanMd to w .. ...,.r Boos ConsLlta:ntl 
··-· 

Joo TIiie Crest Pad Bldg 

-- · 
CIIOre Washington Closure Hanford 

Nodes 
·-Nada X y z 

(fl) (ft) (ft) 

1 1.000 0.000 0.000 
2 1.000 15.000 0.000 

3 10.000 16.000 0.000 

4 19.000 1!1.000 0.000 

5 19.000 0.000 0.000 

6 1,000 0 .000 9.000 

7 1.000 15.000 9.000 
8 10.000 16.000 9.000 ~-

19.000 15.000 • 9.000 9 - -·-
10 19.000 0.000 9.000 

11 1.000 0.000 -16.000 

12 1.000 15.000 -16.000 

13 10.000 16.000 -16.000 

14 19.000 1!1.000 -16.000 

15 19,000 0.000 -16.000 

16 1,000 7.1500 -18.000 

17 1.000 7.500 0.000 

18 1.000 7.500 9.000 ----. ·-· 9.ooo· 19 19.000 7.500 

20 19.000 7.500 0.000 

21 19.000 7.600 -18.000 

22 1.000 11.~ -16.000 --- ··-
23 1.000 11.250 0.000 

Beams 
Beam Noda A NodeB Length Property J:I 

(II) degrees) -· 1 1 17 7.500 3 0 
2 2 3 9.055 3 0 

- · 
3 3 .. 9.055 3 0 ~--- 7 .500 3 0 4 4 20 

6 6 18 7 ,500 3 0 

6 7 8 9.055 3 0 -
7 8 9 9.055 3 0 

t-· ·-· ---- ··---
8 9 19 7.i500 3 0 

~ ·- -- ··--11 16 7.500 3 0 

10 12 13 9.055 3 0 

11 13 14 9.055 3 0 

12 14 21 7.500 3 0 

13 7 1 17.493 2 0 
-· ---

14 2 6 17.•93 2 0 -·· ·-
15 9 5 17.-493 2 0 ···-16 4 10 17.493 2 0 

lot>No 

2186-351 

Pat 

----Rf/ 

8Y MHF 

r•INo 2 

eni~Feb-07 

/Rw 

Cl>dWN 

WCH-195 
Rev. 0 

Filo Crest Pad Bldg AW.std jClololri= 21-Mar-2007 09:14 

! 
i 

l 
i 
! 

Plfnt Timo/DOCI: 21/03n00110'.l1 ST MO. Pro for Windows Release 2008 PM1Run2of113 

Design Analysis Variance Report ERDF Cells 7-10 

! 
I 

Page 194 of 3-45 ! 
' 

October 2007 H-13 



__ ., 
R<l -~ JobNo 

2186-351 
CO#II .... T.Una --

I ShNINo 
3 r~ 

WCH-195 
Rev. 0 

9-.,. named lo-Boos Cc,lautanio 
Part 

---
Job litte Ctest Pad Bldg Roi 

By MHF 0""20-Fel>-07 OldVWJ 

CUIHII Washington Closure Hanford Alo Crest Psd Bldg AW.std IOo!o/Tlme 21-Mar-2007 09:14 

Beams Cont ... 
Beam Node A NodaB Length Propa,ty JI 

(ft) degrees) 

17 3 14 18.386 2 0 
18 13 4 18.385 2 0 
19 13 2 18.385 2 0 
20 3 12 18.385 2 0 
21 12 2 18.000 1 0 
22 2 7 9.000 1 0 

23 4 9 9.000 1 0 
24 4 14 18.000 1 0 
25 3 8 9.000 1 0 - · 
26 3 13 18.000 1 0 
27 16 22 3.750 3 0 
28 17 23 3.780 3 0 
30 18 7 7.500 3 0 --- ·--
31 17 18 9.000 1 0 - ·· 32 10 10 7.600 3 0 
33 18 19 18.000 1 0 - · 34 20 6 7.500 3 0 - ·- ------
36 20 19 9.000 1 0 
36 21 15 7.500 3 0 ---· 37 20 21 18.000 1 0 
38 21 18 18.000 1 0 .. _ 
39 22 12 3.750 3 0 - · --
40 23 2 3.150 3 0 
41 23 22 18.000 1 0 ---··- --- ., .. ____ 

Section Proeerties 
Prop Section Alva IWY i.. J Materllll 

(lrr2) (In') On'! (In•) 

1 8ZS2.5X048 0.679 0.991 8.562 0.000 STE:EL ·---
2 Cir 0.50 0.186 0.003 0.003 0.006 STEEL ···- -
3 W8X10 2.960 2.100 30.800 0.035 STEEL -·-

·-

/>,;nm,,_ 2W312CQ7 10:21 STAAD Pro for \Mndows Release 2008 PmlRUtl30l11J 

' 
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~ .... ~ ---SClt<l .. llcoNedto\Mla--0>,,n.jtants 

Job Tdlo Crest Pad Bldg 

01111. Washington Closure Hanford 

.Job No 

2186-351 

Part 

Roi 

WCH-195 
Rev.a 

----·-·-------------! 
8Y MHF Oal'20-Fab-07 Clld WW 

Fie Crest Pad Bldg AW.Sid j!lNITw 2H,1ar-2007 09:14 

--------------------··--------------------~ 
! 

j 

~ 
" 11 

CREST PAD BUILDING WIRE FRAME 

1 

i' !: 
~ 
~ 

1 

b 
i 

. ! 
·t 
"'"' ., 

6 

Pmt11mo0olr. 211031'2C071C,.21 STAAO Pro for Wndows Release 2006 
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WCH-195 
Rev. 0 

............. Job No Sheet No 

-----""-'-" -- 2186-351 5 
coaf~T".aaTa 

Sc--::::.::111~ taw.av.r Boas Cansul •nts Part 1-_Jol>-Ti-,l!e-C_res...ct .... P_a_d_Bl_d_g ________ _________ --ii'=R-rt ___________________ _ 

•1 MHF 001"20.Feb-07 

Chnt wasr,r,gton c1os11e Hanford FVo Crest Pad Bldg AW.std Oo1t/Tlmo 21-Mar-.2007 .09:14 

·--·--------- ------------- - ------------ ---- ----- ---~ 

CREST PAD BUILDING RENDERING 

Materials 
Mart Name E V Dell81ty .. 

(klp~n2) (ldplln') (1rK) 

. 1 STEEL 29E 3 0.300 0.000 3.$1E-8 

2 STAINLESSSTEEL 28E 3 0.300 0.000 5.SE-8 
3 ALUMINUM 10E 3 0.330 0.000 ·1.111!!-0 

4 CONCRETE 3.15E 3 0.170 0.000 3.06E-6 

STAAD Pro for 1Mndows Release 2006 
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r - •• • •• 

~ w.Av.a 

Joi) NI> 

-co_-::::-~ 2186-351 
-=-z== 

SO!t,,n llconsod IO WOMr Booe COnlullnl'I Patt 

Job 1;tto Crest Pad Bldg Rot 

By MHF 
-

ISnHINO 
6 

Dll'20--Feb-07 

IRw 

WCH-195 
Rev.a 

---

0u1wN 
Cient Wa$hlngton Closure Hanforo F<la Crest Pad Bldg AW.$ld lllldoflimw 21-Mar-2007 09: 14 

SUQQOrts -- --· Node X y z rX rY rZ 
(kipnn) (kip/In) (klplin) (lclp11/deg) (klp1t/deg) (kipll/deg) 

1 Fixed Fixed Fixed F"JXed Fixed -.. 
5 Fhed Fixed Fixed - . 

·-· 
6 F"ixed Fixed FIICed Fixed Fixed . 
10 Fixed Fixad Fixed - - . 

,---
11 Fixed F&Xed Fixed Fixed Fixed . 
15 Fixed F"cced Fixed . . . -

Releases 
There Is no dat. of this type 

Basic Load Cases 
Number Name 

----3 SEISMIC (EQ X) ·--
4 SEISMIC (EQ Z) ·-·-
1 DEAD LOAD (DL) 

2 ROOF LNE LOAD (LL) 

5 LATERAL IMND (IM.) - ·- ·-
9 RVRSW1ND --

Combination Load Cases 
···-Comb.. . Combination L/C Name Primary Primary UC Name 

6 EL+ .75 (\NL) -t .75 (l.l)·--·- 1 DEAD LOAD (DL) ~--
5 LATERAL WIND (WI.) 

2 ROOF LIVE LOAD (lL) -----•-•· 7 OEAO LOAD~ ROOF LNE LOAD 1 DEAD LOAD (DL) 
- .r, _ 

2 ROOF LIVE LOAD (LL) -
8 DL+WI.. 1 DEAD LOAD (DI.) 

5 LATERAL WINO (WI.) 

10 DL + 0.7 (EQX) 1 DEAD LOAD (DL) 

3 SEISL11C (EQ X) 

1t DL + 0.7 (EQ Z) 1 · DEAD LOAD (DL} -- 4 SEISMIC (EQ Z) 

12 1.063 (DL) + 0.7 (EQ X) 1 DEAD LOAD (DL) 
·--

3 SEISMIC (EQ X) 

13 1.063 (DL) + 0.7 (EQ 2) 1 DEAD LOAD {OL) 

4 S881.AIC (EQ Z) 

14 1.0474(DL) + 0.525(EQ X) + .75 (ll) 1 DEAD LOAD (OL) ·-
3 SEISMIC (EQ X) 
2 ROOF LIVE LOAD (LL) 

... 
Pm! Tule/DN: 21/D3'2aJ710:21 ST AAD .Pro for Windows Release 2006 
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.. , __ 

Factor 

1.00 
0.75 --· 0.75 

>-·-
1.00 ·-1.00 
1.00 
1.00 
1.00 ·-0.70 
1.00 
0.70 
1.06 

0.70 
1.06 
0.70 
1.05 .. 
0.52 
0.75 

. PrintRun601113 
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~ -~--
c:o.......--
' - a.::; 
s~c. ac.enced to WNMr eoos Conslltanb 

Job TIie Crest Pad Bldg 

Cftnl Washington Qlosure Hanford 

Combination Load Cases Cont ... 
Comb. Combination IJC N•me Primary 

1e 1.0474(DL) + 0.525(EQ Z) + .75 (LL) 1 - 4 

2 
16 DL + .75 ('M.) + .75 (LL) 1 . 

9 
2 

17 DL + RVRS WIND 1 
9 

Wind Load Definition : Type 3 t lrminstty I Height I 
(psi) (ft) 

•• NIA _ I NIA I 

Wind Load Definition : Type 4 
lnbtnslty I 

(psi) 
Height I 

(II) 

NIA I NIA I 

Wind Load Definition : "'[vpe 5 

Intensity I Height.~ 
(psi) (fl) 
NIA I N/A-

Wind Load Definition : T~pe 6 
Intensity I 

(psi) 
Height I 

(ft) 

I NIA I NIA I 

Jcl>No 

2186-351 

~ ... _ 
RII 

ey MHF 

1-•No 7 

0"'°20-Feb--07 

,R~ 

CMWM 

WCH-195 
Rev. 0 

·-

ra. Crest Pad Bldg AW.std 1oatammo 21-Mar-2007 09:14 

Primary UC Name Factor 

DEAD LOAD (Ol) 1.05 
SEISIAIC (EQ Z) 0.62 
ROOF LIVE LOAD (LL) 0.75 
DEAD LOAD (DL) 1.00 
RVRSWINO 0.75 
ROOF LIVE LOAD (LL) 0.75 --· ·-·-DEAD LOAD (DL) 1.00 ---RVRSWINO 1.00 ·-

STAAD.Pro for 'Mndows Release 2006 Prln1Rlln7of113 
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R<J w&AV.~ ·-.ooe - · 
.cow.-i1'LTAWS'l9 

--=-Scitt-n lk:lnsad to Waawr Bool"Comultants 

JobTllle Crest Pad Bldg 

ciii7,i-· .... 
Washington Closure Hanford 

Beam Loads : 1 DEAD LOAD {DL} 
Beam Type Dlrec:tlon Fa Da fb 

(ft) .. 
2 UNI IIJ!lft GY -250.000 0.000 -
3 UNI lbf/ft GY -250.000 0.000 -
6 UNI lbf/ft GY •110.000 0.000 ---· -· 7 UNI lbfllt GY -110.000 0.000 -

10 UNI tbf/11 GY --180.000 0.000 . 
-

11 UNI lbflft GY -180.000 0.000 . 

Selfweight : _t DEAD LOAD (DL} 
lrec:llon factor j 

y 1.000 I 

Beam Loads : 2 ROOF LIVE LOAD (LL} 
Beam Type Direction Fa Da Fb 

-- (ft) 
2 l»II lbf/tl GY -250.000 0.000 --
3 UNI lbflft GY -250.000 0.000 -
6 UNI Jbfllt GY ·110.000 0.000 . 
7 UNI lbflft GY -110,000 0.000 -
10 UNI lbfnt GY -180,000 0.000 . 
11 UNI lbflll 

-7;y--
·180.000 o.oo,o . 

Wind Loading: 5 LATERAL WIND (WL} 
DlrKtlon Type Factor 

X 1 1.000 
[ 1 1.000 - · 

Wind Loading : 9 RVRS WIND 
Direction Type Factor 

X 1 1.000 

I 1 1.000 

Job No 

2186-351 

·- ·-· Part 

,.., 
By MHF 

St-MtNo 

8 

o.~O-Feb-07 

WCH-195 
Rev.O 

rw 
.. .-.:,_ 

Cl\dWW 

Filo Crest Pad Bldg AW.std jDalO/Tlme 21-Mar-2007 09:14 

Db Ecc.. 
(!\) 

9.000 -
9.000 -
9.000 . 
9.000 -
9.000 -··-9.000 -

Db Ecc. 

(ft) 

9.000 . 
9 .000 . 
9.000 . 
9 .000 . 
9 .000 . 
9.000 . 

ST/I.AD.Pro lor'Mndcws Release 2006 Pm!Rtu18al113 
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~---~ - -co.......,_,._ 
·--=--s-.. llconsed ID W.,,ver Booo c.nwn.1111 

lob- Crest Pad Bldg 

OM! \11/ashlngton Closure Hanford 

Reaction Summary 
Horizontal 

Node l/C FX 
(kip) --MaiFX 1 7:DEADLOAO 0.545 

Min FX 6 8:DL+WL -2.483 . 
Max FY 5 16:0L+ .75Ci/'I -1.467 
MlnFY 1 9:RVRSWIND -1.165 - -MaxFZ 10 17:0L+RVRS -U20 
MlnFZ 1 17:DL+RVRS •0.901 -MaxMX 6 7:DEADLOAD -0.180 
MlnMX 6 9:RVRSWIND -1 .513 
MaxMY 11 7:DEAOLOAO -0.253 -Min MY 1 16:DL + .75 (W --0.-400 
MaxMZ 1 3:SEISMIC (EC -0.000 
MinMZ 1 3:SEISMIC (EC -0.000 

Reactions 
Horlmntal Venlcal 

NO<le UC FX FY 
(kip) (kip) 

1 3:SEISMIC (EC •0.000 0.001 
4:SEISMIC (EC -0.000 0.001 
1:DEADLOAD 0.264 1.868 
2:ROOFUVEI 0.280 2.213 -- 5:LATERAL WI -2.236 -0.800 - t:l:RVRS"v\llNO -1.165 ·-o.831 
e:OL + .75 Mt -1 .202 2.928 
7:DEAOLOAO 0.545 4.081 
8:Dl.+WL -1 .1172 1.068 
10:DL + 0.7 (EC 0.264 1.869 - - 11 ;0L + 0.7 (E< 0.264 1.869 

12:1.063 (DI.) • 0.281 1.988 

13:1.063 (OL) • 0.281 1.986 
14:1.047•(DL) 0.487 3.617 

15:1.0474(Dl) 0.487 3.617 
16:DL + .75 (W -0.400 2.906 
17:0L+RVRS -0.901 1.037 

5 3:SEISMIC (EC 0.000 0.001 
4:SEISMIC (EC 0.000 0.001 
1:DeAOLOAD -0.262" 1.&-49 
2:ROOF LIVE l -o:rn 2.198 
5:LATEAAL WI -0.353 0.906 
9:RVRSWIND -1 .331 0.922 
6:DL+.75('1-A. -0.734 4.178 - · 7:DEADLOAD -0.539 4 .047 

-· 

--

Vertlcal Horl%ontal 
FY FZ 

(kip) (kip) . 

4.081 -0.089 
-0.065 -0.013 
4.188 -0.034 

-0.831 -0.166 
1.447 0.214 
1.037 -0.215 
1.746 0.100 

-0.811 -0.067 . 
2.964 --0.001 
2.905 --0.210 
0.001 -0.051 
0.001 -0.051 

Horizontal 
FZ MX 

(kip) (kip"ln) 

-0.051 -0.004 
--0.051 •0.004 
-0.050 0.018 
-0.049 0.0~ 
-0.163 -2.911 
-0.1B5 -2.970 
,0.208 -2.167 
•0.099 0.029 
-0.212 -2.895 
--0.085 0.013 
-0.085 0.013 
-0.089 0.014 
-0.089 0.014 
-0.118 0.025 
-0.116 0.025 
-0.210 -2.201 -·--
-0.215 -2.954 

-0.051 0.000 
--0.051 0.000 

-0.049 0.000 

--0.049 0.000 
0.088 0.000 
0,069 0.000 

--0,036 0.000 
-0.098 0.000 

JobNo ,-No 2186-351 9 

Pa'l 

ftlf 

By MHF Dll".IO-Feb-07 

I Re, 

WCH-195 
Rev. a 

··-
·-

--·-ClldVWV 

11i. Crest Pad Bldg AW.std I Oolt/Tllne 21 -Mar-2007 09:14 

Uoment 
MX MY MZ 

(ldp·Jn) {kip1n) (klpin) 
0.029 -0.012 0.000 

-3.008 -0.007 0.000 
0.000 0.000 0.000 

-2.970 -0.003 0.000 
0.000 0.000 0.000 . 

-2.954 --0.009 0.000 
o.oao -0.009 0.000 

--30137 -0.005 0.000 
-0.022 0.004 . 0.000 

-2.201 -D.013 0.000 
--0.004 0.000 0.000 . 
-0.004 0.000 0.000 

Mcment 
MY MZ 

(klp1n) (kipln) 
0.000 D.000 
0.000 0.000 

-0.008 0.000 
--0.006 0.000 
-0.001 0.000 ---0.003 0.000 
-0.011 0.000 
-0.012 ·o.ooo 
-0.007 0.000 .. 
-0.006 0.000 
--0.006 0.000 
-o.ooe 0.000 
.o.ooe 0.000 
-0.011 0.000 
-0.011 0.000 

____ .. 

-0.013 0.000 
-0.009 _o.ooo 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

0.000 0.000 
0.000 0.000 
0.000 0.000 
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~ ---~--
--loWNvwBaosc.,,is~llnb 

.,.or;.. c,est Pad Bldg 

Cltlnt washington CIOS\1'8 Hanford 

Reactions Cont ... 
Horizontal Vertlcal 

Node
0 

UC FX FY 
(kip) (kip) 

11:Dl+wt -0.1114 2.754 
10:Dl + 0.7 (El -0.261 1.849 
11 :0L + 0.7 {El -0.261 1.849 
12:1.063 (DL) • -0.278 1.966 ---
13:1.063 (DL) • -0.278 1.968 
14:1.0474(0l) -0,482 3.585 
15;1.0474{Dl) -0.482 3.585 
16:0L + .75 (W -U67 4.188 
17:0L+RVRS -1 .592 2.770 

6 3:SEISMIC (EC 0.000 --0.001 
4:SEJSMIC (EC 0.000 --0.001 
1:0EADLOAD -0.078 0.725 --· 2:ROOF LIVE I •0.082 1.021 
5:LATERAL WI -2.405 -0.790 
9:RVRS \NINO -1.513 --0.811 ·- ll:OL+ .76(Y'A. -1.943 0.898 
7:0EADLOAO -0.160 1.7-4e ---
8:0L+\NI.. -2.483 --0.065 

,_. 10:0l + 0.7 (El -0.078 0 .726 
t1 :0L + 0.7 {El -0.078 o.ns - -
12:1.063 {DL) • -0.083 0.770 
13:1.063 (DI.)< -0.083 0.770 
14:1 .0474{DL) -0.143 1.525 
15:1.0474(01.J -0.143 1.626 

- ·· 16:0l + .75 (W -1.274 0.883 
17:0l+RVRS -1.691 -0.086 -· 10 3:SEISMIC (EC 0.000 -0.000 
4:SEISMIC (EC 0.000 --0.000 ' --- 1:DEADLOAD 0.076 0.723 
2:ROOF LIVE I 0.080 1.0115 
5:LATERAL 'M -0.824 0.894 
9:RVRS Wlt,,O -1.498 0.72-4 
6:0L+.75(WL -0.482 2.007 
7:DEAOLOAO 0.156 1.74D --8:0l+Wl -0.748 1.418 
10:0l + 0.7 (E< 0.078 0.723 
11 :0L+0.7(EC 0.076 0.723 
12:1.063 (DL) i 0.081 0.769 

13:1.063 (DL) i 0.081 0.769 

14: 1,0'474(0L) 0.139 1.520 
15:1.0474(0l) 0.139 1.620 

16:DL+ .75(\f-j • --0.986 2.028 

17:DL+RVRS -1.420 1.447 

11 3:SEISMIC (EC 0.000 ,0.000 

Hori;iontal 
FZ MX 

(kip) (ldp1n) 

0.017 0.000 
-0.084 0.000 
-0.084 0.000 
-0.088 0.000 
-0.088 0.000 
-0.116 0.000 
-0.1115 0.000 
-0.034 0.000 
0,020 0.000 ., 
0.051 -0.006 
0.051 -0.006 
0.051 0.065 
0.049 0.015 

-0.Qe.4 -3.074 
·--

-0.067 -3.137 
0.040 -2.229 
0.100 o.oeo 

·--
-0.013 -3.008 
0.087 0.060 
0.087 0.060 
0.090 0.064 
0.090 0.064 
0.117 0-075 
0.117 0.076 
0.036 -2 .276 

-0.016 -3.072 
0.05t 0.000 -
0.051 0.000 
0.050 0.000 
0.040 0.000 
0.182 0.000 
0.1&4 0.000 
0.207 0.000 
0.098 0.000 
0211 0.000 
0.085 0.000 
0.085 0.000 
0.089 0.000 
0.089 0.000 
0.116 0.000 

O.t16 C.000 . 
0.209 0.000 
0.21-4 0.000 
0.000 0.003 

Jobi«> 

2186-351 

Plfl 

Rwl 

8Y MHF 

Shoolllo 

10 

°"'iO-Fel>-07 

,-
Old'WW 

WCH-195 
Rev. a 

--·--
R• Crest Pad Bldg AW.std 10.- 21-Mat-2007 09:14 

Moment . 
MY MZ 

(klpln) {kipln) 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 ----0.000 0.000 

0.000 0.000 
0.000 0.000 ··-0.000 0.000 
0.000 · 0.000 

-0.004 0.000 
-0.005 0.000 
-0.003 0.000 
-0.00S 0.000 
-0.010 0.000 
-0.009 0.000 

-0.007 0.000 
-0.004 0.000 
-0.004 0.000 
-0.005 0.000 
-0.005 0.000 
-0.008 0.000 
-0.008 0.000 
-0.012 0.000 
-0.009 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 ,_ ___ 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000· 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
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~ ---a ... ~ 
·--==---•lioensad lo _Boos c ........... 

Job TIU• Crest Pad Bldg 

ClleOI Washington Closure Hanford 

ReactionJ!. Cont. .. 
Horb!ontal Vertical HorlzonU!t 

Node UC FX FY FZ 
(kip) (kip} (kip) 

4:SEISMIC (EC 0.000 -0.000 0.000 

1:DEAOLOAD -0.124 1.323 -0.001 ·--
2:ROOFLJVEt -0.129 1.641 0 .000 

5:LATERAL W1 -0.152 -0.309 -0.028 - g;R\IRSWIND -0.158 -0.317 -0.027 
6:DL + .75 (WI. -0.334 2.322 -0.020 

7:DEAOLOAD -0.253 2.984 -0.001 -
8:0L+WI. -0.276 1.013 -0.027 

10:DL + 0.7 (El -0.124 1.323 -0.001 

11 :Dl + 0.7 (El -0.124 1.323 -0.001 
12: 1.063 (DL) • -0.132 1.408 -0.001 

13:1.063 (DL} • -0.132 1.406 -0.001 ··-
14:1.0474(0L) -0.227 2.611; -0.001 --· -15:1.0474(DL) -0.227 2.616 -0.001 ·-16:0L + . 75 (W -0.339 2.316 -0.021 

17:0L+RVRS -0.262 1.006 -0.028 

15 3:SEISMIC (EC -0.000 -0.000 0.000 -· -·· 
4:SEISMIC (EC -0.000 -0.000 0.000 

- ·· -· 
1:0EADLOAD 0.123 1-314 -0.001 - - 2:ROOFLIVEl 0,128 1.631 0.000 --· 5:LA TERAL WI -0.161- 0.300 0.025 ·- -
8:RVRSWIND -0.157 0.314 0.026 1------- ··-···· 
6:Dl + .75 ~ 0.106 2.762 0.018 ---.. ~-- . 
7:0EADLOAD 0.251 2.~ -0.001 
8:DL+Wl. -0 .028 u11..i 0.024 

10:DL + 0.1 (B 0.123 {314 -0.001 
11:Dl + 0.7 (El 0.123 1.:314 -0.001 

12:1.063 (DL) • 0.131 1.397 -0.001 -- 13:1.!X!:3 (DL) • ' 0.131 1.397 -0.001 
1-4:1.0474(DL) 0.225 2.599 -0.001 
11l:1.047-4(DL) 0.225 2.5118 -0.001 

i--
16:DL + .75 (W 0.102 2.n2 0.018 
17:DL+RVRS -0.033 1.527 0.02~ 

Jat>Ho 

2186,-351 
~ ·--·--·-· 

Part 

Ref 

BJ MHF 

rhefiNo 11 

-
0•-io.Feb--07 

rw 

Chd\NVV 

WCH-195 
Rev. O 

-·--
FIio Crest Pad Bldg AW.S1d 10.1ommo 21-Mar-2007 09:14 

- Moment - ·-·~-..... ,. , ___ 
MX MY MZ 

(klpln) (klp1n) (klp1n) 

0.003 0.000 0 .000 
-0.0-40 0.002 0.000 

0.018 0.002 0.000 
-1.904 -0.002 0 .000 
-1..850 -0.001 0.000 
-1.454 0.002 0 .000 
-0.022 0.004 0.000 
•1.1144 -0.000 0.000 ···---0.038 0.002 0.000 
-0.038 0.002 0.000 
-0.040 0.002 0.000 
-0.040 0.002 0.000 
-0.027 0 .003 0.000 
•0.027 0.003 0.000 
-1 .489 0.002 0.000 
•1 .990 0.000 0.000 
0.000 0 .000 0.000 
0.000 0.000 0.000 
0.000 0 .000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 ·-0.000 0.000 a.coo 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0 .000 ··-· 
0.000 0.000 0 .000 
0.000 0.000 0.000 

. 0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
.. 
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Rel ·--=- Job No 

2186-351 ----· ™ 
_, ___ 

Scftit"ate DclnMd lo 'Wei'IU Boos Con.sutanta 
Port ,. _____ 

lob ro1e Crest Pad Bldg Rd 

a., MHF 

I Sheet No 
12 

0"'"20-Fel>-07 

I Rev 

WCH-195 
Rev. a 

·-···--

.. ___ 
0,d WIii 

Client Washington Closure Hanford RI Crest Pad Bldg AW.std l°"le/Tlme 21-Mar-2007 09:14 

Reaction Enveloee 
Horizontal Vert1e11r Horizontal Moment ... 

Node Env FX FY FZ MX MY MZ 
(kip) (kip) (kip) (lclp1n) (klp"kl) (klp1n) 

1 +ve o.~s 4.081 0.000 0.029 0.000 0.000 

1 +ve . Load: 7 Load: 7 . toad: 7 Load: 3 -
1 •119 -2.236 -0.831 •0.215 -2.970 -0.013 0.000 

1 -ve Load: 5 Load; 9. L.Cad: 17 Load: 9 Load: 18 . - -
5 +VII 0.000 4.188 0.069 0 .000 0.000 0.000 

5 +ve Load:3 Load: 16 Load: 9 . . . 
-e -ve -1.592 0.000 -0.115 0.000 0.000 0.000 

5 -ve load; 17 . Load: 1-4 . . . 
6 +ve 0.000 1.748 0.117 0.080 0.000 0.000 

8 +ve load: 3 Loed: 7 Load: 1-4 load: 7 Load: 3 - ·-6 -ve -2.483 -0.811 •0.067 -3.137 -0.012 0.000 ··-··---e -Y9 Load: 8 Load: 9 Load: g load: 9 Load: 16 . 
-

10 +ve 0.158 2.028 0.214 0.000 0.000 0.000 ·-10 +va Load: 7 Load: 18 Load: 17 . . - ···---
10 -va -1.496 -0.000 0.000 0.000 0.000 0.000 

10 -ve Load: 9 Load: 3 . . - -
·----' 

11 +va 0.000 2.9Cl-4 0.000 0.018 0.004 0.000 

11 +418 load:3 Load: 7 Load:2 Load: 2 Load: 7 . 
11 -ve -0.339 --0.317 -0.028 -1.990 -0.002 0.000 

11 ·VB Load: 16 Load: II Load: 17 Load: 17 Load: 5 . 
15 +ve 0.251 2.945 0.026 0.000 0.000 0.000 

1!i +YB Load: 7 Load: 7 Load: 9 - . 
··-

15 •VB --0.157 --0.000 -0.001 0.000 0.000 0.000 

15 -ve loed: 9 Load: 3 Loa<I: 12 - . ---·----
Sueeort Reaction 

Node UC Force-X Forte-Y Force-Z Mom•nl•X Mom,nt-Y Moment.Z 
(kip) (kif)) (kip) (ldp1n) (Jdp111) (kipin) .. 

1 3 -0.000 0.001 --0.051 -0.004 0.000 0.000 
4 -0.000 0.001 -0.061 -0.004 0.000 0.000 

1 0.264 1.888 -0.050 0.01G -0.006 0.000 

2 0.280 2.213 --0.04Q 0.01-4 -0.0011 0.000 
6 -2.2:35 -0.800 -0.163 -2.911 -0.001 0.000 

9 -1.165 -0.831 -0.165 -2.970 -0.003 0.000 

8 -1.202 2.928 -0.208 -2.157 --0.011 0.000 

7 0.5-45 4.081 -0.099 0.029 --0.012 0.000 
-

8 -1.972 1.058 -0.212 -2.895 -0'.007 0.000 

10 . 0.26-4 1.869 -0.085 0.013 -0.006 0.000 

11 0.264 1.869 -0.095 0.013 -0.006 0.000 

12 0.281 1.986 -0.099 0.014 -0.008 0.000 

13 0.281 1.986 -0.089 0.014 .o.ooe 0.000 

14 0.487 3.617 -0.116 0.025 -0.01.1 0.000 

Pr1nl Tlrwell);U 21A1312007 10:21 ST MO Pro for Windows Release 2006 
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11<1 --v-
OONia=1'111r'na -...zr 
Scftw111a I-to- Bcos 0::n-ntr 

Job nuo Crest Pad Bldg 

Cllont Waslllllglon Closun: Hanford 

SUQRort Reaction Cont ... 
Node l/C ·Forte-X Force-Y 

(kip) (kip) --- 15 0.487 3.617 

16 -0.400 2.905 
17 -0.901 1.037 

--3- -· 
0.000 5 0.001 

4 0.000 0.001 

1 -0.282 1.849 
2 -o.2n 2.198 

5 -0.363 0.906 

9 -1 .~1 0.922 ,.... 
6 -0.734 4.175 

>---·· 
7 -0.539 4.047 
8 -0.614 2.7S4 . 

10 -0.261 1.849 
11 -0.261 1.849 -· 12 -0.2711 1.9M 
13 -0.278 1.966 -
14 -0.482 S.585 
15 -0.4a2 3.585 
18 -1.467 4.188 
17 -1.592 2.770 

6 3 0.000 -0.001 

4 0.000 -0.001 

1 -0.078 0.725 

2 -0.082 1.021 

5 -2.405 -0.790 
9 -1.513 -0.811 
8 -1 .1143 0.898 -·· 7 -0.160 1.7.a 

8 -2.483 -0,0&5 
10 -0.078 o.m 
11 -0.078 0 .725 
12 -0.083 0.770 
13 -0.083 0.770 
14 -0.143 1.525 
15 -0.143 1.525 
16 -1 .274 0.883 

17 -1 .691 -o.oae 
10 3 0 .000 -0.000 

4 0 .000 -0.000 

1 0 .076 0.723 . 

2 0.080 1.016 

5 -0.824 0.69-4 

9 -1.496 0.724 

8 -0.482 2.007 

7 0.156 1.740 

----· 

Foree-Z Moment-X 

(kip) (klp1n) 
•0.116 0.025 
-0.210 -2.201 

-0.215 -2.954 
-0.051 0.000 

• -0.051 0.000 
-0.049 a.coo -· 
-0.049 0.000 
0.066 0.000 
o.oes 0.000 

-0.036 0.000 
-0.098 0.000 
0.017 0.000 

-0.084 0.000 
-0.08'1 0.000 
-0.088 0.000 
-0.088 0.000 

-0.115 0.000 
-0.115 0.000 
-0.034 0.000 
0.020 0.000 
0.051 -0.008 
0.061 -0.008 
0.051 0.065 
0,049 0.015 

-0.084 -3.074 
-0.067 -3.137 
0.040 -2.229 ··-- ,__ 
0.100 0.080 

-0.013 -3.008 
0.087 0,060 

0.087 0.060 
0.090 0.084 
0.090 0.084· 

0.117 0.075 
0,117 0.075 

0.038 -2.276 

-0.018 -3.072 

0.051 0.000 
0.051 0.000 

0.050 0.000 

0.049 0.000 
0.182 0.000 

0.184 0.000 

0.207 0.000 

0.098 0.000 

Moment-Y 
(kijl-11'1) 

-0.011 
-0.013 

-0.009 

0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
-0.004 
-0.00!l 
-0.003 
-0.00!I 
-0.010 

•0.009 
-0.007 
-0.004 
-0.004 
-0.005 
-0.005 

-0.008 
-0.008 

-0.012 

-0.009 
0.000 

0.000 
0.000 

0.000 

0.000 

0.000 
0.000 

0.000 

JCIINo 

'S-INo 2186-351 13 
l'IIR 

Roi 

8Y MHF 0 •",!~Feb-07 

IRw 

Cl\dWW 

WCH-195 
Rev. a 

-

·-· 

FIio Crest-Pad Bldg AW.std 10.wrwno 21-Mar-2007 09;14 

Mom• nt-Z 
(lclp1n) 

0.000 

0,000 
0.000 
0.000 
0.000 

0.000 ·- 0.000 

0.000 
0.000 

. 0.000 
-··o.oiio 

0.000 

0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0 .000 
0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 

0.000 

0.000 
0.000 ' 
0.000 

0.000 

0.000 
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R<J -=--.._._,... --=--- 1- _,.......,_cc,,,.ltllnlS 
Job '111• Crest Pad Bldg 

Cliol1 Washington Closure Hanford 

Su~~ort Reaction Cont ... 
Nod• UC Farc:e-X Forca-Y 

(kip) (kip) 

8 ..0.748 U18 --- 10 0.078 0.723 

11 0.078 0.723 . 
12 0.081 0.789 .... 
13 0.081 0.769 
14 0.139 1.620 

15 0.139 1.520 
18 -0,986 2.028 

17 -1.420 1.447 ' 

11 3 0.000 -0.000 - · 4 0.000 -0.000 

1 -0.124 1.323 

2 •0 .129 1.641 

5 -0.152 -0.309 

9 -0.158 -0.317 

6 -0.33-4 2.322 .. 
7 -0.253 2.964 

8 -0.278 1.013 --· 
10 -0.124 1.323 --·· .... -
11 · -0.124 1.323 - --
12 -0.132 1.406 

-· 
13 -0.132 1.406 - -· 14 -0.227 2.616 -
15 -0.227 2.618 

16 -0.339 2.318 

17 -0.282 1.008 ~--
15 3 -0.000 -0.000 -

"' -0.000 -0.000 
1 0.123 1.314 
2 0 .128 1.631 -
5 -0.151 0.300 

11 -0.157 0.314 ~-
fl 0.108 2.762 

7 0..251 2 .945 

8 -0.028 1 .614 

10 0.123 1 .314 

11 0.123 1.31' 
12 0.131 1.397 

13 0.131 1.397 

1'4 D.225 2.699 
15 0.225 2.599 • 
18 0.102 2.772 

17 -0.033 1.6Z1 . 

-· 

Fon:e-Z Moment•X 
(kip) (klp1n) 

0.211 0.000 

0.085 0.000 

0.085 0.000 
0.089 0.000 -
0.089 0.000 
0.115 0 .000 
0.115 0 .000 

0.209 0.000 
0,214 0.000 

0.000 0.003 

0.000 0.003 
-0.001 -0.040 

0.000 0.018 
-0.026 -1 .904 
-0.027 -1.950 

-0.020 -1 .454 
-0.001 -0,022 

-0.027 -1.944 
-0.001 -0.038 
-0.001 -0.038 

-0.001 -0.040 
-0.001 -0.040 
-0.001 -0.027 

-0.001 -0.027 
-0.021 -1.489 

-0.028 -1 .990 

0.000 0.000 

0.000 0.000 
-0.001 0.000 
0.000 0.000 

0.025 0.000 . 

0.028 0.000 
0 .018 0.000 

-0.001 0.000 
0.024 0.000 .. 

-0.001 0.000 

-0.001 . 0.000 

-0.001 0.000 

•0.001 . 0.000 

-0.001 0.000 

-0.001 0.000 

0.018 0 .000 

0.025 0 .000 

-

Mcment-Y 
(ldp1n) 

0 .000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
0.000 

0.000 

0.000 

0.002 

0.002 

-0.002 
-0.001 

0.002 
O.CKM 

-0.000 

0.002 
0.002 

0.002 
0.002 

0.003 

0 .003 

0.002 

0.000 

0.000 

0.000 

0.000 
0.000 · 
0 .000 

0 .000 -
0.000 
0.000 

0.000 
0.000 

0.000 

0.000 

0.000 

0.000 .... 
0.000 
0.000 

0.000 

/obNo 1-•No 2186-351 14 
Part 

·-Ref 

By MHF °"'~O-Fel>-07 

rw 

ChdWN 

WCH-195 
Rev. a 

--

l'ilo CrestPadBldgAW.std I~ 21 -Mar-200709;14 

Momenl.Z 
(ldp7n) . 

0.000 

0.000 

0.000 
0.000 ·- 0.000 

0.000 

0.000 

0.000 ··- 0.000 

0.000 

0.000 

0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
0.000 

0.000 

0.000 

0.000 
0.000 

0.000 
O.D00 

0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 
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---·- ·- ·------~ --~ 
~~=~ · -$_.,..iklttlM<IIOV\'n'NBocsCoruutanlS 

IOI> Tlfle Crest Pad Bldg 

--Cioni Washington Closure Hanford 

Beam Stress 
Beam UC Section Axlal Bend-Y 

(psi) (ps~ 

1 1 ·--0.000 660.945 14.731 - 0.083 883.067 15.409 
0.187 865.190 16.086 

0.250 867.312 18.764 

0.333 669.435 17.441 --·-·-
0.417 871 .557 18.118 

0.500 873.880 18.796 

0~83 1575.802 19.473 ,__ __ --- .. 
0.887 6TT.92S 20.150 
0.750 · 680,047 r 20.828 

0.833 682.170 21.S06 

0.917 684.292 22.182 

1.000 686.415 22.860 

2 0.000 nS.320 12.690 
0.083 775.320 11.811 

- -· 
0.167 775.320 10.932 

0.250 775.320 10.052 

0.333 775.320 9.173 

0.417 775,320 8.294 --
0.500 775,320 7.414 ---
0.583 715,320 8,535 

0.887 775.320 6.8611 
- ··· 0.760 775.320 4.m - ·- · 0.833 TTS.320 3.1197 

0.917 ns.320 3.018 
1.000 776.320 2.130 

3 0.000 29.123 -3.578 ·-
0,083 29.123 .J.182 

- · 
0.167 29.123 •2.788 . , 
0.250 29.123 -2.390 

0.333 29.123 -1.894 

0.417 29.123 -1.598 

0.600 29.123 -1.202 

0.583 29,123 --0.806 - · 29.123 
. 

-0.410 0.11117 ·--- -- 0.750 29.123 -0.014 

0.833 29.123 0.382 ~· 
0.917 29.123 0.778 ....,_. 
1.000 29.123 1.174 

4 0.000 29.123 · -3.578 

0.083 29.123 -3,182 

0,167 29.123 -2.788 

0.250 29.123 -2.390 

0.333 29.123 •1 ,884 

0.417 29.123 -1.598 

Bond•Z Combined 
(psi) (ps9 

0.000 675.678 

-258.575 935.051 

--513.150 1.19E 3 

-769.724 1.45E 3 
-1.00E 3 1.71E 3 
-1.28E 3. 1.97E 3 

-1 .54E 3 223E 3 · 

-1.&E 3 ·-2.49E 3 
-2.05c 3 2.75E 3 

-2.31E 3 3.01E 3 
-2.67E 3 3.27E 3 

-2.82E 3 3.53E 3 . 
-3.0BE 3 3.781; 3 

-0,000 788.010 . 
-272.558 1.ooe 3 

-545.117 1.33E ·3 

~17.875 1.6E 3 

·1.09E 3 1.87E 3 
·1.36E 3 2.15E 3 

-1.64E 3 2.42E 3 

-1.91E 3 2.89E 3 
-2.18E 3 2.96E 3 

-2.4l!E 3 3.23E 3 
-2.73E 3 3.6E 3 

-3E 3 3.78E 3 
-3.27E_ 3 4,06E 3 

0.000 32.701 

0.005 32,310 

0 .010 31 .919 

0.015 31 ,528 

0.D20" 31 .137 

0.D25 30.746 

0.030 30.355 

0.035 29.964 
0.040 29.&73 

0.045 29.182 

0.050 ~ .554 
0.055 29.955 
0.oeo 30.358 
0.000 32.701 

0.005 32.310 

0.010 31.QHI 

0.015 31.528 

0.020 31.137 

0.025 30.748 

JOO No 

2186-351 
.----

Pan 

Raf 

I Sl>letN• 
15 r-· 

WCH-195 
Rev. 0 

--

BJ MHF oatoit>Feb-07 °"'WN -
Fie Crest Pad Bldg AW.std 1cato1T1mo 21-Mar-2007 09:1-4 

Shaar-Y Sllear.Z 
(psi) (psi) ··-·199.127 -0.089 

-199.127 ·0.089 

-199.127 -0.089 

-199.127 -0.089 

-199.127 -0.069 

-199.127 -0.089 
-199.127 -0.088 --
•199.127 -0.089 

-199.127 -0.089 
. 1gg.127 -0.089 --··--199.127 -0.089 

-199.127 -0.089 

-199.127 --0.089 
-211.532 0.116 
•211.532 0.118 

-211 .532 0.1 16 

·211.532 0.116 

-211.532 0.118 

-211 .532 0.118 

-211.532 0.116 

·211.532 0.118 

·211.532 0.116 

-211.532 0.118 

-211.532 0.118 

-211 .S32 0 .118 
-211 .532 o.11e 

·o.004 .().052 

0.004 -0.052 

0.004 -0.062 
0.004 -0.052 
0.004 -0.052 
0 .004 -0.052 

0.004 -0.052 

0.004 -0.05~ 
0.004 -0.052 

0.004 -0.052 

0.004 -0.052 -·-0.004 -0.052 
0.004 -0.062 ·--0.004 -0.052 

0.004 .(),052 

0.004 --0.052 

0.004 -0.052 

0.004 . -0.052 

0.004 --0.052 
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R<1 ------CGMavM'JUn'9 --
!dlwara llcenoed k> Wu- BOCI ConaltanlS 

.1cb Tllo Crest Pad Bldg 

-
Clont 1Nashlngton Closure Hanrorel 

Beam Stress Cont ... 
BNm l/C Section Axial Band-Y 

(psi) (psi) 

0.500 29.123 -1 .202 

0.583 20.123 -0.806 

0.007 29.123 -0.410 .__.._, 
0.760 2Q.123 ·0.014 

>--·- -· 0.833 29.123 0.382 

0.917 29.123 o.na -
1.000 29.123 U74 

5 0.000 -211 .658 -2.73E 3 
0.083 -211 .868 -2.32E 3 .__ __ 
0.167 -211 .SM -1.91E 3 

0.250 -211 .858 •1,51E 3 

0.333 •211 .658 -1.1E 3 ·-
0.417 -211.858 -689.793 ·-· -
0.500 -211 .658 -281 .640 ..._ 
0.583 -211.658 126.513 --·-
0.687 -211.658 534.665 .,__.,_, 
o.75o -211 .658 942.818 

t--•-· · -
-211 .658 0.833 1.35E 3 

0.917 ·211 .658 1.76E 3 ..,___ _____ 

1.000 -211 .658 2.17E 3 
J----- -

6 0.000 1.08E 3 -2.02E 3 ,_ 
0.083 1.0SE 3 -1 .72E 3 
0.187 1.09E 3 -1.41E 3 

0.250 1.09E 3 ·1.11E 3 
0.333 f .09E 3 -799.138 

0 .-417 1.09E 3 -493.006 - 0 .500 1.1E 3 ·186.874 

0.583 1.1E 3 119.259 

o.es1 1,16 3 425.391 
0.750 1.1E 3 731 .52-4 

0.833 1.1E 3 1.04E 3 
0.917 1.11E 3 1.34E 3 

-· 
1.000 1.11E 3 1.65E 3 - ---

7 0.000 1.44E 3 27.~ - -
0.083 1.44E 3 27.220 

0.167 1.441: 3 27.018 
0:250 f .44E 3 26.818 
0.333 1.44E 3 26.814 

0.417 1.45E 3 26.412 

0.500 1.45E 3 26.210 

.0.583 1.451: 3 26.008 
O.MT 1.451!!: 3 25.806 

0.750 .' 1,46E 3 25.804 

0.833 1.•8E 3 25.402 

0.917 1.46E 3 25.200 ---

Bend.Z Combined 

(psi} {psi) 

0.030 30.355 -
0.035 29.964 
0.040 29.573 

0.046 29.182 

0.050 29.554 

0.055 29.956 
0.060 30.356 

-0.000 -2.94E 3 
63a148 -3.17E 3 

1.28E 3 -3.4E 3 

1.91E 3 •3.63E 3 

2.!S5E 3 --3.68E 3 

3.19E 3 -4.09E 3 

3.83E 3 -4.32E 3 

4.47E 3 -4.81E 3 

5.11E 3 -S.85E 3 

5.74E 3 ~.9E 3 

6.38E 3 -7.94E 3 

7.02E 3 ,8.99E 3 

7.66E 3 ·10E 3 
-0.000 3.11E 3 

17.618 2.62E 3 

3!1.232 2.53E 3 

62.848 2.25E 3 

70.484 1.96E 3 

88.079 UBE 3 

fOo.696 1.39E 3 

123.311 1.34E 3 
140.1128 1.87E 3 
158.543 1.99E 3 

178.159 2.32E 3 

193.775 2.84E 3 

211.391 2.97E 3 

0.000 1.46E 3 

-529.133 1.99E 3 

·•1 ,06E 3 2.53E 3 

-1 .59E 3 3.06E 3 
•2,12E 3 3.159E 3 

-2.65E 3 4.f2E 3 

-3.17E 3 4.65E 3 

-3.7E 3 ti.18E 3 

-4.23E 3 5.71E 3 

-4.76E 3 6.24E 3 

-629E 3 e .77E 3 

-5.82E 3 7.31E 3 

)obNo r•lNo 2186-351 

Part 

R• f 

16 
,~ 

WCH-195 
Rev. 0 

·---

By MHF oat'20-Feb--07 °"'WN 

Flo Crest Pad Bldg AW.std 10.1omn• 21-Mar-2007 09:14 

Sllear-Y Shear-Z 
(ps~ (psi) 

·0.004 •0.052 

0.004 -0.052 
0.004 -0.062 

0.004 -0.052 
0.004 --0.052 
0.004 -0 .052 

0.004 -0.052 

496.264 -53.869 

495.264 -53.869 
495.264 -53.869 
495.264 -53.869 

495.264 -53.e69 --
405.264 •53.869 ··-
495.264 -53.Be9 
495.264 -63.869 

495.264 - -63.889 

495.264 -53.869 .,e,_ 

495.264 -53.869 
495.264 -!13.Be9 ·-495.264 -53.869 

13.672 -40.-404 

13.1172 -40.4-04 

13.672 -40.404 

13.872 -40.404 
13.672 -40.404 
13.672 -40.404 
13.672 -40.404 
13.872 -40.-404 
13.872 -40.•04 
13.672 --40.-404 

13.672 -40.404 
13,672 ..C0.404 

13.672 -40.4-04 
. -410.559. 0.027 

-410.669 0.027 

• 10.659 0.027 

-410.659 0.027 
-410.8!19 0.027 
-410.859 0,027 -·--410.859 0.027 

-410.859 0,027 
-410.659 0.027 

-410.859 0.027 

-410.659 0.027 
-410.659 0.027 
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Rel ·--=· ~~~ 

--==---Safwar. lletnlitd to w.avor Ba0t COnsubllr• 

Job Tillt Crest Ped Bldg 

--· ·-·-Client Washington Closi.ra Hanrord 

Beam Stress Cont. .. 
Beam UC Section Axial Bencl-Y 

(psi) (psQ 
1.000 U5E 3 24.898 

8 0.000 449.287 ·2.72E 3 

0.083 '5U10 •2.31E 3 

0.167 453.532 -1 .j!E 3 

0.250 455.656 -1,4!lE 3 ~ ·-·-
0.333 457.n7 -1 .08E 3 -
0.417 4511.900 $1.674 

0.500 4'52.022 -282.844 
0.583 464.145 145.986 - ···-
0.667 466.267 554.816 

0.750 4&.390 963.648 
··-

0,833 470,512 1.37E 3 

0.917 472.635 1.78E 3 

1.000 474.757 2.19E 3 --
9 0.000 -22UHI •2.78E 3 

0.083 -221.315 -2.37E 3 
0.167 -221.315 -1.95E 3 

0.250 ·221.315 •1,64E 3 

0 .333 -221.315 -1.12E 3 

0 .417 -221.315 -704.590 -... 0.500 ·221.315 -288.370 ·--
0.583 -221.315 127.&,49 

0.667 -221 .315 544.069 
0.750 -221.315 980.288 

0.833 -221.315 1.38E 3 - ·· 0.917 -221,315 1.79E 3 

1.000 -221 .315 2.21E 3 

10 0.000 681 .334 12.227 

0.063 683.453 13.181 
··- 0.167 686.5715 14.1315 --

0.250 887.698 15.090 

0.333 689.821 16.045 
0.417 691.943 16.999 

0.500 694.066 17.954 - · 0.583 IIQS. 188 18.!108 
0.667 698.311 19.863 

0.750 700.433 20.817 

0.833 702.5511 21.772 --·· D.917 704.878 22.TZl 

1.000 ' 708.801 23.881 

11 0.000 681 .331 12.227 
0,083 683.453 13.1 81 

.. --~ 
0.187 885.578 14.136 

0.250 687.696 15.090 

0.333 6811.821 16.045 

-·-

-·· 

eend.Z Combined 
(psi) CPsO 

" -6.3SE "3 7.ME 3 

-0.000 3.17E 3 

381.571 3.14E 3 
783.143 3.11E 3 
1.14E 3 3.09E 3 

1..53E 3 3_oee 3 

1.91E 3 3.04E 3 

2.2!1E 3 3-01E 3 
2.67E 3 3.28E 3 
3 .06E 3 4.07E 3 

3.43E 3 4.87E 3 

3.82E 3 5.881: 3 
4.2E 3 6.4SE 3 

4.58E 3 7..24E 3 
0 .000 •S.D1E "3 

480.719 -3.07E 3 

961.439 -3.14E 3 

1.44E 3 -3.2E 3 
t .92E 3 -3.27E 3 

2.4E 3 -3.33E 3 

2.88E 3 _ -3.39E 3 

3.37E 3 -3.71E 3 

3.85E 3 -4,61E 3 

4 .33E 3 ...S.51E 3 

4.81E 3 -6 .41E 3 

5.l!9E 3 •7.3E 3 

s.ne 3 -8.2E 3 

0.000 593.558 
-256.571 953.208 

-513.143 1.21E 3 

-769.714 1.47E 3 

-1.03E 3 1.73E 3 
-1.28E 3 1.99E 3 

-1.S4E 3 2.25E 3 

-1 .81: 3 2 .51E 3 

-2.05E 3 2 .77E3 

-2.31E 3 · 3.03E 3 
-2.57E 3 329E 3 

-2.82E 3 3.55E 3 
-3.08E 3 3.81E 3 

0.000 693.558 

-.258.571 953.208 
-513.143 1.21E 3 
-789.714 1.47E 3 

-1 .03E 3 1.73E 3 

r•No Job No 

2186-351 

Part 

All 

17 I Rev 

WCH-195 
Rev. 0 

·---

·-
"Y MHF ~O-Feb--07 ChdWW 

Fie Crest Pad Bldg AW.std !Datorr,mo 21-Mar--2007 09:14 

Sh9ar-Y Shear-Z 
{1)$0 (pal) 

-410.659 0.027 

296.137 •53.958 

296.137 -53.958 
296-137 -53.958 
2116.137 -63.958 

296.137 -53.958 

2!l6.137 -63.958 

296.137 ~ .9!5a ···-296.137 -53.Q58 

21113.137 -53.958 

296.137 -53.958 
296.137 -53.958 

29G.137 ·53.958 

296.137 -53.958 
373.005 -54.933_ 

373.085 -54.933 

373.085 •64.833 

373.0U -54.933 
373.085 -54.933 

373.086 •64 .933 
373.085 -54.933 

373.085 -54.933 
373.085 -54.933 ·--
373.085 -54.933 
373.085 -54.933 

373.085 -54.933 

373.085 -54.933 
-199.124 -0,128 

-199.124 -0,126 

·199.124 .0.126 

-199.124 -0.126 

-199.124 •D.126 

-199.124 -0.126 

-199.124 -0.126 

-199.124 -0.126 

-199.124 -0.126 

-1Q1l.124 -0.126 

-199.124 -0.126 

-199.124 -0.126 

-199.124 -0.126 -·-
-199.124 -0.126 

•19~.124 -0.126 

-199.124 -0.126 

·199.124 . -0.126 

-199.124 -0.128 
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-R<1 --=· . 
CO•avLIS'...,_ --Sdtwate iltlOSod to W-Soos CON&Atar,, 

IOI> T,.. Crest Pad Bldg 

-·--Clent Washington Closure Hanford 

Beam Stress Cont ... 
Beam UC Section Axlal B&nd-Y 

(psi) (psi) ------·-· ...... 0.417 691 .9<43 18.999 
0.500 694.066 17.954 -
0.583 696.188 1aBOa - 0.667 698.311 19.863 
0.750 700.433 20.817 
0,833 702.558 21.m -- . 

.. 0.917 704.678 22.727 
1.000 708.801 23.681 

12 0.000 722.970 13.155 
0.083 725.227 14.152 
0.167 727.483 15.149 ---
0,250 729,739 18.146 
0.333 731.995 17.144 
0.417 734251 18.141 
0.500 736.508 19.138 

0.583 738.764 20.135 
0.687 741.020 2U32 
0.750 743,276 22.130 
0.833 746.532 23.127 

0.1117 747,789 24.124 
1.000 760.045 25.121 

13 0.000 722.970 13.155 
0.083 725.227 14.152 
0.167 727.483 15. 149 .. 
0.250 729.739 16.146 
0.333 731.995 17.144 
0.417 734.251 18.141 
0.500 736..608 19.138 ,,_.... 
0.583 738.764 20.13! -
0.687 741.020 21.132 

- - · 
0.750 743.278 22.130 -- 0.833 745.532 23.127 -· 0.917 747.788 24.124 

1.000 750.045 25.121 -
1-4 0.000 1.29E 3 23.~6Q 

0.083 1.29E 3 23.327 
0.167 1.29E 3 23.584 
0.250 1.3E 3 23.842 - . 0.333 1.3E 3 24.100 - 0.417 1.3E 3 24.358 - --· 0.500 1.3E 3 24.e1e 
0.583 1.3E 3 24.874 
0.687 1.31E 3 25.132 
0.750 1.31E 3 25.390 -· 
0.833 1.31E 3 25.648 

- ·· 

Bend-Z Combined 
(psi) (psi) 

-1 .2BE 3 1.99E 3 

-1 .541: 3 2.25E _ 3 
•1 .SE 3 2.51E 3 

-2.0SE 3 2.77E 3 
-2.31E 3 3.00E 3 
•2.57E 3 3.29E 3 

-2.82.E 3 3.55E 3 
•3,08E 3 3.81E 3 

0.000 736.125 
-272.736 1.01E 3 
-5-45.471 1.29E 3 
-818.207 1.56E 3 
•1.00E 3 1.84E 3 
-1 .38E 3 2. 12E 3 
•1.84E 3 2.39E 3 
-1.91E 3 2.67E 3 

•2.18E 3 2.94E 3 
-2.45E 3 3.22E 3 
•2.73E 3 3.5E 3 

-SE 3 3.77E 3 
·3.27E 3 4.05E 3 

0.000 738.12!1 
-272.736 1.01E 3 
-545.471 1.29E 3 
-818.207 1.56!: 3 
-1 .09E 3 1.84E 3 
-1 .31lE 3 2.12E 3 
-1.64E 3 2.39E 3 
-1 ,91E 3 2.87E 3 
-2.18E 3 2.94E 3 
·2.46E 3 3..22E 3 
-2.73E 3 3.5E 3 

-3E 3 3.77E 3 
-3.27E 3 4.o,e 3 

0.000 . 1.31E 3 
-473.153 1.79E 3 
•946.305 2.26E 3 

•1 .42E 3 2.74E 3 
•1 .89E 3 3.21E 3 

-2.37E 3 3.61lE3 

-2.84E 3 4.17E 3 
-3.31E 3 -4.64E 3 
-3.79E 3 5.12E 3 
-4.26E 3 5.59E 3 
-4.73E 3 8.07E 3 

Jc~Na 

2186-351 
··-· 

P•~ 

Rel 

I~'~ 18 

·-· 

I RIV 

WCH-195 
Rev. a 

8Y MHF • O""zQ.Feb-07 Cl\dWI'( 

Fl!e Crest Pad Bldg AW.std leoll/Tlfne 21-Mar-2007 09:14 

Shear-Y Shear-Z 
(pal) (psi) 

·199.124 -0.126 
-199.124 -0,126 
-189.124 -0.128 
·199.124 -0.126 
-199.124 --0.128 
·199.124 -0.126 ----
-199.124 -0.128 
-199.124 -0.126 
·211.669 -0.132 
-211.669 -0.132 ·--211.8e9 -0.132 
-211 .669 -0.132 
-211.669 --0.132 
-211.ees -0.132 
-211.669 -0.132 
•211.659 -0.132 
-211 .669 -0.132 
-211 .689 -0.132 
-211.669 -0.132 
-211.aoo -0.132 -
·211.689 -0.132 
-211.669 -0.132 
-211.669 -0.132 
·211.669 -0.132 
-211 .669 -0.132 
-211.669 •0.132 
·211 .869 -0.132 
-211.669 -0.132 
-211 .SS!l -0.132 
-211 .869 -0.132 
·211.669 -0.132 
·211.eB!l -0.132 
-211.869 -0.132 
-211.689 -0.132 
-367.213 -0.034 
-367.213 -0.034 

-367.213 -0.034 
-367.213 -0.034 -
-367.213 -0.03-4 ·-
-367,213 -0.034 
-357.213 -0.034 
-367.213 -0.034 
-367.213 -0.034 
-367.213 -0.034 
-367.213 -0.034 
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Rel --~ =-------==..~ 
SdMarellctnlllcl!D-BoooC<>nsu/lantl 

Job Tlllt Crest Pad Bldg 

CIS11 Washington Closure Hanfold 

Beam Stress Cont ... 
Beam UC Section Axial Bend-V 

(psi) (psi) ·--·· o.g11 1.31E 3 25.005 

1.000 1.32E 3 28.163 

15 0.000 1.29E 3 23.069 

0.083 1.28E 3 23.327 

0.167 1.29E 3 23.584 - ·· 0.250 1.3E 3 23.&42 
0.333 1.SE 3 24.100 

0.417 1.3E 3 24.358 -- 0.!500 1.3E 3 24.816 

0.583 1.3E 3 24.874 
D.867 1,31E 3 25.132 - 0.750 1.31E 3 26.390 
0 ,833 . 1.31E 3 25.&48 
0.917 1.31E 3 26.906 
1.000 1 .32E 3 26..153 

I-· 
18 0.000 1.08E 3 -2.07E 3 

0.083 1.08E 3 -1.75E 3 - 0.167 1.08E 3 -1.44E 3 

0.250 1.0BE 3 -1 .13E 3 

0.333 1.08E 3 -816.286 

0.417 1.09E 3 -504.10-4 -- --
0.500 1.09E 3 -191.921 

o.saa 1.09E 3 120.261 

0 .667 1.09E 3 432.444 -- 0.750 1.1E 3 7-44.826 
0.833 1.1E 3 1.ooe J -----·· 0.917 1.1E 3 1,37E 3 

1.000 1.1E 3 1.eae 3 - -
17 0.000 439.630 -2.77E 3 

0.083 -4-41 .752 -2.35E 3 

0.167 443.876 -1 .94E 3 
0.250 «5.997 •1 .62E 3 
0.333 448.120 -1 .1E 3 ---
0.•17 460.:U2 -686.472 - · 0.500 -452.365 -269.575 

0.583 •54 .487 147.322 

0.687 456.810 S&U19 ..... .. 
0.750 458.732 981 .116 

0.833 4e0.855 UE3 

0.917 -462.977 1.81E 3 .....--
1.000 465. 100 2.23E 3 

2 1 0.000 185.907 -93.008 

0.083 179.195 -71.693 

0.167 172.483 -49.319 

0.250 165.771 -27.044 

-

Bend-Z Combined 
(psi) (psQ 

-5.2E 3 6.54E 3 

•5.88E 3 7.0ZE 3 

0.000 1.31E 3 

-473.163 1.79E 3 
-9-48.305 2.26E 3 
-1.42E 3 2.74E 3 

•1.89E 3 3.21E 3 

-2.37E 3 3.B9E 3 
.2.84£ 3 4.17E 3 

-3.31E 3 4.64E 3 

-3.79E 3 5.12E ·3 

-4.26E 3 5.59E 3 

-4.73E 3 6.07E 3 

-5.2E 3 6.54E 3 
--s.eae 3 7.02E 3 

0.000 3.1-4E 3 ·-
·100.45-4 2 .93E 3 
-200.SOB 2.72E 3 

-301.363 2.51E 3 
..<101.817 2.3E 3 

-502.271 2.09E 3 

-602.725 1.88E 3 

-703.179 1.91E 3 

-803.634 2.33E 3 

-904.088 2.74E 3 · 
·1E 3 3.HSE 3 

-1 .1e 3 3.57E 3 
·1.21E 3 3.99E 3 

0.000 3.21E 3 

22-4.14-4 3.02E 3 

4-48.289 2.83E 3 
672.433 2.64E 3 

888.578 2.45E 3 
1.12E 3 2.26E 3 

1.34E 3 2.07E 3 

1.67E 3 2.17E 3 

1.79E 3 2.81E 3 . 
2.02E 3 3.46E 3 

2.2-4E 3 4.1E 3 

2.47E 3 -4.7•E 3 
2.89E 3 5.39E 3 

0 8.11E 3 8.39E 3 

-3.8:lE 3 4.08E 3 

-1.75E 3 1.98E 3 

113.362 306.176 

lob No I 9h«<~ 2186-351 

Put 

19 !Rn 

WCH-195 
Rev. 0 

•- ···-

·-----------·---·-Rot 

ey MHF DalazO-Feb-07 °"WN 
Foll Creal Pad Bldg AW.std IOolllrmo 21 --Mar-2007 09:14 

' 

Shear-Y Shear-Z 
(psQ 

--·- (psQ -367.213 -0.034 

-367.213 -0.034 
-367.213 -0.034 

-367.213 --0.034 

-367.213 -0.034 

-367.213 -0.03-4 
-~7.213 -0.034 

-367.213 -0.034 

-367.213 -0.034 
-367.213 -0.034 

-367.213 -0 .034 

-367.213 -0.034 ···-----367.213 -0.034 ----
-367.213 -0.034 
-367.213 -0.034 

-77.f/82. -41 .202 ·-·-
-77.002 -41.202 

-n.962 -41.202 

-77.962 -41.202 

-77.962 -41 .202 
-77.962 -41.202 

-77.f/62 -41 .202 

•77.962 -41.202 

-77.962 -41.202 

-77.962 -41.202 
-77 .JJfJ2 -41.202 

-77.982 -41.202 
-77.~ -41 .202 

173.958 -55.023 

173.958 -66.023 
173.958 -55.023 

173.958 -65.023 
173.958 -55.023 
173.958 -55.023 
173.956 -55.023 

173.958 -55.023 
173.958 -55.023 

173.958 -55.023 ·---173.958 · -55.023 . 
173.958 -5M23 ·--173.958 -55.023 
1.IWE 3 -2.435 

UE3 -2.435 

1.27E 3 -2.435 

1.13E 3 -2.436 
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_,,... -COIi~ ...... . --=-~ 

Sdlwar9 llcen5ed ID Weaver Boes Consuftantt 

Job TiUt Crest Pad Bldg 

cnont Washington Closure Hanford 

Beam Stress Cont ... 
Beam UC Section Axial Band-Y 

(psi) {Ps0 .... 0.333 
159.059 -4.769 

0.417 152.346 17.505 
0.500, 145.634 39.780 -
0.583 138.922 62 .054 - -· 
0.6i>7 132.210 84.329 -
0.750 125.497 106.604 

D.833 118.785 128.878 -· o.s11 112.073 151.153 ··--· 
1.000 105.361 173.427 

2 0.000 195.691 -104.270 

0.083 188.1598 , -78.856 

0.167 181 .700 -53.443 -
0.250 174.705 -28.029 ··-
0.333 167.710 -2.615 - - 0.417 100.715 22.798 ,...._ .. 
0.500 153.719 48.212 --- ,. 0.583 148.724 73.625 - ·-· 
0.887 139.729 99.039 --·- 0.750 132.734 124.453 - ·-···· 0.833 125.739 149.868 --·- -
0.917 118.743 175.280 --·- 1.000 111 .748 200.893 - ·---

3 0.000 16.556 1.928 
0.083 18.656 1.258 

0.167 16.556 0.590 

0.250 18.556 -0.078 

0.333 18.556 -0.747 

0.417 16.556 -1 .416 

0.500 18,556 ' -2.084 
0.533 16.556 -2.753 

0.867 16.556 -3.422 .. 
0.750 16.556 -4.090 
0.633 18.SM -4.759 --·- -
0.917 16.5e6 -5.427 -
1.000 16.558 -6.096 - -

4 0.000 16.658 1.1128 --· -- 0.083 16.556 1.259 -- .... 
0.167 16.658 0.590 

0.250 16.558 -0.078 --
0.333 16.556 -0.7•7 
0.417 18.558 -1.416 

0.500 16.556 -2.084 

0.583 16:556 -2.753 

0.667 16.556 -3.422 
0.750 16.556 -4.090 

-

--

Bend-Z Combined 
(psi) (llsQ 

1.77E 3 1.94E 3 

3.22E 3 3.39E 3 .. 
,4.46E 3 4.85E 3 

6 .49E 3 5.69E 3 

6.32E 3 e.53E 3 

6 .93E 3 7.16E 3 

7.34E 3 7.89E 3 
7.53E 3 · 7.8E 3 ·-7.52E 3 7.BE 3 

-6.49E 3 B.79E 3 

-4.0SE 3 4 .34E 3 

-1 .SBE 3 2.12E 3 

90.474 293.208 

USE 3 2.02E 3 
3.39E 3 3.57E 3 

4.71E 3 4.91E 3 

5.62E 3 6.0.CE 3 

6.7E 3 6.9-4E 3 

7.37E 3 7.63E 3 

7.63E 3 8 .1E 3 

8.06E 3 8.36E 3 

8.08E 3 &39E 3 
0.124 18.608 

0.137 17.952 
0.151 17.2117 

0.164 18.798 

0.177 17,480 

0.190 18.161 

0.203 18.843 
0.216 19.525 

0.229 20.206 
0.242 20.888 

0.255 21 .570 

0.268 22.252 

0.281 22.933 
0,124 18.608 

0.137 17.952 

0.151 17.297 

0.164 16.798 

0.1-n 17.480 

0.190 18.161 

0.203 18.843 

0.216 19.525 

0.229 20.206 

0.242 20.888 

,JOl> No I Sl1a•tNo _ 
2186-351 20 

Po• 

Ao/ 

~ MHF Dai'20-Feb-07 

I Rw 

ChdWW 

WCH-195 
Rev.a 

---
P.le Crest Pad Bldg AW.std /DelolTlm• 21-Mar-2007 09:14 

Shear-Y Shear-Z 
(psi) (psi) 

998.827 -lU35 
664.658 -2.435 

730.489 -2.435 

596.320 -2.435 

-482.151 -2.435 

327.982 -2.435 

. 193.813 -2.435 

59.844 •2.435 

-64.265 -2.435 ·--1.62E 3 -2.778 
1.48E3 -2.778 

l.34E 3 -2.778 
1.2E 3 -2.778 

1.06E 3 -2.778 
920.098 -2.778 

780.306 -2.778 

64D,516 -2.778 

500.7211 -2.778 

360.937 -2 .778 

221 .147 -2.778 
81.357 '2.778 ·---48.173 -2.778 ... _ 

D.008 0.073 --0.008 0 .073 
0.008 0.073 

0.008 0.073 

0.008 0.073 
0.008 0.073 

0.008 0.073 
0.008 0.073 
0.008 0 .073 
0.008 0 .073 

0.008 · 0.013 ·-0.008 0.073 
0.008 D.073 

0.006 0.073 
0.008 0.073 

0.008 0.073 

0.008 0.073 

0.008 0.073 

0.008 0.073 
0.008 0.073 

0.008 0;073 

0.008 0.073 

0.008 0.073 

... 
Print r ,me1D1M: 21~110:21 ST MD Pro for Vvlndows Relea;se 2006 ~~20 of 113 

Design Analysis Variance Report ERDF Cells 7-10 
October 2007 

Page 212 of 345 

H-31 

L 



RiJ --co.•~ --Sotlwaro licansod 10 w,.,., Boo< Cons-llan1$ 

Job TI•• ~est Pad Bldg 

Client Washington Closure 1-lanford 

Beam Stress Cont ... 
Beam UC Section Axlal Bend-Y 

(psi) (psi) --·- 0,833 16.556 -4.759 -----
0.917 16.558 -5.427 

1.000 16.556 -tl.096 

5 0.000 187.638 -681 .041 ,____ 
0.083 187.638 -573.838 

0.167 187.638 -486.635 

0.250 187.838 -399.432 
0.333 187.638 -312.229 --
0.417 187.638 -225.025 ,----- -

187.636 0.500 -137.822 

0.583 187.638 -50.619 

O.B57 187.838 36.584 .. --
0.750 187.638 123,787 --· 0.833 187.638 2"10,990 
0.917 187.638 2S8.193 

1.000 187.638 385.396 
6 0.000 473.404 -687.851 

0.083 461 .-445 -581.114 
0.167 449.487 -454.377 

0.250 437.528 -347.640 

0.333 425.569 -240.902 

0.417 413.611 -134.165 -- 0.500 401 .652 -27.-428 - · i----· 
0.583 389.693 79.309 --··----
0.667 377.736 186.046 
0.750 365.77.6 292.763 - 0.833 353.817 39e.620 
0.917 341.1159 !508.258 -- 1.000 329.900 612.995 ,___. 

7 0.000 381 .598 -198.138 ----· 
0.083 367.891 -150.450 ,__ 
0.167 354.183 -102.761 ,___. 
0.250 340.478 ~ .073 
0.333 326.789 -7.385 - 0.417 313.061 40.303 

0.500 299.354 87.!jg2 

0.583 28M48 135.880 
·-· 0.667 271.939 183.368 

0.750 258.231 231.058 --- 0.833 244.524 278.744 

0.917 230,818 328.433 
1.000 217.109 374.121 

8 0.000 373.545 -754.909 

0,083 366.833 -&45.431 

0.187 360.121 -535.954 . 

Bend-Z Combined 

(psi) (psi) 

0.255 21.570 

0268 22.252 
0.281 22.933 

7.87E 3 8.72E 3 

7.13E 3 7.89E 3 

6.4E 3 7.07E 3 

5.66E. 3 6.25E 3 

4.93E 3 5.-43E 3 

4.19E 3 -4.61E 3 

3.-46E 3 3.78E 3 

2.72E 3 2.95E 3 

1.89E 3 2.21E 3 

1.25E 3 1,56E 3 

517.436 916.064 
-217.608 703.-439 

-952.652 1.53E 3 

-5.0BE 3 6.22E 3 

-1 .54E 3 2.56E 3 

1.63E 3 2.54E 3 
4.43E 3 5.21E 3 
8.85E 3 7.52E 3 

a91E3 9.45E 3 

10.6E 3 11E 3 

11.9E 3 12.4E 3 

12.BE 3 13,4E 3 

13.•E 3 14.tE 3 . 

13,6E 3 · 14.3E 3 

13.4E 3 14.3E 3 

12.9E 3 13.8E 3 

-12.SE 3 13.2E 3 

-7.91E 3 8.4_2E 3 
-3.84E 3 4.1E 3 

203.835 599.385 

3.62E 3 ·3.95E 3 
8.81E 3 8.98E 3 

9.17E 3 9.56E 3 

11.3E 3 11.7E 3 

13E 3 13,5E 3 

14.3E 3 14.8E 3 .. 
15.2E 3 15.7E 3 

15.6E 3 18.2E 3 

15.SE 3 16.2E 3 

1.75E 3 2.88E 3 

3.3E 3 4.32E 3 

4.84E 3 5 ,54E 3 

Job NO I Sllff!No 
2186--351 

Pl,t 

Roi 

21 'RO¥ 

WCH-195 
Rev. 0 

-----
8Y Ml-IF ~O-Feb•07 O\dWVV 

file Cfest Pad Elclg AW.std lc.lo/Tlme 21-Mar-2007 09:14 

-Shear-Y Shear-Z 

(psi) (psi) 

0.008 0 .073 

o.ooa 0 .073 

0.008 0 .073 . 
-472.481 -9.532 . 
-472.481 -9.532 

-472.481 -9.632 

.-472.481 -9 .532 

-472.481 -9.532 ---472.-481 -9.532 

-472.481 -9.532 

-472.-481 •9.532 

-472.-481 -9.532 

-472.481 -9.532 

-472.-481 -9.532 

• 72.481 •9.532 
-472.481 ·-9.532 

2 .E 3 -11.668 

2.16E 3 -11.668 

1.92E 3 -11 .668 

1.68E 3 -11 .668 
1 . .UE 3 -11 .688 

1.2E 3 -11 .868 

981.358 -11.668 ·-722.3-411 -11 .668 -- ---483.335 -11 .668 
244.324 -11.868 

5 .312 -11 .668 

-233.6118 -11 .668 

-454.755 -11.668 

3.15E 3 -5,213 

2.88E 3 -5.213 

2 .61E 3 05.213 

2.33E 3 -5.213 

2.06E 3 -5.213 

1.78E 3 -5.213 

1.51E 3 -5.213 

1.24E 3 -5.213 

962.878 -5.213 

688.919 -5.213 

-414.960 -5.213 

141.001 -5.213 
-112.438 -5.213 

1.06E 3 -11 .967 

928.853 -11 .967 

794.68-4 -11 .867 
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~ -----COoal'9VLTMirra . _.s_rn 
Sdlw.-. l cenaad ta 'Nwvar Bcos 00ntu1tln1s 

Jot> Till Crest Pad B!dg 

. 
CIIMI Washington Clos= Hanford 

Beam Stress Cont .. 
Beam UC Section Axlal Bend-Y 

(psi) (psQ 

0.250 353.408 -426.478 

0.333 346.686 -318.988 

0.417 339.984 -207.520 ·-· 
0.500 333.272 -98.043 ---- f------- - - --
0.583 328.659 11.-4311 
0.667 319.847 120.913 

· 0.750 313.136 230.381 

0.833 306.-423 339.888 

0.917 299.710 449.346 

1.000 292.998 558.824 

9 0.000 -13653 -666.167 

0.063 -13.653 -m.833 
0.167 -13.653 -485.499 - · 0.250 -13.653 -386.166 
0.333 -13.853 0304.832 

---:---
0.417 - 13.653 -214.499 

0.500 -13,6~ -124.168 -· 0.583 -13.653 "33.831 - -- - -
0.667 -13.6'53 56.502 

--·---·- --- ··- ·- -·-
0 .750 -13.653 146.836 

f---•-- -----·-· ·-- -
0.833 -13.653 237.170 -- · 
0.917 -13.653 327.603 -··-- .- .. --.. 
1.000 · -13.653 417.837 

····--·--· 
10 0.000 197,497 -92.619 '" ___ ., 

0 .083 190.784 -70.712 -·-· 0.1!17 184-0n -48.908 

0.250 177.360 . -27.099 

0.333 170.648 -5.292 ·- ·-- ~ ·-· 
0.417 163.936 16_514 
0.500 157.223 38.321 

0.583 . 150.511 60.127 

0.667 143.799 81.934 . 

0.750 137.087 103.741 ~---- ··- 1--· 
0.833 130.374 125.547 

t---·-·- ··--··--· -·-
123.e62 0 .917 147.354 

1.000 116.950 169.1 60 

11 0 .000 197.497 -92.519 
0.083 190.784 -70.712 ----- --h 
0.167 184.072 -48.906 ----- ·•--- ·· 
0250 177.360 -27.09ll 

·->--
0 .33.3 170.848 -5.292 

0.417 183.936 16.51-4 

0_500 157223 38.321 
0_583 150.511 60.127 

0 .667 143.799 81 .934 

----· 

Bend..Z Combined 
(psi) (psi) 

6.78E 3 !I.ME 3 

6.7E 3 7.36E 3 

7.41E 3 7.96E 3 

7.92E 3 8.3!1E 3 

8.22E 3 8.55E 3 

8.3E 3 8.75E 3 

8.18E 3 · 8-73E 3 
7.88E 3 8.liE 3 
7.32E 3 8.07E 3 
6.57E 3 7.42E 3 

8.44E 3 -9.12E 3 
7.75E 3 -8.34E 3 
7.06E 3 -7.66E 3 
8.37E 3 -6.78E 3 
6.69E 3 -6.01E 3 

6E 3 -6.23E 3 

4.31E 3 -4.46E 3 
3.62E 3 -3.67E 3 

2.IME 3 -3.D1E 3 

2.25E 3 -2.41E 3 

1.56E 3 -1 .81E 3 

871 .664 -1.21E 3 
183.668 -615.1S7 

~ .11E 3 8.4E 3 
-3.83E 3 4.09E 3 
-1.75E 3 1.99E 3 
113.476 317.935 

1.77E 3 1.95E 3 

3.22E 3 3.4E 3 
4 .46E 3 4.661; 3 

6.48E 3 5.7E 3 

6.321: 3 6.54E 3 

6.93E 3 7.17E 3 

7.34E 3 7.59E 3 

7.54E 3 7.81E 3 

7.52E 3 7.81E 3 

-8.11E 3 6.4E 3 
c3.83E 3 4.09E 3 
-1.75E 3 1.9QE 3 

113.478 317.835 

1.77E 3 1.ll5E 3 

3.22E 3 3.4E 3 

4.46E 3 4.66E 3 

5.49E 3 5.7E 3 

6.32E 3 6.54E 3 

-· 
JobNo 

2186-351 

Pall 

R<I 

- ·-

I Shee!No 
22 

·- -

IRW 

WCH-195 
Rev.a 

ey MHF Clal'20-Feb-07 . CMWN ~ 

Ro Creal Pad Bldg AW.std IOote/Tlme 21-Mar-2007 09:U 

Shear-Y Shnr-Z 
(psi) [psi) 

660.515 -11.967 

626.346 -11 .967 

392.177 -11 .967 

268.008 -11 .867 

123.839 -11 .967 

-10.330 -11 .967 

•144.499 -11.967 

-278.e68 -11 .967 

-412.837 -11 .967 ----
-536.7-48 -11.967 
-442_175· -9.875 

-442.176 -9.875 

-442.175 -9.875 

-442.176 -9.876 

--442.175 -ll.876 -- -
-442.175 -41.876 

-442.175 -9.875 

-4-42.175 -9.875 

-442.175 -9.875 

-442.176 -9.875 

-442.175 -9,875 

-442.175 -9.875 

-442.175 -9.675 ·-1.54E 3 -2.384 

1AE 3 •2.384 

1.21e 3 -2.384 

1.13E 3 -2.38-4 

998.833 ·2.384 

884.684 -2.384 
730.485 -2.384-. 

596.326 -2.~ 

462.157 -2.384 

327-986 -2.384 

193.819 -2.384 
59.6!0 -2.M-4 

-84259 •2.384 

Ui4E 3 -2.384 

1.4E 3 -2.384 

1.27E 3 -2.384 

1-13E 3 -2.384 

998.833 -2.384 

884.664 -2.384 

.730.495 -2.384 
595_325 -2.384 

452-157 -2.384 
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·------·----· -
~ _._vaa ~ --· 

c. ... YLa'~ 

~~~ toWVvtr8oas~ltant, 

Job lillo Crest Pad Bldg 

Jol>Na 

2186-351 

Pill 

·-----Roi 

,Sh~No 
23 r· 

WCH-195 
Rev. 0 

e-, MHF °""'20-Feb-07 ChdW;,J 
·--Cioni Washington Closure Hanronl Fil• Crest Ped Bldg AW.std 

Beam Stress Cont .. 
Beam UC Section Alc~I Bend-Y Bend-Z Combl11Dd Shear-Y 

(psl) (psi) (pal) (psO (psi) 

0.750 137.087 103.741 ':' 8 .93E 3 7.17E 3 327.988 -·- -- 0.833 130.374 125.547 7.34E 3 7.59E 3 193.819 
0.917 123.662 147.364 ~ --· 7.S4E 3 7.81E 3 69.650 

1.000 118.1150 169.160 7.52E 3 7.81E 3 -M.259 - - -· 
12 0 .000 209.209 -98.432 .a.!iE 3 8.81E 3 1.83E 3 

0 .083 202.074 •75.222 -4.07E 3 4.35E 3 1.49E 3 

0.167 11,4.939 "'52013 •1.88E 3 2.11E 3 1.35E 3 

0.250 187.804 -28.803 120:a15 337.224 1.2E 3 -·-- -
1.06E i 0.333 180.668 -5.593 1.88E 3. 2.07E 3 -·- ·-

0.-417 173.533 17.617 3.42E 3· 3.62E 3 919.137 

0.500 166.398 40.827 4.74E 3 . 4.95E 3 776.516 

0.683 169,263 64.037 5.84E 3 6.06E 3 633.894 -· 0.1567 152.128 87.247 6.72E 3 6.95E 3 491 .272 

0.750 144.993 110.457 7.37E 3 7.62E 3 348.651 - ---
0.833 137.858 133.666 7.8'" 3 8.07E 3 208.020 

0.917 . 130.723 156.1178 8.01E 3 8.3E 3 83.408 --·---
,__ __ 

1.0QO 123.588 180.086 BE 3 8 .3E 3 -68.308 ·--· -
13 0.000 209.209 .ga.•32 -a.SE 3 6.81E 3 1.EISE 3 - ·-- ... . 

0 .083 202.074 ·75.222 -4.07E 3 4.361: 3 1.49E 3 
!-----·-

0 .167 1!1-4 .939 -52.013 -1.BBE 3 2.11E 3 1.35E 3 --·--· 
0 .250 187.604 -28.803 120.618 337.224 1.2E 3 

- ·- .. 
0.333 180.688 -5.893 1.88E 3 2.D7E 3 1.0BE 3 
0.417 173.$33 17.617 3.42E 3 3.62E 3 -819.137 --·-- ----

.,_ ___ 
0.500 166.398 -C0.827 4.74E 3 4.95E 3 ne51s -·-- ·- 0.583 159.283 64.037 5.84E 3 B.06E 3 633.894 
0 .667 152.128 87.2-47 6.72E 3 6.95E 3 -491.272 

0 .750 144.993 110.457 7.37E 3 7.821: 3 · $48.651 

0.833 137.658 ,133.666 7.BE 3 8.07E 3 206 .029 
0.917 130.723 156.8711" 8.01E 3 8.3E 3 63.-COB .. -1.000 123.5B8 180.086 BE 3 8.3E 3 -68.308 -

14 0.000 350.180 •175.608 -11.3E 3 11 .BE 3 2.82E 3 

0.083 337.903 -133.468 -7.07E 3 7.64E 3 2,58E 3 --· ,__ 
0.167 325.626 -91.428 -3.25E 3 3.67E 3 2.33E 3 
0.250 313,349 -49.389 186.676 649.414 2.09E 3 -

301 .072 -7.3411 3.24E 3 "issCT -0 .333 1.84E 3 · 

0.-417 288.796 34.690 5.92E 3 8.2-4E 3 1.BE 3 

0.500 276.519 76.730 8.21E 3 B.56E 3 1.35E 3 

0.583 264.242 118.TTO 10.1E 3 10.5E 3 1.1E 3 

0.667 251.865 160.809 11.SE 3 12.,e a 858.608 -· 0.750 239.888 202.849 12.SE 3 13.2.E 3 814.235 ~ -
0.833 227.411 244.888 13.BE 3 14E 3 368.864 
0.017 215.134 286.1128 · 13.9£ 3 · 14.4E 3 123.494 

1.000 202.858 328.968 13.9E 3 14.SE 3 -103.436 

15 0.000 350.180 -175.508 -11 .3E 3 11.BE 3 2.82E 3 
0.083 337.903 -133.-468 •7.07E 3 7.54E 3 2.68E 3 - .. 

STAAO .Pro for 1Mndows Release 2006 
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Shear-Z 
(psl) 

-.2.384 
-2.384 

-2.384 ·--2.384 

·2.537 

-2.537 

-2.537 

-2.537 

-2.637 

-2.537 

-2.637 

-2.637 

-2F1 
·2 .637 
-2.537 

-2M7 
- • •---,.... 

·2.637 

-2.537 

-2.537 ----
-2.537 

-2.537 

-2.537 
t--···-

-2.537 

-2.537 

-2.537 
-2 .537 

-2.537 

-2.537 

-2.537 

-2.537 

-4.595 

-4.595 

-,4.595 
--4.595 

-4.595 

-4.595 

-4.595 

• .695 

• .595 

-4.595 

-4.695 

-4.5ll5 

-4.595 
. -4.595 

-4.595 ··-

jo«lomne 21 -Mar-2007 09:14 
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R<J WSAVKa co•=A .... . --=-== 
Software Jcensed lo 'Vw-1wr 8o0!I Ccnsl.ftant. 

JOO T>ill Crest Pad Bldg 

-·---·-· ·- · 
Cioni Washington Closure Hanford 

Beam Stress Cont ... 
Beam UC Sec:tlon Axial Bend•Y 

,(psi) (.PsO 
0.187 325.626 -91 .428 

0.250 313_349 -49.389 

0.333 301.072 -7.349 

0.-417 288.796 34.690 ,--•----
0.500 276.519 76.730 ~ --· 
0.583 264.242 116.770 

0,867 251.965 160.809 

0.750 239.668 202.849 ---·· -- 0.833 227.411 244.888 

0:917 2 15.134 286.928-
1.000 202.858 328.968 

111 0.000 322.436 -1171.1195 
0.083 a10.4n -562.610 

0.167 298.519 -'463.625 -
0.250 286.660 ~ 
0.333 274,e01 -235.356 .. 
0.417 262.643 -126.270 

0.500 250.684 -17.185 ---
0.583 238.725 91 .000 .. 
0 .667 226.767 200.985 

0.750 214.808 310.070 

0.833 202.849 419.156 -
0.917 190.891 528.240 
1.000 176.832 637.JZS -

17 0.000 172.254 -760.03S -- ------· 
0.083 1611.542 -647.426 

I---··--~---
0.167 158.830 -534.818 

0.26_0 162.118 -422.210 

0.333 145.405 -309.602 ---·· - ·----.___ 
0.417 138,693 -19B.993 

0.500 131 .981 -84.385 
0.583 125268 28.223 

0.667 118.557 140.831 

0.750 111 .844 253.440 

0.833 105.132 366.046 - --·- --- -
0.917 98.420 478.656 

1.000 91 ,708 591.264 

3 1 0.000 105.092 163.275 

0.083 111 .804 142.&67 

0.1 67 118.516 122.458 .. 
0.250 125.229 102.060 - - 0.333 131 .941 81 .6-42 ------ - --·-- ,-
0.417 138,653 61.234 

0.500 145.365 40.826 

0.583 152.077 20.417 

Bend-Z Comblned 

(psi) (psi) 

-3,25E 3 3-67E 3 

186.676 549,414 
3.24E 3 3.ME 3 
5.92E 3 6.24E 3 

8.21E 3 8,56E- 3 

10.1e 3 10.SE 3 

11.6E 3 ·12.1e 3 

12.8E 3 13.2E 3 
13.eE 3 14E 3 

13.SE 3 14,4E 3 

13.SE 3 14.SE 3 

--4.65E 3 6.114E 3 

-1.07E 3 1.96E 3 

2.13E 3 2.88E 3 

-4.96E 3 6.59E 3 

7.42E 3 7.93E 3 

9.51E 3 9,9E 3 
-112e·3--11 .SE 3 >---·- --12.SE 3 12.9E 3 

13.SE 3 14E 3 ... 
14.1E 3 14.7E 3 
14.4E 3 15E 3 ·- --
14.2E 3 15E 3 --13.7E 3 14.5E 3 

2.32E 3 3.26E 3 

3.92E 3 4.73E 3 

6.31E 3 6E 3 

6.48E 3 7.oee 3 

7.46E 3 7.91E 3 
8.22E 3 8.5eE 3 

a.ne 3 8.99E 3 

9.12E 3 9.27E 3 
9.26E 3 9.51E 3 
9.18E 3 9ME 3 
6..9E 3 9.37E 3 

8.41E 3 8 ,98E 3 

7.71E 3 8.39E 3 

7.52E 3 7.79E 3 
7.54E 3· 7.79E 3 

7.34E 3 7.68E 3 

6.93E 3 7.16E 3 
6.32E 3 8.53E 3 

5.5E 3 5.7E 3 

4.47E 3 4.65E 3 

3.23E 3 · 3.4E 3 

JQbNo 

2186-351 
~-·- ·- ··· 
Pitt 

Roi 

ey MHF 

i-•No 24 

~O-Feb-07 

IRw 

WCH-195 
Rev.O 

---

ChdWIV 

Fl• Crest Pad Bldg AW.std IOl!e/Tlmo 21-Mar-2007 09:14 

Shear-Y Shur-Z 

(psi) (1>60 
2.33E 3 -4.595 
2-09E 3 --4.505 
1.84E 3 -4.595 ---

1.6E 3 -4.595 
1.35E 3 -4.595 

f .1E 3 -4.695 

859.808 -4.595 

814.235 -~595 

3&.864 -4.595 

123.494 -4.595 
-103.436 -4.595 

2 .42E 3 -11.924 

2.18E 3 -11.924 --1.94E 3 -11.924 --1.7E 3 -11 .GZ-4 ---- --1."'6E 3 -11 .924 ---
1.22E 3 -11.924 

98-4.087 -11 .924 

745.076 -11 .924 

:-- 606.065 ----11.924 

267.053 - -11.924 

28.042 -11 .924 

-210.969 -11 .924 ----432.026 -11 .924 

1.09E 3 -12.309 

959.158 -12.308 

824.990 -12.309 

690.821 -12.309 

556.852 •12.309 
-422.483 -12.309 

288.314 -12.309 

154.1~ -12.309 

19.976 ·12.309 
-114.183 -12.309 

-248 .362 -12.309 -
-382.531 -12.309 

~oe.440 -12.309 

75.026 2.231 

-59.143 2 .231 

-193,312 2 .231 

-327.481 - ·--2.231 
-461 .650 -2.231 

-695.819 2-231 

-729.988 2.231 

-864.157 2.231 

---
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~ ·------__ ...,._ 

. ... ..=--
s-.... ,_., w.avereoos ~ 

Job Till• Crest Pad .Bldg 

Client . Washinglon CIOsure Hanford 

Beam Stress Cont ... 
Beam LJC S•~lon Aldal Bancl-Y Band-Z 

(psi) (ps0 (ps,) --· -· 0.667 168.790 0.009 1.78E 3 
0.760 165.502 -20.399 120.960 

0.833 172.214 --40.807 -1.75E 3 

0.917 178.926 -61 .215 -3.82E 3 
1.000 185.839 -81 .623 -8.1E 3 --· 

2 0.000 111.486 187.339 8.08E 3 -- ... · . 
0.063 118.46! 164.412 8.06E 3 - 0.167 125.477 141 .484 7.83E 3 ~--
0.250 132.472 118.557 7.38E 3 

>---·· 
0.333 139.467 95.630 8.71E 3 ·-- · 0.417 1-46.-462 72.702 5.82.E 3 -·- ·-
0.500 153.-468 49.775 4,721; 3 

0.583 160.453 26.&48 3.-4E 3 

0.667 167.448 3.920 1.86E 3 
0.750 17-4.443 -19.007 99.445 
0.833 181 .-439 -41 .935 -1.87E 3 

0.917 188.-434 -M.862 -4.07E 3 -1.000 19SA29 -67.789 -6.47E 3 

3 0.000 16.553 -6.442 0.281 
0.083 16.553 -5.695 0.281 

0.167 16.553 -4.947 0.281 

0.250 16.653 --4.200 0.281' ... - 0.333 16.553 -3.452 0.281 
0.417 18.563 -2.705 0.281 ---- 0.500 16.553 -1.957 0.281 
0.583 18.653 -1.209 0.281 ~--~-
D.667 16.553 -0.462 0.281 
0.750 18.553 D.286 0.281 

0.833 18.553 1.033 0.281 
0.917 16.553 1.781 0.281 

1.000 16.1553 2.526 0.281 

"' 0.000 16.653 ~ -442 0.281 

0.083 18.553 -5.895 0.281 
0.167 16.553 -4.947 0.281 ~-
0.250 18.553 --4.200 0.281 ~ -
0.333 18.553 -3.4-52 0.281 

0.-417 16.553 -2.705 0.281 

0.500 16.553 -1.957 0.281 

0.583 16.553 -1 .209 0.281 

0 .657 18.553 -0.462 0.281 ----·-· 
0.750 16.553 0 .288 0.281 
0 ,833 16.553 1.033 0.281 

0 .917 16.553 1.781 0.281 

1.000 15:553 2.528 0.281 

5 0 .000 190.022 -458.125 -952.650 

-

Combined 

(psi) 

1.94E 3 

306.861 

' 1.96E 3 
4.06E 3 

8.37E 3 
8.381: 3 

8.leE 3 

8.1E 3 -
7.63E 3 

6.94E 3 
6.04E 3 
-4.82E 3 

3.58E 3 

2.03E 3 
292.895 

2..1E 3 

4.32E 3 
6.76E 3 

23.277 

22..529 

21.762 

21.034 

20.287 

19.539 

18.792 
16.044 

1'7.296 

17.120 

17.868 
18.615 

19.383 

23.277 

22.529 

21 .782 -
21.034 

20.281 

19.539 

18.792 

18.~ 

17.296 

17.120 

17.868 

18.615 

19.363 

1.6E 3 

JcbNo 

2186-351 

Pon 

Rot 

I SNot N> 25 

··---

I RIV 

WCH-195 
Rev. 0 

B1 MHF 0ot•w-Fel>-0T OldWW 

R o Crest Pad Bldg AW.std l°"wr""" 21-Mar-2007 09:14 

Shaar-Y Sheer..Z 
{psi) (psi) 

-998.326 2.231 

•t .13E 3 2.231 

-1.27E 3 2.231 

-1.4E3 2 .231 

-1.52E 3 2.231 

69.032 2.506 

-80.758 2,506 

-220.548 2.WC 

-360.338 .2.506 
----500.127 2 ,506 

-639.917 2.50!! 

-779.707 2.606 
-919.497 2.506 ··---
·1 .06E 3 2.506 ···-·1.2E 3 2.608 ---1.34E 3 2 .508 

-1.48E 3 2.506 ·-
-1.61E 3 2.506 

-0.000 -0.082 ---
-0.000 -0.082 --
-0.000 -0.082 

-0.000 -0.082 ---0.000 -0.082 

-0.000 -0 .082 

-0.000 -0.082 

-0.000 -0 .082 

-0.000 -0.082 
--0.000 -0.082 

-0.000 -0.082 ·-
-0.000 -0.082 
-0.000 -0.082 

-0,000 -0.082 
··-·-

-0.COO . -0.082 ---0.000 -0.082 
-0.000 -0.082 

.o.ooo -0.082 

-0.000 -0.082 

-0.000 -0.082 

-0.000 --0.062 

-0.000 -0.082 

-0.000 -0.082 

-0,000 -0.082 

·D.000 -0.082 

--0.000 -0.082 

-398.026 -10.375 
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-----~:.. --™ 
Sott;i,are llcented kllWuwr Boos Consulants 

J:,1, Title Crest Pad Bldg 

Cllont Washington Closure Hanford 

Beam Stress Cont ... 
Beam l/C S.ctJon AxJal Bend-Y 

(psi) (psQ .. 
0.083 jQ0.022 -363.214 

0.167 180.022 -268.303 

0.250 190.022 -173.391 

0.333 190.022 -78.-480 
0.417 190.022 16.432 

0.500 190.022 111.343 
0 .683 190.022 . 206.254 
0.687 · 190.022 301 .166 

0.750 190.022 398.077 - 0.833 190.022 490.988 
0.917 1~0.022 585.90D 

1.000 190.022 680.811 ,_ .. 
6 0.000 331.223 -39.815 -

0.083 343.181 -6.235 ~----- 0,167 366.140 27.346 ~ ---
0.250 367.099 60.925 

0 .333 379.057 84.504 

0.417 391.016 128.084 

0,600 402.975 161.864 --· -· 
0.583 414.933 195.244 

0.667 426.692 228.824 ~-· 
.0.750 438.851 .282.403 

0.633 ~ .809 295.983 
0.917 462.788 329.583 ,--- ·-· 1.000 474.727 363.143 

7 0.000 216.578 350.814 - 0 .083 230.28li 307.278 - 0.187 243.993 263.943 ---
0.250 257.700 220.807 

i----.---
0.333 271.408 1n.212 
0.417 285.115 133.936 ·-
0.500 296.823 90.601 - ·- -·-0.583 312.630 47.265 - · - 0.667 320.238 3.929 -
0.750 338.945 "'39.-406 

0.833 363.MJ- -82.742 

0.917 367.360· -12e.on 
1.000 381.068 -169.,413 

8 0.000 295.113 -294.850 ,_ __ 
0.083 301.826 -220.347 

0.167 308.638 ,145.844 

0.250 315.250 -71 .341 

0.333 321 .982 3.182 - ·- 0.417 328.675 n .665 -
0.500 335.387 152.1 69 ...___ 

-··---

'"' Bend-Z Combined 
(psi) (psi) 

-1 .67E 3 2..13E 3 

-2.191: 3 2.6SE 3 
-2.81E 3 3.17E 3 
-3.43E 3 · 3.7E 3 -
-4.05E 3 4.26E 3 

-4.67E 3 ,4.97E 3 

-5.291: 3 5.88E 3 

-5.91E 3 6.4E 3 

-6.53E 3 7.11E 3 

-7.14E 3 7.63E 3 
-7.78E 3 8.54E 3 
-8.38E 3 ll.25E 3 

12.BE 3 13.2E 3 
12.4E 3 12.BE 3 
11.&E 3 12E 3 

10.4E 3 10.8E 3 

8.76E 3 9,25E 3 

6.63E 3 7.35E 3 

4.5E3 5.07E 3 
1.81E 3 2.42E 3 

•1 .28E 3 1.91E 3 ·--4.7E 3 5AE 3 

-8.51E 3 9.26E 3 
-12.7E 3 13.5E 3 
-17.2E 3 18.1E 3 

15.IIE 3 16.2E 3 

15.6E 3 18.1E 3. 

15.2E 3 15.7E 3 
14.3E 3 14.8E 3 

13E 3 13.5E 3 
11 .3E 3 1 t.7E 3 
ll.18E 3 9.671: 3 
8.82E a 6.98E 3 
3.63E 3 3.98E 3 

220.405 599.757 

-3.82E 3 4.00E 3 

-7.89E 3 8.38E 3 
-12.eE 3 13.1E 3 

6.57E 3 7.16E 3 
5.96E 3 6.48E 3 
6.15E 3 5.6E 3 

4.12E 3 4.51E 3 
2.89E 3 3.22E 3 

1.45E 3 1.86E 3 

· -200.741 688.297 

I snee1110 .JobNo 

2186-351 
f---
Pait 

Roi 

26 IRW 

WCH-195 
Rev.O 

·-

It/ MHF ooteio-Fel>-07 ClldWW 

""" Crest Pad Blclg AW.std ION/Ti'"" 21-Mar-2007 09:14 

$heat-Y Sheat-Z 

(psi) (psij 

-398.026 ·10.375 

-398.026 -10.375 

-398.025 -10.375 

· -398.026 -10.375 

-398.D26 -10.375 

'-398.026 -10.375 

-398.028 -10.375 

-398.028 ' -10.375 

-398.026 -10,S75 

-398.028 -10.375 

-398.028 -10.375 

-398.026 -10.375 

-179.220 -3.671 

-416.231 -3.671 

-657.242 -3.671 
-800.254 -3.671 ·-
-1.14E 3 -3.671 

-1 .37E 3 -3.671 ·-
-1 .61E 3 -3.671 ---1.85E 3 -3.671 

-2.09E 3 -3.871 --
-2.33E 3 -3.671 

-2.57E 3 -3.671 --
-2.81E 3 -sl.871 

·3.03E 3 -si.e11 
134.058 4.7-rT 

-139.901 4.737 

-413,880 4.737 
-887.819 - --- 4.737 

-981 .778 4.737 
-1.24E 3 4.737 

-1.51E 3 4.737 

•1.78E 3 4,737 

-2.00E 3 4 .737 

-2.33E 3 4.737 
-2.!11E 3 4.737 

-2.88E 3 4.737 

-3.13E 3 4.737 -·----323:000 -8.144 

-4&.169 -8.144 

-591 .338 -8.144 

-725.507 -8.144 

-859.878 -8.144 

-993.845 -8.144 

-1 .13E 3 -8.144 
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~QOM==----S_lceosed.,WMwrBoorCans<Jtants 

Job Tlllo Crest Pad Bldg 

0~ 1/Vashlnglon Closure Hanforel 

Beam Stress Cont. .. 
B;am LJC S;ctlon AJ<lal Band-Y 

(p&I) (pel) 

0.583 342.099 2211.sn 
0.897 348.811 301.175 ----- 0 .750 355.524 375.678 
0.833 362.236 450.181 

0.917 368.948 52-4.684 
1.000 375.660 5911.188 ---- .. 

9 0.000 -2.952 -404.36-4 
0.063 -2.952 -317.070 

0.197 -2.952 -229.TTB 
0.250 -2.952 -142.483 -- 0 .333 :2.952 -65.189 __ .. _ --~--
0 .417 -2.952 32.104 

0.500 -2.952 119.398 

0.583 -2.952 208.692 

0.667 -2.952 293.985 

0.750 -2.952 381.279 

0.833 -2.952 468.sn 
0.917 -2.952 555.866 

.- p,-, 
1.000 •2.952 643.190 

10 0.000 116.879 158.765 

0.083 123.391 138.380 
0.187 130.104 118.996 

0.250 136.816 99.111 -· 0.333 143.528 79.228 -
0.-417 150.240 59.341 

0.500 156.953 3(:U56 -- -
D.!583 183.685 19.571 

0.667 170,3TT -0.314 

0.760 177.089 -20.199 

0.833 183.802 -40.064 

0.917 190.514 -59,969 
1.000 197.226 -79.854 

11 0.000 1.16.679 158.766 

0.083 123.391 138.860 ·- 0 ,167 130.104 118.996 --·- o.~o 138.816 89.111 ·-
0.333 143.528 79.225 
0.417 150.240 59.341 

0.500 1!16.953 39.456 
0.583 163.665 111.$71 

0.887 170.377 -0.314 

0.750 1TT.089 -20.199 

0.833 183.802 • 0.084 

0.917 190.514 -59.869 ,-. 
1.000 197,226 -79.854 

·-

Bend-Z Combined 
(psi) (psi) 

-2.00E 3 2.63E 3 
-• .13E 3 ,• .78E 3 

-8..4E 3 7.1-4S 3 

-8.89E 3 9.7E 3 

-11.6E 3 12.5E 3 

-14.5E 3 15.5E 3 

183.870 -690.!IM 
-519.588 -1139.811 

-1 .22E 3 -1.48E 3 

-1.93E 3 -2.07E 3 
-2.63E 3 -2.89E 3 

-3.33E 3 -3.37E 3 

-4.04E 3 -4.16E 3 
• .74E 3 -4.95E 3 
-5.44E 3 -5.741; 3 
-6.15E 3 ·6.63E 3 
-6.85E 3 -7.32E 3 
-7,55E 3 -8.11E 3 

-8.26E 3 -8.9E 3 
7.52E 3 7.SE 3 

7.54E 3 7.BE 3 
7.34E 3 7.59E 3 

6.94E 3 7.17E 3 

8.32E 3 9.54E 3 

5~E 3 U1E 3 -4.47E 3 4 .66E 3 

3.23E 3 3.41E 3 
1.78E 3 1.85E 3 
121 .157 318,445 

-1.75E 3 1.97E 3 
-3.82E 3 4 .07E 3 
-o.1E 3 8 .38E 3 

7.62E 3 7.BE 3 

7.54E 3 7.BE 3 

7.34E 3 7.59E 3 

8.94E 3 7.17E 3 
6.32E 3 6.54E 3 

!5.5E 3 6.71E 3 

4.47E 3 4.66E 3 
3 .23E 3 3.41E 3 

1.78E 3 1.95E 3 
121.157 318.445 

-1.75E 3 1.97E 3 
~ .B2E 3 4.07E 3 

-o.1E 3 B.38E 3 

Jol>No I Sl>ool No 
2186-351 

POii 

--- ---· Rtl 

27 IRw 

WCH-195 
Rev. 0 

By MHF o.t..zO-Fel>-07. Cl,:lww 
Fu. Crest Pad Bldg AW,sld IDelO/Jlmo 21-Mar-2 007 09:14 

Shear-Y siiear-z 
(psi) (p&I) 

· 1.26E 3 -8.144 

·1AE 3 -8 .14• 
-1 .53E 3 -8.1-•<4 

-1.66E 3 -8.144 
-1.8E 3 -8.144 

-1 .92E 3 -8 .14-4 

-452.0-49 -9.542 

-452.049 -ll.642 

-452.049 -9.542 

-452,049 -9.542 

-452.049 -9.542 

-452.049 -9.542 

-452.04g ~ -542 

-452.048 -9.542 
--462.041) -0.642 

-452.048 -9.542 

-452.049 -9.542 
, -452.049 -9.542 

-452.049 -8.542 

75.026 2.174 

.59.143 2.174 

-193.312 2.174 

-327.481 2.174· 

--461.650 2.174 

--595.819 2.17-4 
-729.988 2.174 ·--
-864,157 2.174 

-998.326 2 .174 
-1.13E 3 2.17-4 ---1.27E 3 2.174 

-1.4E 3 2.,174 

-1.52E 3 2 .174 

75.026 2.174 

.59:1-43 2 .174 

-193.312 2.174 

-327.481 - · 2.174° 

-461.960 2.174 

-595.819 2.174 

-729.988 2.174 

-854.157 2.174 

-998.326 2,174 --·--1 .13E 3 2.174 

-1 .27E 3 2.174 

-1.4E 3 2.174 

-1.52E 3 2.174 
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~:=~ =--
~ lc:aMed t, W-V11r Som Cbnst.dlants 

Job TIiie Crest Pad Bldg 

Cliett 'Mlshlngton Clcsura Hanford 

Beam Stress Cont ... 
Beam UC Section Axial . Band-Y 

(psi) (ps~ -· 12 0.000 123.300 189.052 

0.003 130.435 147.881 
0.167 137.570 126.710 -----· 0.250 · 1-4-4.705 105.540 ·- 0.333 151 .8-40 84.369 
0.417 158.976 63.198 

0.500 166.111 42,028 
-·· 

0.583 173.246 20.MT. 
0.667 180.381 -0.314 
·o.1so 187.616 -21.484 
0 .833 194.651 -42.855 ..... 
0.917 201.788· ~ .825 --··· 
1.000 208,921 -84.996 .. 

13 0.000 123.300 169.D52 
0.083 130.435 147.881 
0.187· 137.570 128.710 

0 .250 1-4-4.705 105.540 
0.333 161 .840 84.369 
0.417 158.978 63.198 
0.500 166.111 42.028 ... 
0.!583 173.248 20.857 

0.667 180.381 0 0.314 

0.750 187.518 -21 .484 -·----
0.833 1114.651 -42.655 
0.917 201 .786 ~ -825 
1 .000 208 .921 -84.8118 .. 

1-4 0.000 20'2.378 308. 136 

o.~3 214.665 288.858 .,_._.,_ 
0 .167 228.932 231 .779 --- -- 0.250 2311.20Sl 193.600 
0.333 251 .486 155.-422 ---· 0.417 263.783 117.243 
0.600 276.039 79.065 

0.58:3 288.316 40.886 

0.887 300.593 2.707 - 0.750 312.870 -35.471 · 
0 .833 325.147 ·.13.sso 

0.917 337.424 -111.828 

1.000 3-49.700 -150.007 

15 0 .000 202.378 308.136 

0.083 214.655 269.958 ~--· 
0.187 228.932 231.7711 
0.250 238.209 193.600 
0.333 251.486 155.422 

0 .417 263.763 117.243 

Bend-Z Combined 
(psi) (psi) 

8E 3 8.29E 3 
8.01E 3 8,29E 3 
7.8E 3 ao1e 3 

7.37E 3 7.62E 3 
S.72E 3 S.ll6E 3 
5.85E 3 6.07E 3 
4.7SE 3 4.96E 3 .. 
3.43E 3 ·3.62E 3 
1.89E 3 2.07E 3 

128.778 337.778 
-1 .8SE .3 2.09E 3 
-4.06E 3 4.33E 3 

·M9E 3 B.78E 3 

8E 3 8.29E 3 
8.01E 3 8.29E 3 
7.BE 3 8.07E 3 

7.37E 3 7,62E 3 

6.72E 3 6.96E 3 

5.85E 3 6.07E 3 

4.7SE 3 4.96E 3 
3.43E 3 3.62E 3 
1.89E 3 2.076.3 

128.778 337.778 
•1 .85E 3 2.09E 3 

-4.08E 3 o4.33E 3 
-e.49E 3 6.78E 3 
13.9E 3 14.SE 3 
13.BE 3 14.'4E 3 
13.SE 3 14E 3 
12.BE 3 13.2E 3 
11 .7E 3 12.1E 3 -· 10.1E 3 10.SE 3 
8.22E 3 8.57E 3 

5.93E 3 6.26E 3 
3.25E 3 3.58E 3 
201.425 549.788 

-3.23E 3 3.83E 3 
-7.0SE 3 7.SE 3 
-112E 3 11.7E 3 
13.SE 3 14.SE 3 

13.9E 3 14.4E 3 
13.8E 3 14E 3 

12.SE 3 ·13.2E 3 

11.7E 3 12.1E 3 

10.1E 3 10.5E 3 

Jal>No 

2186-~51 

Pait 

Ila! 

I SnHtNO 
28 (' 

WCH-195 
Rev. O 

11¥ MHF Cll".20-Feb-07 Cldww 
Fie Crest Pad Bldg AW.std !c.tomn• 21-t.1ar-200109:14 

Shear-Y Shear..Z 
(psi) (psQ 
79.753 2 .314 

-62.869 2.314 
-206.4111 2.31-4 ·-
-348.112 2.314 
-490.734 2.31-4 

-633.3S6 2.314 

:775.977 2.314 
-918.599 . 2.314 

-1 .06E 3 2 .314 
•1 .2E 3 2.314 

-1 .35£ 3 2.314 
-1.-49E 3 2.314 
-1,521: 3 2.314 

79,753 2 .31-4 
-62.868 2.314 

··-
-205.491 2 .314 ~---
-348.112 2.314 
-490.734 2.31-4 

-633.356 2.314 
•775.977 2.314 
-918.589 2.31-4 
-1 .06E 3 2.314 

•1.2E 3 2.314 ·--
•1.3SE 3 2.314 

-1.49E 3 2.314 

.-1.62E 3 2 .314 

122.866 4,173 

·122.515 4.173 
-367.886 4 .173 
-613257 4.173 
-858.628 4.173 
•1 .1E 3 4 .173 

-1.351: 3 4.173 

-1.59E 3 4 .173 
•1 .BE 3 4.1,73 
-2.09E 3 4 .173 
-2.33E 3 4 .173 
-2.58E 3 4.173 
-2.BE 3 .4 .173 
122.856 4.173 

-122.615 4 .173 --·-
-.387.886 4 .173 ---613.257 4.173 

-858.628 4 .173 

·1.1E 3 4.173 
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-
~ ----co•=-raMTe 

·====-=== Softr.welcensed o,-BcOI COnsutal\lS 

lob r,11e Crest Pad Bldg 

·-------
Cllonl Washlng!On Closure Hanford 

Beam Stress Cont ... 
Beam UC Sec:tlon Axial Bend-Y Bend-Z 

{psi) {psi) (psi) -· · 0.500 276.039 79.065 8.22E 3 ----- 0.583 288.316 -40.886 6.93E 3 
0.687 300.593 2.707 3.25E 3 

0.750 312.870 -3S.471 201 .425 
0.833 325.147 ·--73.650 -3.23E 3 

0.917 337.424 -111.828 -7.0SE 3 ....... 
1.000 349.70D 0 150.007 0 11.2E 3 ----- 18 0.000 166.492 0.506 13.7E 3 

0.083 198.451 28.373 13.2E 3 --· 0.187 210.410 !!6.239 12.SE 3 ·--~·- ·-0.250 222.368 84.106 11E 3 

0.3~ 234,327 111.972 9.38E 3 

0.417 246.286 139.839 7.37E 3 --·· 0.500 258.244 167.705 4.98E 3 
0.5l!3 270.203 1915.572 2.22E 3 

0.867 282.162 223.438 -911 .271 

0.750 294.120 251.305 -4.41E 3 - 0.833 306.079 279.171 -8.29E 3 

0.917 318.038 307.038 -12.5E 3 
1.000 329.996 334.904 0 17.2E 3 

17 0.000 102.140 -241.089 7.71E 3 

0.083 108.852 -174203 7,02E' 3 

0 .187 115.664 -107.318 8.12E 3 

0.250 122.276 -40.433 5.01E 3 

0.333 128.1188 26.453 3.69E 3 
0.417 135.701 93.338 2.17E 3 
0.500 142.413 180.224 431.310 ---- 0.583 149.125 227.109 -1.51E 3 

0.687 15S.837 2~.995 -3.66E 3 - · 0.7~ 162.550 360.880 -8.02E 3 
0.833 169.262 427.766 -8.59E 3 
0.917 175.974 494.851 •11 ,4E 3 

1.000 182.686 581.538 -14.4E 3 

4 1 0.000 716.698 -.16U97 -6.1 E 3 

0.083 714.575 -135.005 -!!.SSE 3 -- 0.167 712.-453 -108.513 -5.59& 3 

0.250 710.330 ~.021 -5.34E 3 ,___ __ -· 0.333 708208 -55.529 -5.0BE 3 

0.417 706.085 •29.037 -4.83E 3 --~-
0.500 703.963 -2.545 -4.57E 3 

0.583 701.840 :za.9'16 -4.32E 3 --- 0.867 699.718 50.438 -4.0BE 3 

0.750 · ,697.595 76.930 -3.81E 3 ~-
0.833 695.473 103.422 -3.56E 3 
0.917 693.350 129.914 •3.3E 3 

Combined 
(psij 

8.57E 3 

6.26E: 3 

3 .56E 3 

649.766 
3.63E 3 

7.SE 3 
11 .7E 3 

13.9E 3 

13.4E 3 

12.8E 3 

11.3E 3 .. 
9.73E 3 

7.75E 3 

6.4E 3 
2.!IBE_ 3 

1.42E 3 

4.96E 3 

8.87E 3 

13.2E 3 
17.8E 3 

8.05E 3 

7,3E 3 

6 .34E 3 

5 .17E 3 
3 ,85E 3 

2.39E 3 

733.947 

1.89E 3 
4.11E 3 

8.55E 3 

9.19E 3 
12E 3 

15.1E 3 

6.98E 3 

6 .7E S 

6.41E 3 

6,13E 3 

5.BSE 3 

5.56E 3 

. 5.28E 3 

5.05E 3 
4.81E 3 

4.58E 3 

4.351: 3 

4.12E 3 · 

/ol>No 

2186-351 
. 

Pan 

Ror 

I Sheet No 
29 IRw 

WCH-195 
Rev. 0 

·--

8Y MHF ---· DeiszO-Feb-07 ™WN 

Flo Crest Pad Bldg AW.std IOale/T'""• 21-Mar-2007 09:14 

Shoar-Y Shear-% 
(psi) (psi) 

·1 .36E 3 4.173 
-1 .69E 3 4.173 

-1 .84E 3 4.173 

-2.09E 3 4,173 

-2.33E 3 4 .173 

-2.58E 3 4.173 -·-
0 2.SE 3 4.173 

-219.737 -3,046 
-458.749 -3.046 

-897.760 -3.048 
-936.TT1 -3.046 
-1 .1ee 3 -3.046 
-1 .41E 3 -3.046 
-1.66E 3 -3.046 

·1.89E 3 ·3.046 

-2.13E 3 -3.046 
-2,37E 3 -3.046 

-2.61E 3 -3.048 

-2.85E 3 -3.046 

-3.07E 3 -3.046 

-377.023 -7.311 
-511,193 -7.311 

-&15.301 -7.311 

-779.530 -7.311 
-913.700 •7.311 
-1.0SE 3 -7.311 

•1.18.E 3 -7.311 
-1 .32E 3 -7.311 

-1.45E 3 -7.311 

•1 .58E 3 •7.311 

-1 .72E 3 -7.311 
-1.85E 3 -7.311 
-1 .98E 3 -7.31 1 

197.762 -3.496 
197,762 -3.496 

197.762 -3.496 

197.762 -3.496 . 
197.782 -3.498 

197.782 -3.498 
197.762 -3.498 

197.782 -3.496 
197,762 -3.498 

197.762 -3.496 

197.762 · -3.496 

1W.762 •3.496 
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~ca=-----Saftwot9 bn&od kl'\MlavU Boos ~ tM\IS 

Job Tl,. Cresl Pad Bldg 

------- · Clent Washlnglon Closure Hanford 

Beam Stress Cont ... 
Beam UC Sectlon Axial Bend-Y 

(psi} (psi) 

1.000 691 .228 158.406 - · 2 0.000 770.560 4.375 
0.0113 770.560 -4.208 --- -· ----0.187 770.560 4.040 ·--
0.250 770.560 3.873 

0.333 770.560 3.705 ---·- - 0.417 770.660 3.537 ·-- ... 
0.500 770.580 3.589 
0.583 770.560 3.202 
0.1167 770.560 3.034 -
0.750 770.560 2.866 
0.833 770.560 2.698 ---· . 0.917 770.560 2.531 

1.000 770.560 2.363 
3 0.000 28.078 -2 .602 

0.083 28.978 •2.155 
0.167 28.978 -1 .707 --·--
0.250 26.978 -1.259 .. 
0.333 28.978 -0.812 
0.417 28.978 •0.364 - --
0.500 28.978 0.083 
0.683 28.978 ·o.531 

0.667 28.978 0.979 --- 0.750 28.978 1.426 .. 
0.833 28.978 1.874 

0.917 28.978 2.321 

1.000 28,978 2.789 
1---•-·- · 

4 0.000 28.978 -2.8D2 .,___ -·· 0.083 28.978 -2 .155 
0.167 28.978 · 1,707 
0.250 28.978 -1 .259 
0.333 28.978 -0.812 --- 0.417 28.978 -0.38-4 

i----- -· -- 0.500 2ae1s 0.083 
0.583 28.978 0.531 .. 
0.667 28.978 0.919 -·- ·-
0.750 28.978 1.426 

0.633 28.978 1 .57-4 

0.917 28.978 2.321 ----- - 1.000 28.978 2.769 

5 0,000 275.528 -1.81E 3 
0.083 275.628 -1.62E 3 
0.167 275.528 ·1.23E 3 

0.250 275.528 -938.136 

0.333 275.628 -8-47,324 

Bend-Z 
(psi) 

-3.05E 3 

-6.47E 3 
·6 .2E 3 ----

-5.93E 3 

--6.66E 3 
--6.39E 3 
-5.12E 3 
-4.85E 3 

-4.58E 3 

-4.31E 3 

-4.04E 3 

·3.77E 3 
-3.5E 3 

-3.23E 3 
0 ,281 
0.269 
0.256 
0.244 

0.231 -
0.219 
0 .206 

0.194 
0.182 --0.169 
0.157 ----0.1« 
0.132 
0.281 
0.289 - 0.2S6 
0.244 
0.231 
0.219 
0 .206 
0.194 
0.182 
0.169 
0.157 
0.144 

0.132 

-8.38E 3 
-8.03E 3 
-7.68E 3 

-7.33E 3 
-6.98E 3 

Combined 
(psi) 

3.89E 3 
7.25E 3 
6.98E 3 

Job Ho 

2186-351 
------Pan 

Roi 

- · 

IShM Ho 30 r~ 

WCH-195 
Rev.a 

--

··-
ey MHF o...io.Feb--07 Chd \WJ 

Ai. Crest Pad Bldg AW.s'd lllutlr,.,. 21 -Mar-2007 09:14 

Shear-Y Shear-Z 
(psi) [psQ 

197.762 -3.-496 
208.1564 - 0.022 

209.56-4 0.022 -··---- ·-
8.71E 3 209.564 0.022 
8.•4E 3 209.564 0.022 
6.17E 3 209.684 0.022 
5.9E 3 209.564 

- ·----:--
0.022 

5.83E 3 209.564 0.022 
5.36E 3 209.584 0.022 

5.09E 3 209.584 0.022 
-4.82E 3 209.664 0.022 
4.55E 3 209.564 0.022 ---4.28E 3 209.664 0.022 .. _ 
4.01E 3 209.564 0.022 

31 .861 -0.010 · 0.059 
31.401 -0.010 -0.059 ···-30.941 -0.010 -0.059 --30.481 --0.010 -0.059 
30.021 -0.010 -0.059 --- -·-29.561 -0.010 -0.059 
29.268 -0.010 --0.059 --- · 29.703 -0.010 -0.059 
30.138 -0 .010 --0.059 ·-30.573 -0.010 -0.059 ··-31.008 --0.010 -0.059 .---- --- "'"'···-31 ,444 -0.010 -0.059 
31.879 -0.010 -0.059 
31 .861 -0.010 -D.059 

31.•01 -0 .010 -0.058 
30.9-41 -0.010 -0.059 
30.-481 -0.010 -0.059 
30.021 --0.010 -0.059 
29.561 -0.010 -0.059 
29.268 -0.1110 -0.059 --29.703 -0.010 --0.059 
30.138 --0.010 ·- ---0.059 

30.573 --0.010 --0.059 
31.006 --0.010 -0.059 
31 .444 -0.010 -0.059 
31.879 -0.010 --0.059 ·-10.5E 3 273.130 -38.382 

··-9.83E 3 273.130 -38.382 
9.18E 3 273.130-. -38.382 ---
8.54E 3 273.130 -38.382 

7.9E 3 273.130 -38.382 
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~ ----oo:#=..:irza ~-
Sc:Jl"tw.-. lft:e"Sed eo w.ver B0Ctl Conadl'anb 

Jcb TIiie Crest Ped Bldg 

---o;.,.. Weshirlgton Closure H amord 

Beam Stress Cont ... 
Beam UC Section Axial Bend-Y 

(P6i) (psi) 

0.417 275.528 -356.513 ·-- - - ----~ ....... 
Q.500 275.528 -65.701 .. 
0.583 275.528 225.·110 

0.667 275.528 515.922 .,_ ., ___ 
0.750 276.528· 808.733 -·-
0.833 275.528 1.1E 3 . 
0.917 275.528 1.39E 3 
1.000 275.528 1.e8e 3 

6 0.000 1.5E 3 -1.52E 3 -------
0.083 1.5E 3 -1 .27E 3 

0.167 1.5E 3 •1.03E 3 

0.260 1.48E 3 -782.718 - · 
0.333 1.49E 3 --538.244 
0.417 1.<l9E

0 

3 -313.769 
D.liOO USE 3 -49.2&4 
0.583 1.48E 3 195.181 

0.667 1.48E 3 '39.655 ---· 0.750 UBE 3 684.130 

0.833 1.48E 3 928.605 .,_ .. --
0.917 1.48E 3 1.17E 3 

1.000 1.48E 3 1.42E 3 

7 0.000 1A9E 3 -157.121 

0.083 1.49E 3 -130,797 

0.167 1 .48E 3 -104.473 -
0.250 1.48E 3 -78.149 ··- 0.333 1.ABE 3 -61 .82-4 -
0.417 1.48E 3 -25.500 
0.500 1.47E 3 0.824 

0.583 1.47E 3 27.148 
0.687 1.47E 3 53.4n 

0.750 1.47E 3 . 79,797 
0,833 1.47E 3 106.121 

0.917 1.46E 3 132.4-45 --·· -
1.000 1.46E 3 158.789 

8 0.000 1192.228 -1 .97E 3 - 0.083 990.103 -1.65E 3 

0.167 Q87~81 -1 .34E 3 . 
0.250 985.858 -1 .02E 3 

0.333 1183.736 -702.863 

0.417 981 .813 -385.550 
0.500 979.491 -68.247 ·- ··- - 0.583 ,.__, 977~8 .249.057 

-0.667 975.24B 566.360 --
0.750 973.123 883.664 
0.833 !nf .001 1.2E 3 -

Band-Z 
(psi) 

-6.62E 3 

-8.27E 3 
-5.92E 3· 

-5.57E 3 
0 5.22E 3 

-4.86E 3 

-4.SfE 3 

-4.1BE 3 

-17.2E 3 

-16.5E 3 

-15.8E 3 

-15.1E 3 

-14.4E 3 

-13.6E 3 
-12.9E 3 
-12.2E ·3 

-11 .6E 3 

-10.8E 3 

·10E 3 
-9.31E .3 

-8.59E 3 
-12.6E 3 

-12.1E 3 

-11.5E 3 

-11E 3 
-10./S E 3 

-9.95E 3 
-9.-43E 3 

-UE3 
-B.38E 3 

-7.85E 3 
0 7.33E 3 

-8.SE 3 
-6.28E 3 

-14.~ 3 

-13.9E 3 

-13.3E 3 

-12.7E 3 

-12.1E 3 

-11.5E 3 

-10.ee 3 
-10.2E 3 

-9.63E 3 

-ll.03E 3 

•8.42E 3 

WCH-195 
Rev. 0 

--· --·-JOO No I Sb~No 1::. ___ 2186-351 31 

~ -·---- - ·-· Rt/ . 

Bf MHF 0•1920-Feb-07 Clld\Wj 

Fl• Crest Pad Bldg AW.std [ Oa<omn• 21-Mar-2007 09:14 

Combined Shaar-Y Shear-Z 
(psi) (pal) (psi) 

7.26E 3 273.130 -33.382 

6.61E 3 273.130 -38.382 

6.•2E 3 273.130 -38.382 

6.36E 3 273.130 -38.382 
B.3E 3 273.130 · -38.382 

6.24E 3 273.130 -38.382 
6.18E 3 273.130 -38.382 
ll.11E 3 273.130 -38.382 

20.3E 3 559.783 ·-32.266 ,, ____ ... 
19.3E 3 559.783 -32.268 

1B.3E 3 559.763 -32.266 
17.4E 3 559-783 -32.26(1 

16.4E 3 559.763 -32.266 

15.4E 3 559.783 -32.268 
1'4.SE 3 559.783 -32.266 
13.8E 3 559.783 -32.266 
13.4E 3 5611.783 •32.266 
12.9E 3 559.783 · -32.268 

12.4E 3 559.783 -32.266 
12E 3 659.783 •32.200 

11 .5E 3 559.783 -32.266 
14.2E 3 407.328 -3.'474 
13.7E 3 407.3211 •3A74 
13.1E 3 407.326 -3.• 7-4 
12.61: 3 407.328 -3.474 

12E 3 -407.~ -3.-474 ·--11.5E 3 407,326 -3,474 

1D.9E 3 407.326 -3 .474 

10.• E 3 407.326 -3.474 ·-9.9E 3 '407.326 -3.'474 
9.4E 3 407.326 -3.474 

8.9E 3 407.326 -3.47• 
8.4E 3 '407.328 -3.474 
7 .9!: 3 407.3211 -3.474 

17.5E 3 470.892 • 1.878 
16.5E 3 470.892 -41.878 

1!5.6E 3 470.892 -41 .878 

14.7E 3 470.892 -41.878 
13.7E .3 470.692 • 1.878 
12.8E 3 470.892 -41 .878 
11.ee 3 470.892 -41.878 
11.SE 3 470.892 -41 .878 
11.2E 3 470.892 -41 .878 
10.9E 3 470.892 • 1.878 
10.6E 3 470.892 -41 .878 
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~~~=-·--=--=-
~ llcwlMd ID Weaver Boos Consuttant.s 

Joi> Totia Crest Pad Bldg 

Chrt washington Closure Hanford 

Beam Stress Cont ... 
Beam UC Section Axlal Send-Y 

(Jlsl) (ps~ -·--- .. 
0.917 968.878 1.52E 3 
1.000 966.756 1.84E 3 

8 0.000 279.513 -1 .86E 3 
0.083 279.513 -1.56E 3 ~---· 
0.167 279.513 -1.26E 3 ·-···-- 0.250 279.513 -962.474 
0.333 279.51.3 ~6-4.114 
0.417 279.513 -365.754 

,-- -·- 0.500 279.513 -67.395 
0.683 278.513 230.985 
O.B67 279.513 529.324 
0.750 279.513 827.684 - -· -
0.833 279.!513 1.13E 3 --n-•-
0.917 279.513 1.42E 3 --····- , .ooo 279.513 1.72[! 3 - 10 0.000 736.982 -163.319 --· 0.083 734.880 -136.513 ---

1-,:.._, __ __ 0.167 732.737 -109.708 
0.250 730.615 -82.903 - 0.333 ns.492 -56.098 
0.417 726.370 -29.292 --· 
0.500 72-4.247 -2.487 

- ·- ·· 0.583 722.125 24.318 - ·- ~--
0.1567 720.002 51.123 
0.750 717.880 77.929 
0.833 715.757 104.734 

--···- . 
0.917 713.635 131.539 

- .-• · .... 
1.000 711 .512 158.344 

11 0.000 736.982 -163.319 
0.083 734.860 -136.513 
0.187 732.737 -109.71)8 
0.250 730,615 -82.903 --- 0.333 128.492 -56.098 
0.417 728.370 -29.292 
0.500 724.247 -2.487 
0.583 · 722.125 24.318 ~ --
0.887 720.002 51.123 
0.750 717.880 77.1129 
0.833 716.757 · 104.734 -
0.917 713.635 131.539 

1.000 711 .512 158.344 
12 0.000 782.134 -173.493 

0.083 779.878 -145.019 

0.167 777.622 •116,544 

0.250 775.365 -88.070 

8'1nd-Z Combln•d 
(p$1) (psi) 

-7.81E 3 , 10.3E 3 
-7.21E 3 10E 3 
-8.26E 3 10.4E 3 
-8.12E 3 9.96E 3 
-7.981: 3 9.52E 3 
-7.84E 3 9.09E 3 
-7.71E 3 8.55E 3 
-7.57E 3 8.21E 3 --7.43E 3 7.78E 3 
-7.29E 3 7.8E. 3 
-7.16E 3 7.97E 3 
-7.02E 3 8.13E 3 
-6.88E 3 8.29E 3 
-6.75E 3 8.45E 3 
~.61E 3 8.61E 3 

-6.1E 3 7E 3 

-6.85E 3 6.72E 3 
-5.59E 3 6.44E 3 
-5.34E 3 6.15E 3 
-5.08E 3 5.67E 3 
-4.83E 3 5.58E 3 
-4.57E 3 5.3E 3 
"4.32E 3 , 5.07E 3 
-4.06E 3 4.841: 3 
-3.81E 3 4.81E 3 
-3.5SE 3 4.38E 3 
-3.3E 3 -4.1SE 3 

•3.05E 3 3.92E 3 
-6.1E 3 7E 3 

-5.85E 3 8 .72E 3 

-5.59E 3 8.44E 3 
-5.34E 3 e.1se 3 
-5.08E 3 5.87E 3 

-4.83E 3 5..SSE 3 
-4.57E 3 5.JE 3 
-4.32E 3 6..07E 3 
-4.06E 3 4.84E 3 

·-3.81E 3 4.61E 3 

-3.56E 3 4.38E 3 
-3.3E 3 4.15E 3 

-3.0SE 3 3.92E 3 

-6.49E 3 7.44E 3 
-6.22E 3 7.14E 3 
...S.95E 3 6.84E 3 
-5.67E 3 6.54E 3 

Job No I Sh~Na 
2186-351 

I'll• 

R<I 

32 J" 

WCH-195 
Rev. a 

··-

ey MHF D""'.zO-Feb-07 ChdW,N 

Filo Crest Pad Bldg AW.$ld 10.te/Tlmo 21-Mar-2007 09:1-4 

Shear-Y Shear-Z 
(psi) [psi) 

470.892 -41 .878 
470.892 -41.878 
106.538 -39.378 
106.538 -39.378 
106.538 -39,378 
106.538 . -39.378 
106.538 -39.378 
106.538 -39.378 
106.538 -39.378 
106.538 -39.378 ----106.c538 -39.378 
106.538 -39.378 
106,538 -39.378 
106.638 -39.378 
106.538 -30.378 
197.766 -3,538 

197.756 -3.538 
197.756 -3.538 
197.756 -3.!538 
197.756 -3.538 

- 197.756 -3.c538 
197.756 -3 .538 
197.756 -3.538· 

197.758 -3.1538 
197.756 -3.533 
197.756 -3.1538 
197.756 -3.538 
197.756 -3.538 
197.756 -3.538 
187.756 -3 .538 

197.756 -3.538 
197.756 -3.538 
197.766 -3.538 
197.756 -3.538 
197.758 -3.1538 
197.758 -3.538 
197.756 -3,538 
197.756 -3 .538 
197.756 • -3.538 
197.756 -3.538 
197.756 -3.538 
210.215 -3.758 
210215 -3.758 

210215 -3.758 
210.215 -3.158 
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~ ·WSA~ - . 
COM~ 

41 J I: 
SoftW•r• ftcanud 10 WWNer l!!lool ConaiJtltU 

Job nae Crest Pad Bldg 

Cliont Washington Closure Hanford 

Beam Stress Cont. .. 
Beam UC Section Axial Bem!•Y 

(psQ {P-!0 

0.333 m .1os -59.595 
-· -·· ·-

0.417 770.~3 -31.122 

. 0.500 768.!597 -2.647 

0.583 766.341 25.827 ·----·-· 0.667 764.084 54.301 
0.750 761 .828 82.775 

0.833 759.572 111 .250 

0.917 757.316 139.724 

1.000 755.060 168.198 

13 0.000 782.134 -173.493 -- 0.083 779.878 -145.019 

0.167 m .622 -116.54-4 

0.250 775.365 -88.070 
0.333 m .1oa -59.696 
0.417 770.803 -31.122 -- ,__ 
0.500 768 .597 -2.647 
0.583 . 76!1.341 25.827 

. 0.667 764.084 54.301 ... 
0.750 761 .828 82.775 ---· 0 .833 759.672 111 .250 -.... 
0 .917 757.315 139.724 

1.000 7155.080 168.198 - · 14 0.000 1.34E 3 -1137.236 

0.083 1.34E 3 -139.379 
-··-•··-

0.167 1.34E 3 -111.623 
0.250 1.3-4E 3 -83.666 

0.333 1.33E 3 -66.609 

0.417 1.33E 3 -27.952 

0.500 1.33E 3 -0.095 - · 0 .583 1.33E 3 27.782 
0.667 . 1.33E 3 55.818 
0.750 1.32E 3 83.475 

0.833 1.32E 3 111,332 - .. 
0 .817 1.32E 3 139.189 -- --· 1.000 1.32E 3 167.046 

15 0 .000 1.34E 3 -167.236 

0.083 · 1.34E 3 -139.379 

0.167 1.34E 3 -111 .523 

0.250 1.34E 3 -83.866 
0.333 1.33E 3 -55.809 

0.417 1.331: 3 -27.952 

0.500 1.33E 3 -0.085 --- 0.583 1.33E 3 27.762 ---- --
0.667 1.33E 3 55.618 

~-·--=-· -·--~ 
0.750 1.32E 3 83.475 

Bend•Z Combined 
(psi) (psi) 

-5.4E 3 6.24E 3 · 

-5.13E. 3 5.94E 3 
-4.86E 3 5.63E 3 
-4.69E 3 , 5.38E 3 

-4.32E 3 5.14E 3 

-4,05E 3 4.S9E 3 

-3.78E 3 4 .65E 3 

-3.51E 3 4.41E 3 
-3.:24E 3 4.16E 3 

-li.49E 3 7.-4-4E 3 

-li.22E 3 7.14E 3 

-6.95E 3 &84E ~-
-5.67E 3 6.54E 3 

-li.4E 3 6.24E 3 
-5.13E 3 5.9<4E 3 

-4.86E 3 6.63E 3 

-4.69E 3 5.38E 3 -
-4.32E 3 S.14E 3 
-4.05E 3 4.89E 3 
-3.78E 3 4.C5E 3 .. 
-3.i51E 3 4.41E 3 -
-3.24E 3 4.18E 3 

-11 .2E 3 12.8E 3 

-10.BE 3 12.JE 3 

-10.3E 3 11 .8E 3 
-9.84E 3 11.3E 3 
-9.37E 3 10.SE 3 

-8.9E 3 10.3E 3 

-U3E 3 9 .78E 3 

-7.96E 3 9.32E 3 

-7.49E 3 8.87!: 3 

-7.021!: 3 8.43E 3 
-8.55E 3 7.99E 3 
-8.09E 3 7.64E 3 
-5.62E 3 7.1E 3 

- 11 .2E 3 12.8E 3 

-10.BE 3 12.3E 3 

-10.3E 3 · 11.BE 3 

-9.84E 3 11.3E 3 

-9.37E 3 10.SE 3 
-UE 3 10.3E 3 

-8.-43E 3 9.76E 3 
-7.96E 3 9.32E 3 

-7.49E 3 11.87£: 3 
-7.02E 3 8.43E 3 

·- ·· I Shoal No 
JobNo 

2186--351 

Po• 

Rlf 
- ··- · 

33 I Rav 

-·--·-·--- ·-· 

WCH-195 
Rev. 0 

··-
ey MHF Oat"2(} Fel>-07 ChdWN. 

Fb Crest Pad Bldg AW.std 10.1arrom1 21-Mar-2007 09:14 

Shear-Y Shear.Z 

(psi) (psQ ---210.215 -3.758 

210.215 -3.758 

210.215 -3.758 

210.215 -3.758 

210.215 -3.758 .. 
210.21!1 -3.758 

210.215 ·3.758 · 
210.215 -~ 
210.215 -3.758 

210.215 -3.768 

210.215 -3.768 ·-210.215 -3.758 

210.215 -3.758 

210.215 -3.758 
210.215 -3.75.'! 

210.215 -3.758 

210.215 -3 .758 

210.215 -3.758 

210.215 -3.758 

210.215 -3.758 
210.215 -3.758 

210.215 -3.758 

364.304 -3,!177 

364.304 -a.sn 
364.304 -3.677 
364.::104 -3.!177 
364,.:,04· -3.6TT 

364.304 -3.6TT 

364.304 -3.877 
364.304 -3 ,677 -
364.304 .:J.677 
364.304 -3.677 
364.304 -3.677 

3!14.304' -3.677 

364.304 -3.677 

354.304 -3.677 

364.304 -3.677 
384.304 -3.tJTl . 
364.304 -3.ID 
364.304 -3.677 

364.304 -3.677 

364.304 -3.6TT 

364.304 -3.677 

364.304 .:J.677 

364.304 -3.677 
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·-·-
~ ~--co.a=~ .::a.:r 

Sof'l!tnre lat'.Md 10 Wet¥«' BCOI Ccnstllallts 

Job r,~ Crest Pad Bldg 

Clo<1I Washington Closure Hanford 

Beam Stress Cont... 
Beam I.JC Section Axlal Bond•Y 

(psi) (psi) .,._ 
0.833 1.32E 3 111.332 

0.917 1.32E 3 139.189 ....__ ... _. 
1.000 1.32E 3 167.046 . 

16 0.000 1.5E 3 -1.55E 3 

0.083 1.5E 3 -1 .3E 3 

0.167 1.5E 3 -1.05E 3 

0.250 1.51: 3 -soo.en - ·-·--
0.333 use 3 -550.836 
0.417 1.49E 3 •300.700 

MOO 1.49E 3 -50.565 
0.583 USE 3 199.671 ----- -· 0,667 1.-49E 3 449.707 -- f------· 
0.750 1.49E 3 699.843 

0.833 1.48E 3 949.978 
0.917 uee 3 1.2E 3 

-1 .000 1 .48E 3 VISE 3 ..• ···-
17 0.000 996.211 ·2.02E 3 . 

0.063 994.068 -1 .69E 3 
0,167 991 .966 -1.37E 3 

0.250 989.843 -1 .04E 3 --- - ·- 0_333' 987.721 -719.843 _,.. 
0.417 9815.598 -394,792 

·---
0.600 963.4711 -119.940 

0.683 981.353 254.911 

0.667 979.231 679.763 

0.750 - 9TT.108 .. . 904.614 

0.833 974.988 1.23E 3 

0.917 872.863 1.55E 3 

1.000 970.741 1.88E 3 .. . 
5 1 0.000 274.654 61 .323 

0.083 278.776 50.294 - --· 0.1117 278.899 S9.2tlll --· 0.250 281 .022 28.238 -- 0.333 283.144 17.209 

0.417. - 285.268 11.181 

0.600 287.389 -4.8-47 - · O.li83 289.512 -15.878 

0.667 291.634 -26.904 ~·--
0.750 293.7·58 -37.933 

- ··-
0.833 295.879 -48.961 ---· --- 0.917 298.CXl1 -59.889 .. 

. 1.000 300.124_ -71.018 

2 0.000 372..435 14.067 ·- 0.083 372.435 12.837 

. 0.167 372.435 11.607 

·--.-.-

-·----

Be!ld-Z Combined 

(psi) (pSI) 

-6.55E 3 7.99E 3 

-6.09E 3 7.!S4E 3 
-5.62E 3 7.1-E 3 

-17.2E 3 20.2E 3 

-16.6E 3 19.4E 3 

-16E 3 18.6E 3 

- 15.5E 3 17.SE 3 

-14.9E 3 17E 3 

-14.3E 3 18.1E 3 

-13.BE 3 15.3E 3 

·13,2E 3 14.9E 3 

-12.7E 3 14.6E 3 

-12.1E 3 14.JE 3 

•1UE 3 14E 3 

·11E 3 13.7E 3 

·10.4E 3 13.4E 3 

•14.4E 3 17.4E 3 
-14E 3 16.7E 3 

-13.6€ 3 15.9E 3 

•13".2E 3 15.2E 3 

-12.8E 3 14,SE 3 

-12.4E 3 13.8E 3 

-12E 3 13.1E 3 
-1'1,6E 3 12.9E 3 

·11 ,2E 3 12.BE 3 

-10.8E 3 12.7E 3 
-10.4E 3 12.8E 3 

-10E 3 12.ee 3 

•9.65E 3 12.SE 3 
0.000 335.977 

7-5.052 402.123 

150.10!5 4e8.270 

225.157 534.418 
300.209 &JO.S63 
375.262 666.709 

-460,31~ 742.880 

525.366 830.754 
800.418 918.857 

675.471 1.01E 3 
750.523 1.1E 3 
825.575 1.18E 3 

800.628 1.27E 3 

-0.00D 386.502 

78.404 483.675 

156.807 540.849 

r SlleelNo JcbNo 

2186-351 

Pllt 
... 

Rel 

34 IRW 

WCH-195 
Rev. 0 

--
By MHF 0"".2~eb-07 = ~WI 

n. Crl!$t Pad Bldg AW.aid I°'- 21 -M.ir-200100:1<1 

Shoat-Y Shear-Z 
{psi) (psi) 

36-4.304 -3.877 

364.304 -3.677 

364.304 -3.6TT 

434.839 -33.013 

434.839 -33.013 

434.839 -33.013 
434.839 -33 .013 

434.839 -33.013 

~ .839 -33.013 

·4S4.839 -33.013 

434.839 -33.013 

434.839 -33.,013 

434.839 -33.013 .. 
434.839 -33.013 
43-4.e:39 -33.013 

434.839 •33.013 

304.300 -42.874 .. 
304 .300 -42.874 

304.300 -42.874 
304.300 -42.874 

304.300 -42.874 

304.300 -42.874 

304.300 -42.87-4 

304.300 -42.874 

304.300 -42.874 

304,300 -42.874 

:IIM.300 ·42.874 

304.300 -42.874 

304.300 -42.874 
58.248 1.-456 

58.248 1.456 
58.248 1.•56 
58.248 1.458 

58.248 1.458 

58.248 1,4511 

58.246 1.456 
68,248 1.•58 
68.248 1.456 

58.248 1,456 

58.248 1.456 

58.248 1.456 ·-
68.248 1.456 

80.649 0.162 

80.849 0.162 ·- --
60 .848 0.162 
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~ -~ CO#a-=1Uff9 --==----,•-BoosC<>mullants ---·-----· 
Jcb TIiie Crest Pad Bldg 

~No 

2186-351 

Po<t 

Roi 

8Y MHF 

I Shoo! No 
35 

o.te.20-F eb-07 

I Rov 

Cl>dwt,1 

WCH-195 
Rev.O 

----•·· 
FU• Crest Pad Bldg AW.std 10oi<1r,me 21:-M~09:14 Cllont Washington Closu-e Hanrotd 

Beam Stress Cont ... 
Beem L/C Section Axial Bend-Y Bend-Z Combined Shear-Y 

~---.. ·· 
(psi) CPsO (psi) (psi) (ps~ 

0.250 372.435 10.3n 235:211 616.022 60.849 ·-
0.333 372.435 9.147 313.614 695.198 B0.&49 
0.417 372.435 7.917 392.018 n2.369 60.849 
0.500 372.435 8.687 470.421 849.543 60,849 

0 .583 372.435 5.457 548.825' 926.716 60.849 

0.667 372.•35 4.227 627.228 1E 3 60.849 

0.750 372.435 2 .997 705.e:32 LOSE 3 60.849 
0.833 372.435 1.767 . 784.035 1.16E 3 60.849 ·-·------,_ __ 
0.917 377.435 0.537 882.•38 1.24E 3 eo.849 -
1.000 377.•35 • -0.693 940.842 1.31E 3 ~0.849 

3 . 0.000 28.725 -T.71M -0,000 36.518 -0.006 -· 0.083 28.726 ~ .329 --0.007 35.061 -0.006 ...... 
0.167 28.725 -·4.865 --0.015 33.604 -0.006 --~ - ------ -0.250 28.725 -3,<IOO --0.022 . 32.147 -0.006 
0.333 28.725 ·1.938 -0.000 30.690 -0.006 
0.417 28.725 -0.471 --0.037 29.233 -0.006 ·- · - ·· 
0.500 28.725 0.993 -0.044 29.763 -0.006 
0.583 28.725 2.458 --0.052 31.235 -0.006 . 
0.667 28.725 3.922 -0.059 32.707 -0.006 -
0.750 28.726 6.387 -0.007 S-4.178 -0.006 --1--· 
0.833 26.725 8.851 -0.074 35.650 -0.006 ---· 
0.917 28.725 8.3HI -0.081 37.122 -0.006 

·- ...... 
1.000 28.725 9.780 -0.089 38.S94 -0.006 -- --4 0.000 28.725 -7.794 -0.000 38.518 -0.006 --
0.083 28.725 -8.329 -0.007 stl.061 -0.006 
0.187 28.725 -4.885 -0.015 33.604 -0.00Ci ---0.250 28.725 -3.400 -0.022 32.147 -0.006 
0.333 28.725 -1 .936 -0.030 30.690 -0.006 -- -T 
0.417 28.725 -0.471 -0.037 29.233 0 0.006 

- - -· o.eoo 28.725 0.993 -0.044 29.763 -0.006 

0.583 28.725 2.458 -0.052 31.235 -0.006 
0.667 28.725 3.922 -0.059 32.707 -0.006 ----· ~ -.. --. 

28.725 5.387 -0.067 34.178 ·-:o:ooe 0.750 
0.833 28.725 6.851 -0.074 35.850 -0.006 

0.917 ~ .725 8.316 -0.081 37.122 -O.OQ6 .. 
1.000 28.725 9.780 -0.0811 38.594 -0.006 

5 O.OQO ..2ee.959 0 2.BBE 3 ~ .000 -3 .15E 3 620.794 
·- · -- -620.794 0 .033 -26(1.959 -2.44E 3 799.8Q2 -3.5E 3 - ··- 0.167 -268.958 -1.99E 3 1.6E 3 -3.etlE 3 620.794 - 0250 -266.959 -1.54E 3 2.•E 3 -4.21E 3 820.794 

Q.333 -266.959 -1.09E 3 3.2E 3 -4.561: 3 620.794 

0.417 -21!5.9511 · -647.552 4E 3 -4.0IE 3 820.7G4 .. 
0.500 -26(!.~9 -200.349 4.BE 3 -5.27E 3 620.794 -0.683 -266.959 2-46.85• 5.BE 3 -6.11E 3 820.794 

0.687 -268.959 694.057 8.4E 3 •7.3BE 3 620.794 

Print rundllalll: 211!1Y.1C071~21 ST AAD . .Pro for Windows Release 2006 

Design Analysis Variance Report ERDF Cells 7-10 
October 2007 

Shear.Z 
(psi) 

0.162 

0 .162 ··-
0 ,162 

0.182 

0.162 
0.182 

0.162 

0.162 

o .1e2 

0.1~ 

-0.193 

-o:i"93 
-0.193 
-0.193 --
-0.193 
-0,193 

-0.193 

-0.193 

-0.193 

-0.193 

-0.193 

-0.193 
,0.193 

-0.193 

-0.193 
-0.1113 
-0.193 

-0.193 ---
. -0.193 

-0.193 

-0.193 

-0.193 ~·-
-0.193 
-0.193· 

-0.193 

-0.193 

-59.023 ··--59.023 

-59.023 

-59.023 

-59.023 

-511.023 

-59.023 

-59.023 

-59.023 

-
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·- -
~ ---= co--.r...._ 

. . c:::.aF-
SalMan tkantld 10 w,__. Boca Canaltanb. 

J~ Tltle Crest Pad Bldg 

Cioni Washington Clost1e Hanford 

Beam Stress Cont. .. 
Beam UC S.ctlon Axlal Bend•Y Bend-Z 

(J)Sl) (ps1) (psi) 

·o.1so -266.959 1.14E 3 7.2E 3 

0.&33 -266.959 1.59E 3 Be 3 .. 
' 

0.917 -266.959 2.04E 3 8.8E 3 
1.000 -288.959 2.48E 3 9.6E 3 

6 0.000 353.781 -2.0QE 3 --0.000 -- .. 
0.063 355.8&4 •1 .nE 3 733.774 . 
0.167 358.006 •1.«E 3 1.47E 3 

0.2!50 360.129 -1 .12E 3 2.2E 3 

0.333 362.251 -796.997 2.94E 3 

0.•17 364.374 -473.545 3.87E 3 --· .. 
0.500 386.496 ·150.094 ,4.4E3 

0.583 368.619 173.357 5.14E 3 

0.687 370.741 496.809 6.87E 3 -
0.750 372.864 820.260 e.ee 3 
0.333 374.9M 1.14E 3 7.341: 3 

0.917 3n.109 U7E 3 8.07E 3 
1.000 3711.231 1.79E 3 8.81E 3 

7 0 .000 647.089 75.390 O.OOJ 
0.063 849.212 83.131 153.456 

0.167. 651 .334 50.873 306.912 

0.250 853.457 38,815 480.387 

0.333 855.579 28.~ 813.823 . 
0.417 657.702 14.098 767Z79 -
0.500 859.82-4 1.839 020.735 

0.583 661 .947 -10.419 1.07E 3 .. 
0.667 664.069 -22.677 1.231: 3 -- 0.750 666.192 -34.936 1.38E 3 

0.833 668.314 -47.194 1.53E 3 --
0.917 670.-437 -59.453 1.69E 3 
1.000 672.659 -71.711 1,84E 3 

i---·-~· 
8 0.000 7.695 -2.82E 3 -0.000 -- 0.083 9.818 -2.39E 3 87-4.944 

0.167 11 .940 -1 .DBE 3 1.75E 3 

0.250 14.063 -1 .51E 3 2.62E 3 
0.333 18.185 •1.0BE 3 3 .5E 3 

0.417 18.308 -641.371 4.37E 3 --· 0.600 20.-430 -205.196 5.25E 3 
,----

0.583 22.553 230.978 6.12E 3 

0.667 24.675 667.153 7E 3 

0.760 26.798 1.1E 3 7.87E 3 -·- 0.833 28.920 1.54E 3 8.75E 3 
. 0.917 31 .043 UBE 3 9.62E 3 

1.000 33.165 2.41E 3 10.CiE 3 

9 0.000 -274.-486 -2.&41: 3 · -0.000 

0.083 -274.486 -2.-49E 3 813.699 

Combined 

(ps~ 
-8.61E 3 

-9.B5E3 

-11.1E 3 

-12.3E 3 
2.«E 3 
2.86E 3 

3.27E 3 

3.68E 3 
4.09E 3 

-4.51E 3 
•.92E 3 
5.68E 3 

6.74E 3 

7.8E 3 
a.see ·:, 

0

II.S2E 3 

11E 3 
722.479 

865.799 

1.01E S 

1.15E 3 
1.3E 3 

1.44E 3 

1.58E 3 
1.75E 3 

1.ll1E 3 

2.08E 3 
2.25E 3 

2.42E 3 
2.58E 3 
2 .831; 3 

3 .27E 3 
3 .71E 3 

4.15E 3 

•.sge 3 
5.03E 3 
5.48E 3 
6.38E 3 

7.00E 3 

9E 3 

1D-3E 3 

11.SE 3 

12.SE 3 

-3.22E 3 

-3.57E 3 

/ObNo 

2186-351 

Pa,i 

Raf 

1

SNe,~ 

36 IR~ 

WCH-195 
Rev. 0 

ey MHF Datoio-Feb--07 Chd\/1/VV 

Filo Crest Pad Bldg AW.std lllal<ffine 21-Mar-2007 09:14 

Shllar-Y Sheer..Z 
(J)Sl) (pslj 

620.794 -69.023 
620.794 •59.023 

620.794 -59.023 

620.794 -69.023 

569.480 • -42.890 

56g_4ao • 2 .690 
· S89.480 -42.690 

569.480 -42.690 

5811.'480 -42.690 

569.480 -42.690 

689.480 -42.690 

569.400 -42.890 

569.480 -'12.890 

569.480 -'12.890 

569.480 -42.890 ·-569.-480 -42.690 

569.480 -42.690 

119.097 1.618 

119.097 1.1318 

119.097 1.818 

119.097 1.618 

119.097 1.818 

119.097 1.618 

111l.097 1.618 

111l.097 1.6111 --
119.097 1.618 

119.097 1.618 

119.097 1.618 

119.097 1,618 -·-119,087 1.818 
879.042 -57.587 

679.042 -57.SfrT -· 
679.042 -57.567 

879.042 -ol.567 

679.042 {17.567 

879.042 -57.15e7 

679.042 -57.567 

679.042 ..Q.587 

678.042 -ri'l.567 
67G.042 -57.567 

679.042 -57.1167 

67Q.042 -S,.567 

678.042 •5HRT 
831.510 -80.229 

631.510 -80.229 
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----
~~~ co>.•~= 

scftwaf. llc:am,mj to 'IMwr Boo& eor.utants 

lob Tito Crest Pad Bldg 

--------Cllent Washington Closure Hanford 

Beam Stress Cont ... 
Beam UC Section Axial Bend-Y 

(psi) (ps~ 
0.167 -274.488 -2.03E 3 

0.250 -274.-4:88 -1.57E 3 

0.333 -274.-486 •1 ,12E 3 ,__ 
0.417 •274.486 -861.153 - --· -204.807 0.500 ·274.-C88 ---- ... 
0.583 -27,U88 251.640 

0.887 -274.4811 707.886 

0.750 -274.486 1.16E 3 ,_ ____ 
'--· 

0,833 -274.486 1.62E 3 
0.917 -274.486 2.08E 3 -
1.000 -27·4.188 2.53E 3 

10 · 0.000 294.761 55.887 

0.083 296.884 45.884 
~ 

0.167 2(19 .ooe 35.861 ._ __ 
0.250 301. 129 25.858 

1----·--· 
0.333 303.251 15.854 --- 0.417 305.374 5.851 --- . 0.500 307.496 -4.152 --··- ...... 
0.583 309.819 -14.155 ···----- t-·--· 

311 .741 -24.159 0.667 ·--·-
0.750 313.884 -34.182 -- --· 
0.833 315.$184 • 4.185 -----· 
0.917 318.1~ -54.188 ,__,.. 
1.000 320.231 •{14.17.1 

1-----'--
11 0.000 2114.701 55.867 

·-·· 0.083 296.8&4 45.884 

0.187 299.008 35.861 

0.250 301.129 25.858 

0.333 303.251 1S.854 

0.417 305.374 6.&St 

0.500 307.496 -4.152 

0.583 309.619 -14.155 ~·-· 0.667 311 .741 -24.159 ~-·- ··-
0.750 313.884 -34.162 ··-
0.833 315.886 • 4.185 

·- · 
0.917 318.108 -54.168 . 
1.000 . 320.231 -64.171 ·- ··--

12 0.000 312.085 59.731 - - ·- · 0.083 314.321 49.033 ----
0.167 318.577 38,335 

0.250 318.833 27:537 
0,333 321.089 16,Q311 

0,417 323.346 8.241 

D.500 325.6D2 -4.457 

o:583 327.858 ·-15.155 

Bend-Z 

(pal) ... 
1.63E 3 

2 .44E 3 

3.25E 3 
4.07E 3 

4.88E 3 

5.7E 3 

6.51E 3 

7.32E 3 

8 ,145 3 
8.QSE 3 

9.76E 3 
0.000 

75.047 

150.094 
22! .141 

300.188 

375.236 

450.283 

525.330 

800.317 

675.424 

750.411 

825.518 

900.586 

0.000 
75.047 

150.094 

225.141 

300.188 
375.236 
450.283 

525.330 

600.377 

875.424 

750.471 

825.518 

90([~ 

0.000 
79.775 

l59.551 

239.326 
31Q.102 

398.877 

478.652 

558.428 

---~--

Combined 

(psi) 

,3.93E 3 
• .29E 3 

-4.65E 3 

-SE 3 

-5.38E 3 

'8.22E 3 

-7.49E 3 

-8.78E 3 

-10E 3 

-11.3E 3 

-12.6E 3 

350.629 

417.795 

484.962 

l~No Job No 

2186-351 37 

Part 

RII 

rw 

WCH-195 
Rev. 0 

·--

··- -

-----·---
8Y MHF °'""20-Feb-07 ChdW,N 

File Crest Pad Bl<jg AW.std I 0•temne 21-Mar-2007 09:14 

&hear-Y Shear-Z 
(psi) -~ 

631.510 -60.229 

631 .510 -60.229 

631 .510 -60.229 

631.510 -60.229 

631 .510 -60.229 

831 .510 -80.229 

831 .510 -60.229 

631.5 10 -eo.229 

631.510 -60.229 

631.510 -60.229 

631 .1510 -60.229 

58.244 1.320 

58.244 1.320 

158.244 1.320 ---- ~--- -7•-w 552.128 58.244 

819.294 68.244 
r----~---

1.320 

888.461 58.244 1.320 

761.931 58.244 · ·- 1.320 - ---849.104 58.244 1.320 

938.277 58.244 - ·· 1.320-
··-·-

1.02E 3 58.244 1.320 . 
1.11E 3 ·-68.244 ··-·--1,320 - · ···-1.2E 3 58.244 1.320 

1.2ee 3 68.244 1.320 -
350.829 58.244 1.320 
417.795 58.244 1.320 

484.982 58.244 1.320 

552.128 58.244 1.320 

619,294 58.244 1.320 

588,461 58.244 1.320 

781 .931 58.244 1.320 

849.104 ·58.244 1.320 

1'136.277 68.244 1.320 

1.02E 3 58.244 1.320 

1.11E 3 58.244 1.320 

1.2E 3 58.244 1.320 

-1.28E 3 58.244 1.320 

371.795 81 .914 1.412 

443.129 81 .914 U12 

514.462 61.914 1.412 

1585,786 61 .914 1.412 

657.130 81.llH 1.412 

728.463 61 .914 1.412 ---808.712 61 .914 1.412 --·-901 .442 61 .914 1.412 
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·---·---- ·· 
~ -----~--=.... 

--:ii::/JF 
Sdtff_.. kensod ti:! IA-'8.awr 9aol C,cn:slJtMII -

.loo T1h Crest Pad Bldg 

Cioni Washington Closure Hanford 

Beam Stress Cont. .. 
Beam UC Section Axial Bend-Y Bend-Z 

(psl) (ps~ (psi) --- o.ee1 330 .. 114 -25.853 6:la203 

0.750 332.371 -38.552 717.979 

0 .833 334.627 --47.250 797.754 

0.917 338.883 -67.948 877.530 ~ -
1.000 339.139 -68.848 957.305 .. 

13 0.000 312.065 59.731 0 .000 

0.083 314.321 411.033 79.775 

0.1117 316.1177 3B.33!1 159.551 ,... __ --
0 .250 318.833 27.637 239.328 - · 0.333 321 .089 16.939 319.102 
0 .417 323.346 6.241 398.8TT 
0.500 325.602 ••U57 478.662 
0.583 327.6~ -15.155 558.428 
0.667 330.114 •25.853 638.203 --· 0 .760 332.371 -M~ 717.979 

0.833 334.627 · --47.250 797.754 

0 .817 336.883 -57.1146 877.530 
1.000 3311.139 -&.&18 957.305 

I'--"·• ~- · -
14 0.000 562.079 70.688 0.000 ------· 0 .083 564.303 58.983 137.409 - · 0 .1117 588.526 47.279 274.817 -- 0 .2&1 588.749 35,574 412.226 - · 

0 .333 580.lln 23.8811 549.634 
0.417 593.195 12.164 687.043 

0.500 695.418 0.•59 824.•51 -
0.583 1597.641 -11 .245 ll61.860 -
0.667 699,864 -22.G50 1.1E 3 

0.760 602.067 -34.655 124E 3 
0.833 604.311 --48,360 1.37E 3 ,___. 
0 .917 1108.~ -68.0114 1.51E 3 

UlOO 808.757 -e9.769 1.65E 3 ~---
15 0.000 582.079 70.888 0.000 -

0.083 584.303 58.983 137.-409 -· 
0.167 586.526 47.279 27017 
0.260 1188.749 35.574 412.226 -- 0 .333 580.972 23.869 5-49.834 

0 .417 693,196 12.164 &7.043 
0 .1500 119!!.418 0.458 824.451 

0 .683' 697 .641 -11.245 881 .MO 
0.667 599.864 -22.9.60 1.1E 3 

0 .750 8()2.087 -34.655 1.24E 3 - 0.833 so-4.311 --48.380 1.37E 3 - ·-- 0 .917 506.&34 -58.06"4 1.51E 3 
1.000 808.757 -89.789 1.115E 3 

16 0 .000 348.116 -2.14E 3 -0.000 --

' 

Combined 

(psll 
~ .171 

1.09E 3 

1.18E 3 

1.27E 3 -1.37E 3 

371.795 

«3,12SI 

514.482 

585.798 

657.130 

728.463 
808.712 

1101.442 

994.171 
1.09E S 

1.1BE 3 

1.27E 3 

1,37E 3 

652.768 

780.694 

908.621 

1.0'!E 3 
1.16E 3 
1.29E 3 
1.42E 3 

1.67E 3 ... 
1.72E 3 -
1.87E 3 

2.02E 3 
2.18E 3 

2.33E 3 

652.768 

780.894 
908,621 

1.04E 3 
1.16E 3 
1.29E 3 
1.42E 3 

1.575 3 
1,72E 3 

1.87E 3 
2.02E 3 

2.18E 3 
2.33E 3 

2.48E 3 

l<lt>No I ShMIHo 
2186-351 

Pa4 

Rd 

38 IR~ 

WCH-195 
Rev. a 

·-

8Y MHF oat'20--Fe~? ClldW,N 

Fh Cre!I Ped Bldg AW.std 10o1emm, 21 -Mar-2007 09:14 

ShUr-Y Shaar-Z 
(pal) (ps~ 
81.914 1.412 
61 .914 1.412 
61.914 1.412 

61.914 1 .. 412 

61.914 1.412 

61.914 1.412 

61 .914 1.412 ... 
61 .914 1.412 
61.D14 1.412 --
61 .914 1.412 

61.914 1.412 

61.914 1.412 

61.914 1.412 

61 .914 1.412 
81 .914 1.412 -
61 .914 1.412 

61 .914 1.412 

61.914 1.412 
106.642 1.&C5 
106.642 1.545 

106.642 1.545 

106.642 1.545 
1Cle.842 1.545 
"106.642 1.545 

106.&42 1.545 

106.842 1.545 
106.642 1.645 

-106.642 1.545 
106.642 1.645 
106.64Z. 1 .1545 

106.842 1.545 

100.842 1.545 

10e.642 1.545 

106.642 1.545 

10e.642 1..545 

106,642 1M5 
106.1142 1.e45 
106.642 1.545 
106.842 1.545 

106.642 1.545 

106.642 1.645 
108.!M.2 1.545 

106.642 1.545 
106.642 1 .545 

sn.s11 -43.595 

Pf1ntlhol0atc 21/IXl/2D07 10:21 STAAD P{O for 'Mndows Release 2006 PlfntRun38ol111 

Design Analysis Variance Report ERDF Cells 7-10 
October 2007 

Page 230 of 345 

H-49 



WCH-195 
Rev. a 

··--------

~~~ 
JobNo I SlleolNo IRw 2186-361 39 

--==::...::.;:::::t 
Pen 

9- llcOOHd., W-Bool C:0,,"111n(s ---· ---------·--·---·--
Jo~ TIie Crest Pad Bldg Rrt 

ey MHF O~.fetJ.-07 ClldWW 
·-C-'"'11 Washington Closure Hanford n. Crest Pad Bldg AW.sld I Dale/lime 21-Mar-2007 09:14 

Beam Stress Cont •.. 
Beam L/C Section Axial Band-Y Bench? Combined Shear-Y Shear-Z 

(psi) (psi) {psi) (psi) (psi) (J)6l) 
0 .083 360.238 · -1.8E 3 744.12!1 2.IIE 3 577.517 -43.595 
0.167 352.961 -U7E 3 

----·-
1.49E 3 3.32E 3 677.517 -43.685 

0.250 354.483 -1.14E 3 2.23E 3 3.73E 3 577.517 -43.595 
0.333 356.608 -814.055 2,96E 3 •4.15E 3 STT.517 -43.695 - 0.417 358.728 -483.748 3.72E 3 4.56E 3 STT.517 -43.595 
0.500 360.851 -153.437 •USE 3 4.98E 3 6TT.517 -43.595 

.-..---·· 
0.583 362.973 176.372 5.21E 3 5.75E 3 577.5-17 -43.596 . 
0.687 366.096 Ci07.1 81 5.~E 3 6.83E 3 577.517 -43.595 
0.7SO :le7.218 837.490 8.7E 3 7.9E 3 577.517 -43.595 

0.833 369.341 1,17E 3 7.44E 3 8.98E 3 577;517 -43.595 
0.917 371 .483 1.liE 3 · 8.11lE 3 10.1E 3 577.517 -43.595 
1.000 373.588 1.83E 3 ~-- 8.93E 3 11 .1E 3 577.517 -43.595 

17 0.000 0.188 -2.88E 3 --0.000 2.BBE 3 688.758 -68.n4 - ·- 0.083 2.291 -2.44E 3 888.7!51 3.33E 3 689.758 -68.774 
0.187 4.413 -1.99E 3 1.78E 3 3.77E 3 689.758 -58,774 
0.250 6,536 ·-1 .55E 3 2.67E 3 4.22E 3 689.758 -oB,774 
0.333 8.658 -1.1E 3 3.56E 3 4.&6E 3 688.758 -!18.774 
0.417 10.781 ~.97;! 4.44E 3 5.11E 3 6811.758 -ss.n4· 

0.500 12.903 .-209.854 li.33E 3 6.58E 3 689.758 -58.774 
0 .583 15.028 235.664 B.22E 3 6.47E 3 689.758 -511.774 ·-0.667 17.148 880.982 7.11E 3 7.81E 3 689.758 -58.774 
0.750 19.271 1.13E 3 · 8E 3 9.14E 3 8B8.758 -58.774 
0.833 21 .393 1.57E 3 8.B9E 3 . 10.5E·3>- 688.758 -58.T/'.4 
0.817 23.516 2.02E 3 9.7BE 3 11.ee 3 889.758 -&J.774 
1.000 25.838 2.46E 3 10.7E 3 132E 3 889.758 -58.774 ·- -- - •-.-

6 1 0.000 154.1169 -157.348 -3.3E 3 3.61E 3 656.176 -5.602 
1-----

0.083 152.17-4 -108.09!i> -2.33E 3 2.158E 3 600.289 -S.602 ··--- 0.167 1-48,379 -54.650 -1.43E 3 1.6-tE 3 544..403 -5.602 
0.260 148.8&4 -3.801 ·1131 .388 781.573 488.616 -5.802 
0.333 143.789 47.647 85.131 276.587 432.629 -5.602 · ·--
0,417 140,994 98.898 714.708 9/J4.595 378.742 -5.602 ....._ __ 
0.500 138.199 150.145 1.26E 3 1.55E 3 320.858 <i.ll02 
0.5113 135.4q4 201.393 1.71E 3 2.05E 3 264..869 -6.602 
0.687 132.609 252.842 2.08E 3 2,-47E 3 209.082 . -5.802 

. 153.195 ---0.750 129.815 303.891 2.38E 3 2.8E 3 -5.602 
0.833 127.020 355.139 2.56E 3 3.04E 3 97.309 -5.602 - 0.917 124.225 406.388 2.67E 3 32E 3 41.422 -5.602 

1.000 121.430 457.837 2.61lE 3 3.27E 3 -9.IISO -5.602 

2 0.000 172.447 -169.n9 -3.55E 3 3.99E 3 722.808 _ -5.959 

0.083 168.369 -115.22Q •2.57E 3 2.85E 3 661.301 -S.959 

0.187 1ee.2&1 -110.710 ·1.59E 3 1.81E 3 699.793 -15.969 . 
0.250 163.213 -6.200 -702.234 871 .647 538.286 -5.959 --0.333 160,135 48.310 87.340 285.785 476.778 --5.959 
0.417 157,057 102.819 781 .225 1.04E 3 415.271 -5.959 

o.roo 1S3.980 157.329 1.38E 3 1.69E 3 353.763 . -5.959 
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~ ----CNIUrllaVa.zune 
--:;::.. 

- !ansadbW.-lloooO,out111,. ... 
/ObTollo Crest Pad Bldg 

... Client Washington Closure Henford 

Beam Stress Cont. .. 
Beam UC Section A:dal Bend-Y Bend.Z 

(psi) (psi) (psi) 

0.583 150.902 211 .839 1.88E 3 
- ···· f-

0.667 147.824 266.349 2.29E 3 

0.750 144.748 320.868 2.6E 3 ~----
0.833 141.668 3_75.368 2.82E 3 
Q_g17 138.690 429.878 2.941: 3 -
1.000 135.512 484.387 2.96E 3 .. 

3 0.000 0.011 1.054 -0.088 

0.083 0.011 0.838 -0.082 

0.167 0.011 0.618 -a.on 
0.250 0.011 0.3911 -0.071 

0.333 0.011 0.181 -0.066 
0.417 0.011 -0_.038 -0.060 -- ·-·- -- -
0.500 0.011 -0.258 -0.055 ·-·---· 
0.583 0.011 -0.474 -0.049 . 
0.667 

1--
0.011 -0.693 -0.044 

0.750 0.011 -0.911 -0.038 ----=---·· 
.,... ___ -

0.833 0.011 -1.130 -0.033 
·---·--··· 

0.917 0 .011 -1 .348 -0.027 -· -·---·-
1.000 0.011 -1 .566 -0.022 --· 4 0.000 0.011 1.054 -0.088 .,__ ___ .,_ ___ -
0.083 0.011 0.836 •0.082 ~---· 
0.167 0.011 0.618 -0.077 -0.250 0.011 0.3W -0.071 ··- .. 
0.333 0.011 0.181 -o.oee -- 0.417 0.011 -0.038 -0.060 ··-
0.500 · D.011 -0.256 -0.055 
0.583 0 ,011 -0.474 -0.049 
0.667 0.011 -0.693 -0.°'44 ··-0.750 0.011 -0.911 -0.038 ---·- 0.833 0.011 -1 .130 -0.033 

0.917 0.011 •1 .348 4027 -~·-
1.000 0.011 -1.566 -0.022 

·-
5 0.000 97.015 511.124 IUSE 3 ~-

0 ,083 97.015 '4:40.286 8.35E 3 
·-

0.167 97.018 3159.448 7.561: 3 

0250 97.015 298.610 6 ,76£ 3 

0.333 97.015 'ZJ.7,772 S.97E 3 

0.417 97.015 156.934 S.17E 3 

0.500 ll7.015 88.096 4.37E 3 
0.583 97.015 1,5.289 3.88E 3 
0.667 97.015 -55.571l 2.78E 3 

0.760 g1.01s -126.-417 1.Q9E 3 
- ·-· 

0.833 97.015 -197.255 1.19E 3 
0.917 97.015 -268.093 394.507 -··- · 1.000 97.015 -338.931 -401.307 - ~ 

-

·-· 

Combined 
(psi) 

2.24E 3 

2.7E 3 
3.07E 3 

3.33E 3 
3.5E 3 

3.58E 3 

1.153 

0.921l 
0.705 

0.482 
0.258 

0.109 

0.322 

0.535 

0.748 

0.961 

1.173 

1.386 
1.599 
1.153 

0.1129 
0.705 

0.482 
0.258 

0.109 

0.322 

0.535 

0.748 

0.961 
1.173 

1.386 

1.599 

9.7eE 3 
a.age 3 
8.02E 3 
7.16E 3 -8.291: 3 

5.42!: 3 
4.681:- 3 
3.69E 3 

2.93E 3 

2.21E 3 

1.'48E 3 

759Ji15 

837.2~ 

__ ,. ____ 
.l»NO 

2186--351 
.,.__ ____ 
Pa,t 

Ror 

,-NO 40 IRw 

WCH-195 
Rev. 0 

Br MHF oatoZO-Feb-07 Cl>cl WM 

F;1o Crest Pad Bldg AW.std l°"tammo 21-Mar-2007 09:14 

Shear-Y Shaar-Z 
(psi) .... (psi) 

292.258 ·5.959 -- --5.959 230.7-48 
. 169.241 -5.959 

107.733 -5.959 
46226 -5.959 

-10.767 -5.959 

0.004 0.024 
0.004 0.024 

0.004 0.024 -
0.004 0.024 --0.004 0.024 

0.004 0.024 

0.004 0.02-4 
0.004 0.024 

0.004 0.024 

0.004 0.024 
0.004 0.024 

0.004 0.024 

0.004 0.02-4 

0.004 0.024 
0.004 0.024 

0.004 0.024 

0.004 0.024 
0.004 0.024 

0.004 0.024 
0.004 0.024 

0.004 0.024 

0.004 0.024 -
0.004 0.02• 
0.004 0 .02-4 

0.004 0.02-4 
0.004 0.014 

-511.543 7.743 

-511.543 7.743 

-511.543 7.743 

-511.543 7.743 

-511.543 7 ,7-43 

-511.543 7.743 

-611.643 7.743 

-t!11.543 7.7-43 

-511.543 7.743 

-511.543 7.7-43 

-511 .543 7.743 

-511 .543 7.743 

-511 .543 7.743 --
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·-~ --~ 
ccaa,av~~ 

. --..-..ec11o_,eocs ComlAtanl• 

Jcb~ Crest Pad Bldg 

CfN\I Washington Closure Hanford 

Beam Stress Cont. .. 
· Beam UC Sec11on Axial Send-Y 

(psi} (psi) -6 0.000 367.066 98.698 

0.083 351 .962 137.701 

0.167 346.859 176.703 --· ·--···-
0.2S0 341 .755 215.706 -· 0.333 338.652 254.709 

0.417 331 .549 293.711 

0.500 325.445 332.71• 
· 0.683 321 .342 371.716 ---- -- >--
0.687 31(!.239 •10.719 -· 0.750 311.135 441>.n1 .. 
0.833 306.032 -488.n4 
0.917 300.929 527.727 

1.000 295.825 568.729 ~---.- --·- ·- -
0.000 327.•18 ·'.r21 .077 7 --- ·-- - -- - --

• 0.063 321.543 -22Ul18 ,___ __ 
- ·- · ---0.187 315.870 -115.580 - --- - -~-- ----· 

0.250 309.797 -9.802 - -- ·- --- - · 0.533 303.924 85967 -···--- 0.417 298.052 201.715 - 0.500 292.179 307.47,4 ----~-- --
0.583 286.308 413.232 ---- --- r----· -- 0.867 280.•33 518.991 --·-- --·--- ---
0.750 274.580 624.7•9 ,,_ ____ 
0.833 2i!8.888 730.507 

0.917 262.815 836.2ee 
1.000 256.1142 1142.024 

8 0.000 251 .984 353.TT6 

0.083 248.188 334.187 
0.167 248.394 314.598 

. 0.250 243.~ 296,009 
0 ,333 240.804 275.,419 

0.•17 238.009 255.830 
0.500 235.214 236.241 ---· 0.583 232.•19 216.852 -- 0.887 2211.625 197.0113 

0.750 22e.830 177.473 

0.833 224.035 157,884 
O.Q17 221.240 138.295 

1.000 2Hl.445 118.706 

9 0.000 -65.331 637.225 

0.063 ·55.331 •69.565 -·--·- - · 
0.187 -66.331 401.gQB 

0.260 -65.331 334.246 
. 0.333 -55.331 266.586 

0,417 -56,331 198.926 ·--·--

Bend-Z 

(PSI) 

824.932 

2.01E 3 

3.04E 3 

3.91E 3 

•.62E 3 
6.18E 3 

5,57E 3 
5.81E 3 

5.BBE 3 

5.8E 3 
5.5l!E 3 

5.16E 3 

4.81E 3 

~ .95E 3 
-4.68E 3 
-3.02E 3 
-1 .33E 3 

172.470 

1.5E 3 

264E 3 
3.59E 3 

4.37E 3 

4.96E 3 

5.37E 3 

5.6E3 
6.11!5E 3 

5.85E 3 

6.03E 3 

8.12E 3 
8,13E 3 

8.DSE 3 

5.88E 3 

5.1131: 3 
5.29E 3 
4.86!: 3 

•.35E .3 
3.7!5E 3 

3.06E 3 

2.29E 3 

8.14E 3 

8.38E. 3 

7.62E 3 
8.87E 3 

6 .11E 3 

5.38E 3 

Comblntd 

(psi) 

1.28E 3 

2-51: 3 

3.57E 3 

•.47E 3 
6.22E 3 

5.BE 3 

B.23E 3 

8.SE 3 

ll .61E 9 

6.56E 3 

6.36E 3 

5.00E 3 
6.47E 3 

7.BE 3 

6.•4E 3 
3.45E 3 

1.65E 3 
672.351 

J(lbNO 

2186-351 
~---·- ···-
P•rt 

RI/ 

I Shatt No 
41 ,-

WCH-195 
Rev.a 

8Y MHF ~O-Feb--07 CtdW(v 

Alo Crest Pad Bldg AW.atd j0ate1T"m• 21-Mar--2007 09:14 

Shear-Y Shaar-Z 

(psi) (pSI) 

814.825 -4.263 

712607 • .253 
!!10.590 . -4.263 --
508.573 -4.263 

406.565 -4.283 

304.538 -4.263 

202.521 -4.263 

100.503 -4.283 

-1 .514 -4.263 

-103.532 · -4.263 

-205 .549 -4.263 ·--307.666 · -4.263 
··-

-401 .663 -4.263 

1.38E 3 -11 .561 
1.28E 3 ·11 .S81 
1.14E j" -11 .561 ·-
1.03E 3 -11.561 

909.•07 -11 .561 
• I--• • 

2E 3 792.013 -11.5o1 

3.24E 3 674.819 -11 .581 
···-

4.29E 3 557.225 -11 .561 

5.17E 3 439.830 -11 .561 --5.86E 3 322.438 -11.M1 

l!.37E 3 205.042 -11 .561 .6.7E3. 
87.648 -11.661 

6 .8~E 3 -20.716 -1U561 

6.45E 3 144.633 2 .141 

8.81E 3 88.748 2 .141 

8.68E 3 32.859 2 .1•1 --
8.87E 3 -23.028 2 .1o41 

6.57E 3 -78.914 2.141 

6.38E 3 •134.801 2 .141 

e .1e 3 -190.688 2.141 ·----
5.7•E 3 -248.576 2.141 

6.29E 3 ~02.•61 2.1•1 

4.75E3 -368.3-48 2.1•1 
•._13E 3 -414~ 2.1•1 
3.42E 3 -470.121 2.141 ·--
2.62E 3 -521.•94 2 .141 

-9.73E 3 -486.082 7 .3ll8 

-8.9E 3 -486.082 7.398 
--8.0SE 3 -488.082 7.396 

-7.26E 3 -486.082 7.386 

-6.43E 3 -486.082 7.396 

-5.81E 3 -488.082 7 .396 

-
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~c~ ===--Software ftQwised ID Waver Boos C.O~ 

Job 1ilo Crest Pad Bldg 

CSent washlngton Closure Hanftlrd 

Beam Stress Cont. .. 
Beam UC Settlon Axial B1nd•Y 

(psO (paO 
0.500 -55.331 131.266 

1--- · - ·· 
0.583 -55.331 .63.606 r--"·- - --

____ .. _ .. 
0.667 -5!1.331 -4.054 
0.750 -55.331 -71 .714 
0.833 -66.331 -139.374 

0.917 -55.331 -207.034 
···-- ------- ~--· 

1.000 -55.331 •274.694 
10 0.000 154.977 · 15M09 

0.083 152. 182 -105.51'1 
0.167 149.387 -54.418 

0.250 146.582 -3.322 -- -- --·· 
0.333 143.787 47.774 
0,417 141.002 98.870 
0.500 138,207 149.865 
0.58~ 13~.412 201 .oe1 
O.ll67 132.617 252.157 
0.750 129.822 303.253 

- ·· 
b.833 ~27.027 35-1.349 
0.917 124.233 405.444 
1.000 121 .438 4~6.MO 

11 0.000 1~.977 -156.609 

0.083 152.182 -105.514 -
0.167 1411.387 -54.418 

0.250 146.592 -3.322 
0.333 143.797 47.774 
0.417 141.002 96.870 
0.500 138.207 149.965 

··- -·- ·-
0,583 135.412 201 .061 

0.867 132.617 252.157 
0 .750 129.822 303..253 

0.833 127.027 354.349 ·----- 0.917 124.233 406.444 .. 
1.000 121.438 456.540 

12 0.0!)0 164,740 -166.522 
0,083 161.769 -1 12.198 

0.167 158.798 -57.873 ··-~---- _,_ ., __ , 
0.250 155.827 -3.5-c9 ~ ---
0.333 152.856 60.778 

. 0.417 149.885 105.100 

0.500 146.914 159.-424 

0.583 143.943 213.749 
0,687 H0.872. 268.073 

0.750 138.001 322.398 

0.833 135.030 378.722 

. 0.917 132.059 431.047 

Bend-Z Combined 

(psi) (psi) 

4 .ee 3 -4.79E 3 -
3.64E 3 -3.96E 3 

3.09E 3 -3.15E 3 
2.33E 3 -2.48E 3 
1.57E 3 -1.77E 3 
818.021 -1.08E 3 

61.816 -391.643 

-3.3E 3 3.81E 3 
-2.33E 3 2.58E 3 

-1.43E 3 1.84E 3 

-a31.438 781.362 
8M85 276.655 

714.662 954.534 
1.28E 3 ' 1.55E 3 
1.71E 3 2.~E 3 
2.0BE 3 2.47E 3 
2.361:; 3 2.6E 3 

2.56E 3 3.04E 3 
2.87E 3 3.21: 3 
2.89E 3 3.27E 3 
-3.3E 3 3.61E 3 

-2.33E 3 2.58E 3 

-1.43E 3 1.64E 3 
~1 .438 781.362 

85.085 276.655 
714.662 954.534 
1.26E 3 1.55E 3 
1.71E 3 2.DSE 3 .. 
2.0BE 3 2.47E 3 
2.:Jee 3 2 .8E 3 

2.56E 3 3.04E 3 

2.67E 3 3.2E 3 
2.89E 3 3.27E 3 

·3.51E 3 3.84E 3 
:u1e 3 :pse 3 
-1.53E 3 1.74E 3 
-671 .215 830.590 

00.448 294.079 
769.889 1.01E 3 
1.34E 3 1.64E 3 -
1.82E 3 2.18E 3 

- · 
2.21E. 3 2.82E 3 

2.51E 3 2.97E 3 
2.72E 3 3.23E 3 
2.83E 3 3.4E 3 

Jol>No I snHINa 
2186-351 

P•R 

RIii 

42 rw 

WCH-195 
Rev.a 

--

----

Br MHF 0 &1"20-feb--07 OldWI-J 

Ro Crest Pad Bldg AW.sld 1Dalelf1me 21-Mar-2001 os:14 

Sllllar•Y Shoar-2· 

(psi) <PsO 
-486.082 7.396 

-486.082 7.396 
-4S6.082 7.396 ·- ---486.082 7.386 ··---486.082 7 .396 
-488.082 7 .396 
-486.0132 7.396 
856.179 -5.585 

600.292 . -5.585 

544.405 -5.585 
4811.618 -5.585 
432.832 -5 .585 
378.745 -5.585 

320.858 -5.585 
264.971 -5.685 

209.085 -5.585 
153.198 -5.585 
97.311 -5.585 
41 .424 -5.585 
-9.9-48 -5.585 

656.179 -5 .585 

II00.292 -5.585 
544.405 -5.585 
488.618 -5.585 

-432.632 -5 .586 
376.746 -5.585 
320.858 -5.585 
264.971 -S.585 

209.0S5 -5.585 ·-153.198 •S.585 

97.311 -5 .585 
-41.424 -5.585 
-U48 -S.565 

697.518 -5.938 

838.110 -5.938 

578.702 --- -5.938 

519.295 -5 .938 
469.887 -5 .938 
400.-480 -6.938 
341 .072 -5.938 

281.664 -5.938 
222.257 -6..Q3B 

162.849 -5.938 

103.442 -5.938 

44.034 -5.938 

-
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~ 
............. 

.;.;;;; 
C'GM.V-.S~ 

--:-..:::.,-
Scft#ar• lcar\S&d m waver Boos CoNuftwlls 

Job TIiie Cre9t Pad Bld!J 

Cioni . WaShington Cl0;&ure Hanford 

Beam .Stress Cont ... 
Beam UC Section Axial ~ 

(psi) (paQ -- 1.000 129.088 485.371 
··-· 

13 0.000 "164.740 -166.522 

0.003 181.768 ·112.198 

0.167 158.79S -57.873 
0.250 155.827 -3.549 ·- 0.333 152.856 50.778 

0.417 149.885 105.100 
0.500 146.914 169.424 - ·-· ~·-· 0.583 143.943 2j_3.749 
0,687 140.972 :zea.073 
0.750 138.001 322.396 -· 0.S33 136.030 375.722 

- ·- · 
0.917 132.059 431.047 

1.000 129.088 485.371 

1• 0 .000 291 .655 ·291.649 ... 
0.083 286.419 -197.104 

0.167 281 .184 -102.658 

0.250 276.948 -&213 - 0.333 270.712 86.233 -
0.417 265.476 180.678 

D.!500 260.240 275.124 
-· 

0.583 255.005 369..589 
0.567 249.769 464.015 

0.7SO 244.533 5511.4«1 
0.833 239.297 652.9M 

-··· 0.917 234.061 747.351 

1.000 228.826 841.797 

15 0.000 291.655 ·-291.649 
0.003 286.419 ·1S7.194 --· 
0 .1117 281 ,184 -102.658 

0250 275.948 -6213 

0.333. 270.712 86.233 
0.417 265.478 180.878 
0.500 260.24D 27S.124 

0.583 256.005 369.589 
-·· 

0.667 249.769 464.015 .. 
0.750 244.533 558.460 
0.833 _239.297 552.906 ----- - 0.917 234.061 747.351 

1.000 228.826 841.797 

16 0.000 242.805 118.275 
0.083 237.702 16e.661 -
0.167 232.599 201.047 

0.250 227.495 242.433 
0.333 222.392 283.819 · ..... 

- ·· 

!lend-Z Combined 

(psi) (psij 

2.86E 3 3.471;; 3 
-3.51E 3 3.84E 3 

•2.47E 3 2.75E 3 

-1.53E 3 1.74E 3 

-671 .215 830.590 

90.448 29-4.079 -759.689 1.01E 3 

1.34E 3 1.e.tE 3 -
1.82E 3 2.16E 3 

2.21E 3 2.62E 3 
2.51E 3 2.ll7E 3 

2.72E 3 3.23E 3 
2.83E 3 3 .4E 3 
2.86E 3 3.47E 3 

,e.19E 3 6.78E 3 
-4.36E 3 4.85E 3 
-2.69E 3 3.08E 3 

•1.19E 3 1.47E 3 

154.636 511.581 

1.33E 3 1.78E 3 

2.35E 3 2 .89E 3 

3.2!E 3 3.B3E 3 

3.9E 3 4.81E 3 

4.43E 3 6.23E 3 
4.79E 3 5.88E 3 
4.99E 3 5.98E 3 

5.03E 3 B.11E 3 
-6,19E 3 6 .78E 3 
·4.315E 3 4 .85E 3 -
·2.69E 3 3.08E 3 

-1 .19E 3 1.47E 3 

154.636 511.581 
1.33E 3 1.7BE 3 
2.35E 3 2.89E 3 
3.21E 3 3.83E 3 
. 3.9E 3 4 .81E 3 
4.43E 3 5.23E 3 
4.79E 3 5.68E 3 

4.99E 3 5.98E 3 
5.03E 3 6.11E 3 
815.785 1.18E 3 
2.03E 3 2 .43E 3 

3.09E 3 3 .53E 3 

3.99E 3 4.-461: 3 

4 .73E 3 5.24E 3 

JobNo 

2186-351 
~--- -· 

Pan 
. 

Rm 

IS~No 43 I Rw 

WCH-195 
Rev. 0 

·--
By MHF D&U20--Feb-07 Chd\WJ 

Fila Crest Pad Bldg AW.std IDlltll'lrn< 21 -Mar-2007 09:14 

Shoar•Y Shaa~-Z 
(psi} (psi) 

-10.575 -5.938 

897.518 -5.Q3S-

638.110 •5.938 

578.702 -5.938 

519.295 -5.938 
459.887 -5.938 

400.480 -5.938 

341 .072 -5.938 
-····-261 .664 •5.Q38 

222257 -5.936 

162.849 -5.938 

103.442 •5.938 

44.034 -5.938 

-10.675 •5.938 
1.23E 3 -10.324 

1.12E 3 ·10.324 

1.02E 3 -10.324 

915.388 -10.324 
810.721 -10.324 

706.055 -10.324 

601 .389 ·10.324 

496.722 -10.324 

392.056 -10.324 

287.389 -10.324 

162.723 -10.324 

78.057 -10.324 
-18.,4g6 -10.324 

1.23E 3 -10 ,324 
1.12E 3 -10.a.!4 
1.D2E 3 -10.324 

915.388 -10.324 
810.721 ·10.324 

706 .055 -1D.324 

601 .389 -10.32• 
496.722 -10,324 

392.056 -10.324 

287.389 -10.324 

1~.723 -10.324 

78.057 -10.324 

-18.496 -10.324 
··-

833.720 -4.524 ---731.703 -4.524 

829.688 -4.524 

527.868 -4.524 

425.651 -4.524 

STMD Pro for \Mndows Rel~ase2000 Pr1nt Run43of113 
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Re] . __,._..,.... -co.,aus.-r.-..,.. 

-=!:25...-
SdM .. llea"t&ed 10 weaver Soot consultants 

Joe Tilt Crest Pad Bldg 

·---
Cliont Washington Closuce Hanford 

Beam Stress Cont ... 
Beam UC Section Axial Bend-Y 

(psi) (psQ 

0.-417 217.288 325.205 

0.500 212.185 366.581 
0,583 207.082 407.977 

0.667 201 .979 44!1.3&3 

0.750 196.875 490.749 - - - .. 
0.833 191 .772 532.135 

0.817 186.669 573.521 .. 
1.000 18Ui65 614.907 .. 

17 0,000 99 .637 379.878 ~----- 0,083 96.842 363.467 

0,167 94.048 347.055 

0.250 91 .253 330.644 
0.333 88.458 314.233 

0.417 85.663 297.821 ·-MOO 82.868 281 .410 

0.583 80.073 264.999 

0.667 77.278 248.588 

0.750 7-4.•83 23:1.176 

0.833 . 71 .688 215.765 

0.817 68.893 199.354 

' 
1.000 66,098 182.8,43 

7 1 0.000 121 .117 442.112 

0.083 123.911 394.290 

0.167 126.106 346.468 . 
0.250 129.501 298.648 

r-· 
0.333 132.298 250.826 ~-··-- -
0.417 135.091 203.003 

-····-
0.500 137.888 155.181 

0.583 140.681 107.359-,__ __ 
0.667 143.476 59,533 . 

0.7eO 1•8.271 11.716 

0.833 149.066 -36.106 

0.917 151 .861 -83..928 

1.000 154.655 -131.749 

2 0.000 135.176 466.882 

0.083 138.254 -416.4615 

0.167 141 .332 365.049 

0.250 144.410 314.633 -
0.333 147.488 . 264.217 

0.417 150.566 213.800 
-··-·· 0.500 153.644 163.384 
- -- -

1~6.722 112.967 0.683 

0.667 158.800 62.551 

0.750 1152.678 12.135 

0.833 165.956 -38.282 

--

. 
Bend-Z Combined 

(psi) (psi1 
5.32E 3 5.86E 3 

5.74E 3 6.32E 3 
6.01E 3 6.!12E 3 
6.11E 3 6.76E 3 

6 .06E 3 6.7SE 3 
6.86E 3 6.57E 3 .. 
5.48E 3 6.24E 3 -4.95E 3 5.75E 3 

5.83E 3 6.31E 3 

6.05E 3 6.52E .3 
6.19E 3 6.63E 3 
6.24E 3 6.56E 3 

6.2E 3 . 6,6E 3 

6.07E 3 6.45E 3 

~-861: 3 6.22E 3 

6.!i6E 3 5.9E 3 

e.11E 3 5.49E 3 

4.69E 3 5E 3 

4.13E 3 4.42E 3 

3.48E 3 3.75E 3 

2,75E 3 3E 3 
2.89.E 3 3.25E 3 

2.67.E 3 3.18E 3 
2.66E 3 3.03E 3 

2315.E 3 2.79E 3 

2.08E 3 2.46E 3 

1.71E 3 2.05E 3 

1.25E 3 1.55E 3 

711.249 859.289 

81.1•• 284.157 
-835.905 793.891 

-1.44E 3 1.63E 3 

-2.33E 3 2.57E 3 

-3.31E 3 ·a .!ISE 3 

2.96E 3 3.56E 3 

2.93E 3 3.48E 3 

2.81.E 3 3.32.E 3 

2.6E 3 3.oeE 3 

2.29E 3 2.7E 3 

1.88E 3 2.24E 3 
1.36.E 3 1.69E 3 

n8.aa1 1.06.E 3 

84.003 306.353 
-706.020 881.032 

-1 .59E .3 1.8E 3 

Job~ I ShHl )I/) 
2186-351 

PU 

RtJ/ 

44 

-----·-

,R .. 

WCH-195 
Rev.a 

- - - ····••· 
Sy MHF °"'"20:F eb--07 OldW,N 

F11e Crest Pad Bldg AW.std l°"ta/T""' 21 -Mar-2007 09:14 

Shear-Y Shear-Z 
(psi) (psi) 

323.63-4 -4.524 
221 .616 -4.524 

119.599 -4.524 ·--17.582 -4,524 

-84.43e -4.524 

-186.463 -4.524 

-288.470 -4.524 ---
-382.588 -4.524 

170.084 1.784 

114.207 1 .794 

58.320 1.794 

2.434 1.784 

-53.-453 1.794 

-109.340 1.794 

·16:1.227 1.71M ---221 .113 1.79-4 

-277.000 1.794 

-332.887 1.794 

-388.774 1,794 

-444.1180 1.794 

-496.033 1.794 

14.124 5 .227 ·--
-41.763 5.2Z1 
-97.1550 5 .227 

-153.637 5;227 

-209A23 5.227 

-266.310 6,227 
-321 .197 5.227 

·-377.083 5 .227 

-• 32.970 5 .227 

-48a .857 5 .227 

-64-4 .744 6.2Z7 

..S00.630 5.227 

-6152.003 5.22.7 

14.993 5 ,611 . 
-46.615 5 .61·1 

-108.022 5.511 

-169.530 5.ti11 

-231 .037 6 .1111 

-292.545 5 .511 

-354.052 6 .511 

-415.560 5.511 

-477.067 _5.511 

-538.57-4 6.511 

-600.082 5.51 1 
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~ •-ya-- --
co,.._...,...... 
--=..-:--

Sottw•• fceraed ttt Y\eawr Soos Cot\AJ91-ll'lll 

Job lltta Crest Pad Bldg 

Clltnt washlngton Cl0.!ure Hanford 

Beam Stress Cont... 
Beam UC Section Axial Bencl-Y 

(1)51) {psi) --·- __ ,,_ , .. , 
0.917 189.033 -88.698 . 
1.000 172.111 -139.114 -----

3 0.000 0 .009 -1 .820 

0.083 0 .009 -1.54e 
0.167 0.009 -1 .271 

0.250 0.009 -0.996 --... 
0.333 0.009 -0.721 

t--- ·- -·· 
0.417 0.009 -0.4-48 

0.500 0 .009 -0.171 

0.583 0 ,0()g 0.104 

0.667 0.009 0.S71l -- ---
0.750 0.009 0.653 

0.833 0.009 0.928 

0.917 0.0Oi 1.203 .• 
1.000 0.009 U78 

4 0 .000 0.009 -1.820 

0.083 0.009 -1 .545 

0.167 0.0Q9 -1.271 ... 
0.250 0.009 -0.996 
0.333 0.009 -0.721 

0.417 0.009 -0.446 ... 
0.500 0.009 -0.171 

0.583 0.009 0.104 

0.667 0.009 0.379 

0.750 0 .009 0.653 
0.833 0.009 0.!128 

0.917 0.009 1.2!)3 ·---
1.000 0.009 1.-478 

·- ··-·-
5 0.000 159.111 171.051 ·- ·-

0.083 159.111 119.110 

0.167 159.111 87.170 

0.250 159.111 15.229 

0.333 159.111 -38.711 

0.417 159.111 -88.852 .• 
0.500 159.111 -140.592 

0.583 159.111 -192.S33 

0.687 1511.111 -244,473 - -
0.750 159.111 ·21111.414 

0.833 159,111 --3-48.354 -· 
0.917 159.111 -<100.295 -
1.000 159.111 -45.2.235 

8 0.000 3-41 .832 919.911 -
0.083 3-48.936 795.222 

0.167 352.038 670.632 .. 
0.250 357.142 548.043 ~··- ... 

····-·--

Bend-Z Combined 

(11$1) (psi) . 

·2.57E 3 2.83E 3 

--3.65E 3 3.961; 3 

-0.022 1.851 ·- --0.010 1.584 

0.002 1.281 

0.014 1.018 

0,025 0.755 

0.037 0.492 

0.049 0.229 _ 

0.061 0.173 

0.072 0.480 

0.084 0.747 

0.096 1.033 

0.108 1.320 

0.119 1.600 

-0.022 1.851 

-0.01D 1.584 -· 
0.002 1.281 

0.01, 1.018 --
0.025 0.755 . 
0.037 0.492 

0.049 · 0.229 .. 
0.061 0.173 

0.072 0.480 

0.084 0.747 

0.096 1.033 

0.108 1.320 

0.119 1.606 
--401.308 731 .-488 

-1.09E 3 1.37E 3 

-1 .78E 3 2E 3 
-2.48E 3 2.64E 3 

--3.15E 3 3.35E 3 
. -3.84E 3 4.09E 3 

·4.53E 3 4.63E 3 
-U2E3 !!.57E 3 

-.S.9E 3 6.31E 3 

-«l.51lE 3 7.05E 3 

-7.28E 3 7.79E 3 

-7.97E 3 8.53E 3 
-8.85E 3 9.27E 3 

4.61E 3 5.87E 3 
4.05E 3 5.19E 3 

3.34E 3 4.36E 3 

2.46E 3 3.37E 3 

JODNo 

2186-351 
,____ 

p"" 

Roi 

I SntetNo 
45 r .. 

WCH-195 
Rev.a 

-··---
6Y MHF ~(}Feb-07 .™WN 

l'l lot Crest Pad Bldg AW.std 

Shear-Y Shaar-Z 
(psi) (psr) 

-661.589 5 .511 

-718.583 6.511 ---D.Q08 --0.030 --·-0.008_ -0 .030 

0.008 -0.030 

0.008 -0.030 

0.008 --0.030 

0 .008 -0.030 

0.008 -0.030 

0.008 -0.030 

0.008 -0.030 

0.008 -0.030 

0.008 -0.030 

0.008 • --0.030 

0.008 -0.030 

0.008 -0.030 

0.008 -0.030 

0.008 -0.030 

0.008 -0.030 

0.008 --0.030 

0.008 -0.030 

0.008 --0.030 

0,008 -0.030 

0.008 -0.030 

0.008 .0.030 

0.008 -0.030 

0.008 -0.030 

0.008 -0.030 

--442.085 5 .678 

-442.085 5.878 

-<142.085 6.678 
--442.085 5.878 
-442.085 • 5 .878 

-442.085 5.671! 

-442.085 5 .678 

~085 5.878 

-442.065 5.678 

-442.085 5 .678 

-442.086 5.678 

-442.085 5.678 ··-
--442.085 S.!178 
-306.195 13.819 

-408.213 13.619 

-510.230 13.819 

-612.247 13.619 

1 ~- 21-Maf .. 2007 09:1-4 

i 
. , 
I 
! 
l 

t 
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·---·-R<1 ---
.OO~IUIT'& 

·--==-™ 
SOlt#n nc.nsea to _Booe ConllJlan,s 

Job r"° -Clllst Pad Bldg , 

Oient Washington Clos11e Hanlorcl' 

Beam Stress Cont ... 
Beam UC Section Axial Bend-Y Bend-Z 

- (psi) (psO {p$1) 

0.333 362-2~ 421.454 1.43E 3 

0.-411 367.349 296.864 240.517 

0.500 Jn.-452 "172.275 -1 .11E 3 
0 .583 377.556 47.885 -2.S2E 3 
0.667 382.659 -76.904 --4.28E 3 
0.750 387.762 -201 .493 -8.11E 3 
0.833 382.886 -326.!Ml3 -8.09E 3 ,__ 
0.917 397.968 --450.672 -10.2E 3 

1.000 -403.072 -575.262 . -12.6E 3 
···-·--· 

7 0 .000 2511.293 907.994 5.85E 3 
0.083 262.166 609.756 5.6E 3 ,___ .. , 
0 .167 268.039 711.517 

:-
5.37E 3 ---1-----•·-··-

0.250 273.911 613.279 4.96E 3 ... 
0.333 279.784 515.041 4.37E 3 ... 
0.417 285.i;57 -418.803 J.S9E 3 -
0.500 291 .530 318.565 2 .63E 3 
0.583 297.403 220.327 1.49E 3 

0 .667 303.275 122.088 185.i-48 -·· 0.750 308.1-48 23.850 -1.34E 3 ,... 
0 .833 315.021 -74.388 -3.03E 3 

0.917 320.894 -172.626 --4.9E 3 .. 
1 .000 326.767 -270.864 -6.96E 3 

8 0.000 280.228 613.162 2.29E 3 
0.083 283.023 513.400 1.58E 3 ·-
0.187 285.818 -413.638 780.799 

0.250 288.612 313.876 -102.344 

0.333 291.-407 214.113 -1 .D7E 3 
0.417 294.292. 114.351 -2.13E 3 

- ··· 0.500 296.997 1-4.589 · -3.27E 3 --
0.583 2911.782 -85.173 -4.5E 3 

,-.. ··-- -5.82E 3 0.667 302.587 -184.936 --
0 .750 305.382 -284.698 -7.23E 3 - --- ·-
0.833 J0e.1n -384.-460 -8.72E 3 
0.917 310.972 •484.222 -10.3E 3 
1.000 313.767 -583.984 -12E 3 

9 0.000 18.037 305.976 61 .818 
0.083 18.037 234.933 -710.928 - -
'0.167 18.037 163.889 -1.-48E 3 - · 0.250 18.037 92.848 -2.26E 3 ~ --
0.333 18.037 21 .802 -3.03E 3 

0 .417 18.037 -49.241 - -3.BE 3 
-

0.500 18.037 -120.285 -4.57E 3 

0 .583 18.037 -191.:128 -5.35E 3 

0.687. 18.037 -282.372 -8.12E 3 

0.750 16.037 -333.415 •B.89E 3 -· 

combined 
(psi) 

2.21E 3 

90-4.730 

1.65E 3 

3.0-4E 3 
-4.74E 3 

6.7E 3 

8.81E 3 
11.1E 3 
13.SE 3 
8.81E 3 

6.67E 3· 

6,35E 3 

5.85E 3 
5.16E 3 
4.29E 3 

3.24E 3 
2.01E 3 

S!I0.510 

1.67E 3 
3.42E 3 

5.4E 3 
7.56E 3 
3.18E 3 

2.37E 3 

1.48E 3 

704.832 
1.68E 3 

2.54E 3 
3.59E-3 

• .89E 3 

6.31E 3 

7.82E 3 

9.41E 3 
11.1E 3 
12.9E 3 
385.831 

963.897 

1.67E 3 

2.37E 3 

3.07E 3 

3.87E 3 

. -4 .71E 3 

5.56E 3 
8.4E 3 

7.2-4E 3 

Jot,,No I SMelNo 
2186-351 

Pon 

Rlf 

46 I Rw, 

WCH-195 
Rev.a 

--·--

-·----
BJ MHF DtiezO-Feb--07 ChdWN 

Flo Cre:,t Pad Bldg AW.std IOalw"T'- 21-Mar-2007 09:1-4 

Shear-Y Shear.Z 
(psi) (psi) 

-714.265 13.619 

· -818.282 13.619 
-918.300 13.619 
:1.02e 3 13.619 

-1.12E 3 13.619 

-1 .22E 3 13.619 
-1 .33E 3 13.819 
-1.-43E 3 13.819 

-1 .52E 3 13.619 

29.117 10.739 

-88 .278 10.739 
-205.672 10.739 
-323.066 10.739 
-440.-460 10.739 
-557.1155 10.739 

-675.249 10.739 

-792.6-43 10.739 
-810.037 10.739 --
-1 .03E 3 10.739 
-1.HE 3 10.739 
-1.26E 3 10.739 

-1 .37E 3 10.739 
-427.981 10.906 

-483.8-48 10.905 

-539.735 10.906 .·--
-595.622 10.90e 
-651 .608 10.!IOS 

-707.3915 10.905 

-71!3.282 10.905 -
-819.169 10.905 

-875.055 10.905 
-930.942 10.905 
-686.829 10.905 
-1.04E 3 10.80:i 
.-1 .08E 3 10.905 
--496.715 7.766 
-496.715 7.788 

--496.715 7.766 
-498.715 7.786 ----498.715 7 .766 
--496.715 7.786 
-496.715 7.768 

--498.715 7.766 
-496.715 7.768 

--496.715 7.766 

Pl1!t Time/Dale: 21,03/200710:21 STAADPro forWndows Rete~e 2006 
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II<] -v.a -=-----= 
SortN;::;,ed ID Weevtr Bool Con1Utants 

Job TIiie Crest Pad Bidg 
. 

Client washlngton Closure Hanford 

Beam Stress Cont ... 
Beam UC &action Axlal Bend-Y 

(pal) (psi) ___ .. .---· 0.833 18.037 -404.459 .,__ 
0.917 18.037 -475.502 

1.000 18.037 -546.546 

10 0.000 121 .123 440.837 

0.083 123.!118 393.208 

0.167 12e.713 345.579 -· 
0.250 129.508 2117.849 --- - - ·-
0.333 132.302 250.320 

0.417 . 135.097 202.691 

o.500 137.892 155.061 

0.583 140.687 107.432 

0.667 143.~2 59.803 --
0.750 1•8.277 12.173 ·-·-
0.833 14S.072 -35.466 
0.917 151.867 -83.088 

1.000 154.662 -130.715 

11 0.000 121.123 '440.837 . -
0.083 123.918 393.208 
0 .167 128.713 345_57g 

0 .250 12!1.508 297.849 

0.333 132.302 250.320 

0.417 1:!S.097 202.6111 

0.500 137,892 155.061 .. 
0.583 140.687 1fr7.432 

0.667 143.482 5Q.&03 
0.750 146.277 12.173 
0.833 149.072 -35.456 

0.917 151 .867 -83.086 .__. 
1.000 154.882 -130.716 -···· 

12 0.000 128.76,3 488..890 
·--· 

0.083 131.724 '418.048 

0.167 134.'6115 367.406 

0.250 . 131.eee 316.764 -
0.333 140.837 288.122 

0.417 143.808 215.•80 ,___ 
0.500 148.579 184.838 ,__ 
0.583" 1411.550 114.196 

0.667 152.521 83.553 

0.750 · 155.492 12.911 -- 0.833 158.463 •37.731 

0.817 181.434 -88.373 ·-
1.000 18-4.405 -13Q.015 

13 0.0DO 128.753 468.690 

0.083 131 .724 418.0"8 
··- 0.167 134.895 367.•06 

Bend-Z 

(psi) 

-7.67E 3 

-8.44£ 3 

-9.21E 3 

2.69E 3 

2.67E 3 

2.56E 3 

2.36e 3 

2.08E 3 

1.71E 3 

1.25E 3 
711 .291 

81.194 

-635.8"8 ··---
-1.-44E 3 

-2.33E 3 
-3.31E 3 

2.69E 3 
2.67E 3 ---·-
2.Sl!E 3 

2.36E 3 

-2.0SE 3 
1.71E 3 

1.25E 3 
711 .291 

81 .194 
-635.846 
-1 .44E -3 

-2.33E 3 

-3.31E 3 

2.86E 3 
2.83E 3 

2.72E 3 

2.51E 3 

2.21E 3 
1.82E 3 

1.33E 3 
7513.100 

86.306 
-675.908 

-1 .631;; 3 

-2.48E 3 
-3.S.ZE 3 

2.88E 3 

2.83E 3 
2.72E 3 

Combined 

1-~ Job No 

2186-351 

Pall 

Rel 

47 IR~ 

WCH-195 
Rev. a 

-·---

--·-

s, ,MHF ~Heb-07 CtdWJv 

Ale Crest Pad Bldg AW.Sid joacetTme 21-Mar--2007 09:14 

Shear-Y Shear-Z 

(psi) --~ (psi) .... 7.766, 
8.09E 3 -496.715 

·e.93E 3 -496.715 7.768 

ll.78E 3 -496.715 7.766 

3.25E 3 · 14.129 5.206 

3.18E 3 -41.758 5.208 

3.03E 3 -97.645 5.206 

2.78E 3 ' -153.531 5·.200 

2.46E 3 -209.418 5.206 

2.0SE 3 -265.305 5.206 

1.56E 3 -321 .191 5.206 

959.410 -377.078 5.206 

284.4711 -432.965 5.206 -----
794.2S8 --488.S52 5.208 

-1.82E 3 -544.738 5.206 
2.57E 3 -800.825 5.206 

3.59E 3 -851.998 5.206 
··-

3.25E 3 14 .129 5.206 ·-3.18E 3 -41 .758 5.208 ·-3.03E 3 -97.845 5.206 

2.79E 3 -153.531 5.206 -2.'46E 3 -209.418 5.206 

2.05E 3 -265.305 
~----

5.206 -
1.55E 3 •321 .191 5.206 

959.410 -3n.fr78 5.206 

284.479 -432.965 · 5.206 
794.296 -486.852 5.206 

1.62E 3 -5-44.738 5.206 

2.57E 3 -600.525 5.206 

3.59E 3 -651 .998 5.206 ···----
3.45E 3 15.019 ij.536 

3.38E 3 -44.389 5.538 

3.22E 3 -103.796 5.536 

2.97E S -163.204 5.536 

2.62E 3 -222.612 5.536 
z19e 3 ·282.()111 5.536 

1.84E 3 -341 .427 5.536 

1.02E 3 -4PQ.834 5.536 

302.381 -460.242 5.536 

844.311 -519.650 5.536 

1.73E 3 -579.057 5.536 

2.73E 3 -e38.485 5.536 
3.82E 3 -8113.074 5.538 ·-3.45E 3 15.019 5.536 

3.38E 3 -44.389 5.536 

3~E 3 -103.796 5.536 
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R<] . ........,,,.. -00111etnn'A.w"SW 

.••==-
So1Mww 11consad to _Boos Conou"""ts 

Jol>TIIIO Crest Pad Bldg 

- ·- ·-
Cllw Washing!Dn CIOS1Jre Hanford 

Beam Stress Cont ... 
Beam UC Section Axial Bend-Y 

(psi) (psQ 
-·· 0.250 137.686 316.76-4 

0.533 1-40.637 266.122 
0.417 143.608 215."80 

0.500 14&.579 1M.838 

0.583 149.550 114.196 
0.667 152.521 63.~3 ·- 0.750 155.492 12.Q11 -· 0.833 158.•63 -37.731 
0.917 161 .434 -aa.373 -----1.000 184.405 " -139.015 

14 0.000 228.245 811.524 

0.083 233.480 723.7f!7 
0.167 238.716 638.011 ·-· 0.250 243.952 548.254 
0.333 249.18& 460.496 - - 0.417 254.424 372.741 

···-
0.!500 259.659 284.985 
0.583 264.896 197.228 - -
0.667 270.131 109.472 

0.750 275.367 21 .715 
0.833 280.603 -ee.041 
0.917 28!5.838 -153.798 

N a-0 

1.000 291 .074 -241 .554 

15 0.000 228.246 811.524 

. 0.063 233.480 723.m -· 
0.167 238.716 636.011 --- ... 
0.250 2-43.952 548.254 
0.333 249.188 -480.-'98 
0.417 254.424 372.741 
0.500 . 258.659 28-4.&SS 
0.583 264.895 197.228 

-··· 0.667 270.131 109.4n 
0 .750 276.367 21.715 
0 .833 280.603 -68.041 
0.917 285.838 -153.798 
1.000 291 .074 -241 .554 -·-- -·· 18 0.000 236.026 1.02E 3 
0.083 241 .130 882.089 ... 
0.167 246.233 743.172 
0.250 251.337 604.255 

0.333 256.440 465.339 
, 0.417 281 .643 326.-122 

0.500 266.6-47 187.505 

0.583 271 .750 48.589 

0.667 276.853 -90.328 

·-· 

Bend-Z Combined 

(psi) (ps~ 
2.51E 3 2.97E 3 
2.21E 3 2.62E 3 
1.82E 3 2.18E 3 
1.33E 3 1.&IE 3 
756.100 1.02E 3 

86.306 302.3!)1 
-675.908 844.311 

-Ul3E 3 1.73E 3 
-2.48E 3 2.73E 3 
-3.52E 3 3.82E 3 
5.03E 3 6.07E 3 
4.99E 3 5.95E 3 
4.79E 3 5.86E 3 
4.42E 3 5.22E 3 
3..89E 3 4.6E 3 
3.2E 3 3.83E 3 

2.35E 3 2.89E S 

t.33E 3 1.79E 3 
148.030 527.632 
-1.2E 3 1.49E S 
-2.7E 3 3.05E 3 

-4.37E 3 4.81E 3 
-6.2E 3 8.74E 3 
5.03E 3 e .07E 3 
4.99E 3 5.95E 3 

4.79E 3 ·5.66E 3 

4.42E 3 5.22E 3 
3.89E 3 4.GE 3 

3.2E 3 3.83E 3 
2.35E 3 2.89E 3 
1.33E 3 1.79E 3 

148.030 !527.632 
-1.2E 3 1.49E 3 
-2.7E 3 3.0SE 3 

-4.37E 3 4.81E 3 
-6.2E 3 8.74E 3 -4.85E 3 6.21E 3 
4.33E 3 5.48E 3 

3.56e 3 4.55E 3 

2.62E 3 3.47E 3 

1.62E 3 2..25E 3 
269 ,151 857.117 

-1.14E 3 1.SE 3 

-2,72E 3 3.04E 3 

-4.45E 3 4.81E 3 

J<1>P«> I Sh*No 2186-351 

Part 

Rd 

48 1-

WCH-195 
Rev. a 

-· 

8Y MHF 0 •'20-Feb--07 ChdWt,f 

Fil• Crest Pad Bldg AW.std IOota/Tlmt 21-Mar-2007 09:14 

Shear-Y Shear..Z 
(psi) (psQ 

-163.204 5.536 
-222.612 5.536 
-282.019 5.536 

·-341 .427 5.536 
-400.834 5 .536 
-460.242 5 .536 
-519.850 5.536 

-579.057 5.536 ---638.465 5.536 
-693.074 5.5311 

26.042 9.593 
-78.626 (ij ,593 

-183.291 8.593 
-287.957 8.593 
•392.624 9.593 
--497290 8.593 
~1.956 9.593 
-706.623 9.593 

-811 .289 9.593 

~15.956 8.593 

-1.02E 3 · 8.593 
-1 .13E 3 9.593 
-1.22E 3 9.593 

26.042 8.593 
-78.625 9.593 

·183.291 9.593 ·--287.957 9.693 
-311.1.624 9.693 
-497.290 9 .693 ---691.9$ 9 .S93 

-706.623 9 .593 
-811.289 9.593 

-915.956 9.593 
-1.02E 3 9.593 
•1.13E 3 9.5113 ---1 .22E 3 9.593 
0347.168 1!5.185 
-449.186 15.185 
-551.203 15.185 

-663.220 16.185 

-755.238 15.186 
-857.255 16.18~ 

·959.272 15.185 

-1 .06E 3 15.185 --•1.16E 3 15.185 
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11<1:::E~ 
--...:5.:-

,Sd'N'_.. lanHd lo WltilYtrBoOI Co,,Utar-.s 

"'" , ... Crest Pad Bldg 

Cioni. W.shinglon ClosLl'e Hanfotd 

Beam Stress Cont ... 
Beam UC Section Ax~I Bend-Y 

---- ...... 0.750 
(psi) {psl) - 281 .956 -229.245 

0.833 287.080 -368.161 
0.917 292.163 -507.078 
1.000 2517.287 -845.994 --· 17 0.000 139.153 74a088 - · -· 0.083 141 .948 629.223 

. 0 .167 144.7-43 510.357 

0.250 147,538 391.•92 
0.333 150.333 272JS1.7 

0.417 153.128 153.762 .. 
0.500 155.923 34.898 
0.583 158.715 -83.969 
0.667 181 .513 ·202.834 
0.750 164.308 -321.699 
0.833 1e1.102 --440.565 

0.917 169.8117 -559.430 
-·-

1.000 1n.ee2 -678.295 

8 
' 

1 0.000 334.435 -21.342 
--· 

0.083 332.312 -18.231 
t--····- ·· -

330.190 -11 .121 0.187 

0.250 328.087 ~.010 ~---
0.333 325.945 -0.900 --- 0.417 323.822 4.211 --·-
0.500 321 .700 9 .322 
0.583 319.577 14.432 .. 
O.ffll7 317.455 19.6-43 - ·- 0.750 315.332 24.653 
0.833 313.210 29.784 

0.917 311.Q87 • 34.874 
1.000 308.965 39.985 

2 0.000 370.692 30.084 ·-· 
0.083 370.S92 26.347 ... 
0.187 370.592 22.811 

P-
0.250 370.592 18.874 - · 0.333 370.592 15.138 

0.417 370.!592 11 .401 

o.soo 370.592 7.884 . 
0.583 370.592 3.928 

0.6e7 370.682 0.191 

0.750 370.592 --3.545 
0.833 370.592 -7.282 

~ 

0.917 370.6Q2 -11 .019 

1.000 370.692 •1-4.755 

3 0.000 28.794 -10.379 

0.083 2°8.794 -8.594 

·-·· 

Bend.Z Combined 

(psi) (psQ 

•6.34E 3 8.85E 3 

-8.38E 3 9.D4E 3 
-10.BE 3 11 .4E 3 .. 

-13E 3 13.9E 3 
2.75E 3 3.64E 3 
1.96E 3 2.73E 3 
1.07E 3 1.73E 3 -105.812 644.843 

-949.264 1.37E 3 
-2.08E 3 2.4E 3 

-3.32E 3 3.51E 3 
--4.64E 3 use 3 
~.04E 3 6.4E 3 

-7.53E 3 8.01E 3 
-S.11E 3 9.71E 3 

-10.8E 3 11 .5E 3 
-12.SE 3 13.4E 3 
..J.31E 3 3.68E 3 
-2.96E 3 3.31.E 3 -
-2.62E 3 2.116E 3 
-2.27E 3 2.llE 3 
-1.92E 3 2.25E 3 
-1.58E 3 1.9E 3 
-1.23E 3 1.SGe ::s 
-882.m 1.22e 3 
~5.678 872.676 
-189.079 529.066 
157.520 !00.493 
504.119 850.080 
850.718 1.2E 3 

-3.65E 3 4.0SE 3 
-3.28E 3 3.88E 3 

·2.88E 3 3.27E 3 

-2.49E 3 2.88E 3 
-2.1E 3 2.49E 3 

-1.72E 3 2 ,1E 3 
·1 .33E 3 1.71E 3 

-943.898 1.32E 3 

-557.087 927.871 
-170.476 544.614 -
216.135 594.009 
602.746 Q84.357 
989.357 1,37E 3 

0.119 ;39.292 
0.111 37.499 

·--·-· Job NO 15~No 2186--351 

Part 

Roi 

49 rw 
--

WCH-195 
Rev. O 

·--

11y MHF - 011920-F eb-07 ChdWN 

Flo Crest Pad Bldg AW.std [Clalell1mt 21 -Mat·-2007 09:14 

Shear-Y Shear-Z 
(psQ (psi) 

·1 .27E 3 15.186 
•1.37E 3 15.185 
-1 .47E 3 15.185 

•1 .56E 3 15.185 
-482.592 12.993 

-538.478 .12.993 
-.'594.385 12.993 
-650.252 12.993 
-708.139 12.993 
•762.025 12.993 

--817.9.12 . 12.993 

--873.799 12.993 --·929.686 12.993 

·985.Sn 12.993 
•l .0-IE 3 12.993 
-1.1E 3 12.893 

•1.15E 3 12.993 

268.995 -0.674 
268.995 •0.874 
268.995 -0.874 

288.985 -0.674 

268.995 . ·0.874 

268.995 -0.874 

268.996 -0.874 
' 268.995 -0.574 
26&.995 •0.674 
268.995 -0.674 

268.995 -0.674 
268.995 -0.874 
~.995 -0.674 
300.048 0.493 
300.048 0.493 
300.048 0.49:3 
300.048 0.493 

300.048 0.493 

300.048 0.•93 
300.048 0.493 

300.04a 0.493 

300.048 0 ,493 

300.048 0.493 

300.048 0.493 
300.048 0_4g3 

300,048 0.493 

--0.006 -0.236 

--0.006 -0.236 
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~---==-:. ~-
Softw.,. lfcailed tD Wt~ Boal Cont 1'tantl 

JOI) Tidl Crest Pad Bldg 

-- -Oient Washington Clos,i-e Hanford 

Beam Stress Cont. .. 
Beam UC Secllon Axial Bend-Y 

(psi) (psi) . 
0.167 28.794 ~ -809 
0.250 28.794 -5.024 -
0.333 2s.1g4 -3.239 

0.417 28.794 . • 1.453 1-----,__,_ 
0.500 28.794 0.332 ......._ -
0.583 28.794 2.1 17 . -
0.667 28.794 3.902 
0.750 28.794 5.687 

0.833 28.794 7.472 

0.917 28.794 9.257 -~··· 
1.000 28.794 11.042 

4 0.000 28.794 -10.379 
·-·- - 0.063 28.794 -8.694 ,__ .. 

0.167 28.794 -6.809 
·-

o.z.:,o 28.794 -5.024 

0.333 28.794 -3.239 
1---•'" 

0.417 28.794 -1.~ .. 
0.500 28.794 0.332 

0.583 28.794 2,117 - 0.667 28 .794 3.902 --
0.750" 28.794 5.687 

0.833 28,7114 7.472 --
0.817 28.794 9.257 

1.000 28.79-4 11 ,042 

5 0.000 190.-406 -1.35E 3 .. 
0.083 190.406 -1 .15E 3 

0.167 190.406 -954.782 -- 0.:?M 1911.406 -758.298 .. 
0.333 190.406 -561 .813 

0.417 190.-408 -aos.m 
1---•·· 

0.500 190.406 -168.844 -0.583 190.408 27.&41 

0.667 190.-406 224.125 

0.750 190.406 420.e10 
0.833 190.406 617.094 ---
0.917 19(1.-406 813.679 -
1,000 190.406 1.01E 3 

-· 
8 0,000 755.163 -1.01E 3 

0.083 753.061 -859.!!21 

0.167 750.938 -710.249 

0.250 7-48.816 -560'.578 
0.333 7-48.693 -410.806 

0.-417 744.571 -281.235 

0.500 7-42.448 -111.583 

0.583 740.328 38.108 

Bend.z Combined 
(psi) (peQ 

0.103 36.70!! 

0 .094 33.912 

0.088, 32.118 

0 .078 30.3~ 

0 .069 29.195 

0.061 30.971 

0.052 32.748 

0.04-4 34.625 

0.036 36.302 

0.027 38.0,8 
-· 

0.019 39.855 

0.1 19 39.292 
0.111 37.•99 
0 .103 35.705 

0.094 33.912 

0.088 S2.118 

0.078 30.325 

0.069 2ll.195 

0-061 30.971 . 
0.052 32.748 

0.04-4 34.525 

O.Q3e 36.302 

0.027 38.078 

0.019 39.855 

-S.55E 3 10.2E 3 

-6.25E 3 9.6E 3 
-7.BeE 3 9E 3 

-7.•6E 3 B.4E 3 

-7.06E 3 7 .81E 3 
-6.116E 3 7.21E 3 

-1!1.28E 3 6.82E S 

-5.86E 3 6.07E 3 
-5.46E 3 5.87!: 3 

-5.00E 3 5.67E 3 

• .116E 3 !i.48E 3 

-4.26E 3 5.26E '3 

-3.86E 3 5.06E 3 
-12.5E 3 14.3E 3 

-11 .BE 3 13.2E 3 

-10.75 3 12.1E 3 
-9.73E 3 11E 3 

-8.79E 3 9.115E 3 

-7.85E 3 8 .&eE 3 

~ .92E 3 7.77E 3 

-5.98E 3 6.76E 3 

JobNo 

2186-351 
-----·· PM 

~., 

I Sheet No 50 IR~ 

WCH-195 
Rev.a 

ay MHF °'1""i(}.Feb-07 a.!WN 

'"" Cre,t Pad Bldg AW.std I Datomn, 21-Mer-2007 09:H 

Shear-Y Shear-Z 
(psQ (psi) 
-0.006 . -0.236 ---
-0.006 -0.236 

-0.006 --0.236 

-o.ooe -0.236 

-0.006 -0.236 

-0.006 -0.236 

-0.006 -0.236 

-0.006 -0.236 

-0.008 -0.236 

-0.006 -0.236 ---0.006 -0.236 

-0.006 -0.236 

-0.006 -0.236 

-0.006 -0.236 
-0.000 --0.236 

-0.006 -0.238 

-0.006 -0.238 

-0.006 -0.236 
-0.006 -0.236 

-0.006 -0.236 

-0.006 --0 .236 

-0.006 --0 .236 

-o.ooe ·-o.236 
-0.006 -0.236 

310.246 -25.932 

310.246 -25.932 

310.2-46 -25.932 

310.246 -25.932 

310.2-46 ..26.932 

310.246 -25.932 

310246 -25.932 

310.2413 -25.932 

310.246 -25.932 

310.246 - -25.1132 

310.2-'WI -25.932 

310.246 -25.932 

310.246 -25.932 

726,716 -19.75-4 

728.716 -19.754 

726.716 -19.754 

726.716 -19.754 

728.718 -19.754 

726.716 -19.764 

726.716 -19.754 

726.716 -19.754 
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- -· 

~co=::. .==::a.,-
s~ kanled lo W.VYW Booa Concuftanls 

Jo~ Titlo Crest Pad Bldg 

Ctlant Washington Closure Hanford 

Beam Stress Cont. .. 
Beam UC &ectlon Ax/al Bend-Y 

(psi) (psQ 

0.667 738.203, 187.780 
o.1ro 736.061 337.451 
0.833 733.QSS 487.123 ---
0.917 731 .836 636.7~ - ··-- ---- 1.000 729.713 786.466 . 

7 0.000 705.027 8.742 

~ --~- 0.083 702.904 ,o.11e 

0.167 700.782 11.490 
0.250 696.659 12.86'4 
0.333 686.~7 14.238 -
0.417 69•U14 15.812 
0.500 892.292 16.986 
0.583 690.169 18.360 -- 0.867 688.047 19.734 
0.750 685.924 21.10& - - 0.833 -~ .... -- 683.802 22.•82 
0.917 681 .679 23.858 -·-----· -1.000 879.657 25:230 -·- -- · 

8 0.000 624.S.1 ·1.37E 3 - -·-.... 
0.083 522.718 -1 .17E 3 

--··-·- r-·· 
0.167 520.5lll! -965.903 ··----- 0.250 1518.<473 -784.308 
0.333 1515.361 -1582.713 --· 0.417 514.228 -361.118 
0.500 512.106 ·1159.622 
0.583 509.983 42.073 
OM'l !507.961 243.668 
0.750 506.738 -445.263 ---- ,_ __ 
0.833 503.1116 846.858 - 0.917 501 .493 848,'453 
1.000 499.371 1.05E 3 

9 0.000 198.168 -1..38E 3 ··- 0.083 198.1(18 -1.1&E 3 - ·- -• 
0.167 198.168 -980,566 - ·- · 0.250 198.188 -778.&96 
0.333 198.168 -576.826 -- 0.417 198.188 -374.957 
0.500 198.168 -173.087 ~-·· 
0.583 198. 168 28.783 

>--- - · 0..687 198.168 230.652 
0.750 198.186 -432.522 
0.833 198.168 63-4.302 
0.917 198.168 83e.262 
1.000 198.188 1.04E 3 

10 0.000 354.590 -28.607 

-

Bcnd-Z combined 
• (psi) CPsO 
-5.05E 3 5.97E 3 
~.11E 3 5.18E 3 
-3.17E 3 4.3SIE 3 
-2.24E 3 3.61E 3 
-1 .3E 3 2.82E 3 

-6.96E 3 7.87E 3 
-6.23E 3 15.94E 3 
-5.49E 3 8.2E 3 
-4.78E 3 5.47E 3 
-4.03E 3 •.74E 3 
-3.29E 3 4E 3 
-:Z.55E 3 3.27E 3 

--· 
·-1.B3E 3 2.53E 3 
-1 .09E 3 1.8E 3 
-359.555 1.07E 3 

373.855 1.0SE 3 
1.11E 3 1.81E 3 
1.84E 3 2.54E 3 
-12E 3 13.9E 3 

-11.2E 3 12.9E 3 
-10.5E 3 12E 3 

-e,ne s 11E 3 
-6.98E 3 10.1E 3 
-8.23E 3 9.11E 3 
-7.48E 3 · 8.16E 3 
-6.74E 3 7.29E 3 
-5.99E 3 l!.74€ 3 
-5.25E 3 8.2E 3 
-4.5E 3 5.115!: 3 

-3.75E 3 5.1E 3 
-3.01E 3 4.56E 3 
-9.21E 3 10.8E 3 
-S.77E 3 10.1E 3 · 
-8.32E 3· 9.5E 3 
-7.88E 3 8.88E 3 

-7.43E 3 8.21E 3 
-U9E 3 7.56E 3 
-6.55E 3 6.921: 3 

-6.1E 3 6.33E 3 
-5.68E 3 6.09E 3 
-6.21E 3 5.84E 3 
-4.77E 3 5.61ii 3 

-4.32E 3 5.3eE 3 
-3.88E 3 · 5.12E 3 
-3.31E 3 3.69E 3 

Jot>No I Sl'atNo 
21B6-351 

Pait 

Rof 

51 I Rov 

WCH-195 
Rev. 0 

·---

a, MHF o.t".20-Fel>07 ChdWN 

Fl/a Crest Pad Bldg AW.!ld jDa11o1Trn• 21 -Mar-2007 09:14 

6hear-Y Shoat-Z 
(psi) (psO 

726.716 ·19.754 
. 726.ne -19.754 
726.716 -19.754 
726.716 -19.754 
726.716 -19.754 
569.043 --0.181 
569.043 -0.181 --5158.043 -0.181 
56Q.043 -0.181 
569.043 -0.181 
569.043 -0.181 
669.043 --0.161 

·-··-
569.043 -0.181 ···--
569.043 ·0.181 ·-
509.04:l -0.181 
569.043 -0.181 
569.043 --0,181 
569.043 -0.181 
579.241 -26.607 
1579.241 -26.607 --579.241 -2tl.607 ·-579.241 •2C5.607 
679.241 -28.607 
579.241 -26.607 
579.241 -26.607 
579.241 -26.e07 
579.241 -2s.eo1 
579,241 -26.607 
579.241 -26.607 

. 579.241 ..26.807 
1579.241 -28.807 

344.738 -26.643 
344.738 -26.643 
344.738 -28.843 
344.738 -26,643 
344.738 •26.643 
344.738 -26.643 
344.738 -26.843 
344.738 -26.643 ·-344.738 -26.643 
344.738 -26.643 
344.738 -26.643 

344.738 ·26.643 
344.738 -26.843 

266.990 -0,839 
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R<l-~ --~ 
Sot'M'are lnlled le Wuv.r Boos Ccrmiltants ·---· 

Job Tlh Crest Pad Bldg 

Cllenl Washington Closure Hanford 

Beain Stress Cont ... 
Beam UC Section Axial Berid-Y 

(psQ (psi) 

0.083 352.468 -22.247 

0.167 350.345 -15.887 ~---· 
0.250 348.223 -9.527 ----- -· 
0.333 346.100 -3.167 

0.417 343.978 3.194 
0.500 341 .855 9.554 - - _., 
0.683 339.733 15.914 ·- .. 
0.667 337.610 22.274 
0.760 3:J!j,488 28.634 

0.833 333.365 34.994 
>---

0.917 331.243 41.:364 
!'------ ·· 

1.000 329.120 47.714 
11 0.000 354.590 -28,!!07 

0.063 352.468 -22.247 · 
0.187 3'0.340 -15.M7 

0.250 348.223 -9.527 

0.333 346.100 ~ .167 

0.417 343.978 3.194 .. 
0.500 341 .855 9.554 
0.583 339.733 15.914 

0.667 337.610 22,274 -
0.750 335.488 28.634 ·- 0.833 333.365 34.994 

0.917 331243 41.364 
... . -.-- · · 

1.000 329.120 47.714 - 12 0.000 375.660 -29.962 

0.0B3 373.403 -23.289 
·-· 

0.167 371.147 -16.587 

0.250 368.691 -9.905 
1).333 366.635 ·3.223 

0.417 364.379 ·3.459 - - 0.500 362.122 10.141 -· 0.583 359.88!1 16.823 

0.667 357.610 23,805 
0.750 355.354 30.187 _.,;.__ ___ 

>---· 
0.833 353.097 36.889 

0.917 350.8-41 43.551 

1.000 348.585 !50.233 

13 0.000 375.eeo -29.952 

0.083 373.403 -23.269 

0.167 371 .147 -16.587-

0 .260 368.891 -U0S 

0.333 366.635 -3.223 

0.417 364.379 3.459 

0.500 362.122 10.141 

-

-

Bend-Z Combined 

(psi) (psQ 

-2.96E 3 3.34E 3 

-2.62E 3 2.98E 3 

-2.27E 3 2.63E 3 

•1.92E 3 2.27E 3 

-1 .58E 3 1.92E 3 

-1.23E 3 1.58E 3 

-882.23S 1.24E 3 

-535.642 895.526 
·189.048 &53.170 

157.545 525.904 

504.138 876,735 

850.732 1.23E 3 

-3.31E 3 3.69E 3 
-2.96E 3 3.34E ' 3 
-2.82E 3 2.!laE S 
·2.27E 3 2.63E 3 

-1 .92E 3 2..27E 3 
-1.58E 3 1.92E 3 

-1.23E 3 1.58E 3 

-882.235 1.24E 3 

-535.642 895.526 

-189.048 553;1:ro 

157.545 525.904 
5(1,4.138 876.735 

650.732 1.23E 3 

-3.52E 3 3.92e ·s 

-3.15E 3 3.55E 3 
-2.78E 3 3.17E 3 
-2.-41E 3 2.79E 3 
-2.04E 3 2.41e 3 -•1.87E 3 2.04E 3 

-1.31E 3 1.88E 3 
-1137.818 1.31E 3 

~9.389 950.504 
-200.960 586;501 
187.489 557.436 

535.898 930.290 

904.327 1.3E 3 

·3.52E 3 3.92E 3 

-3.15!;: 3 3.55E 3 
·2.78E 3 3.17E 3 

·-2.-41.E 3 · 2.79E' 3 

-2.04E 3 2.41E 3 

-1.67E 3 2.04E 3 
-1.31E 3 1.68E 3 

Jel>No I Shet! No 
2186-351 

Port 

Ral 

52 

-

,-

WCH-195 
Rev.a 

8Y MHF D'"'!2(). f eb--07 ChdWW 

mo Crest Pad Bldg AW.sld IOO!e{T/me 21-Mar-2007 09:14 

ShQr-Y Shear-Z 

(psi) (psi) 

268.990 -0.839 

268.990 -0.839 

268.990 -0.839 

268 .990 -0.639 

268.990 -0.839 
268.990 -0.839 

268.990 -0.839 

288.990 -0.839 
288.990 -0.839 

268.990 ·-0.839 
268.990 -0.839 

268.990 . -0.839 

268.990 -0.839 
268.990 -0.839 
268.990 -0.839 

268.890 ·0.839 

268.990 -0.839 

26a.990 -0.839 

266.990 -0.839 

268.990 -0.839 

2~.990 -0.839 

268.990 -0.839 

268.990 -0.839 

268.990 -0.839 

268,990 -0.839 

265.937 -o:ea2 

286.937 -0.882 

285.937 -0,882 

285.937 -0.882 
285.937 · -0 .882 --265.937 -0.882 

285.937 -0.882 

285.937 -0.882 

265.937 -0.882 
285.937 ..0.882 
2~.937 -0.682 

265.937 •0.882 

.265.937 -0.882 

285.937 -0.882 

285.937 -0.8,82 
· 265.937 --0.882 

285.937 -0.882 

285.937 -0.882 

2B5.937 -0.882 

285.937 . -0.882 
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·- ·-ll<J~2=--===-So....,, icat11bd t::, W...,.,. Sooll Consullanb 

Job Tllo Crest Pad Bldg 

cw1n1 · Wash!nglon CIO!u-e Hanford 

Beam Stress Cont ... 
Beam l/C Sedlon Axial Bend-Y 

(psi) (psl) 

0.583 369.866 16.823 

0.667 357.610 23.505 

0.750 355.354 30.187 --
0.833 353.097 38.869 

-· 
0.917 350.841 43.551 

1.000 ~.585 50.233 

14 0.000 843.348 -5.239 

0.083 841.125 -1.752 

0.167 ~- f!38 .901 1.736 

0.250 636.678 5.223 

0.333 63-4.-455 8.711 

0.417 632.232 12.198 -
0.500 630.009 15.686 -
0 .583 827.788 19.173 ---- 0.887 825.563 22.001 
0.750 823.340 26.1•8 
0.833 621.117 29.838 

0.1117 618.894 33.123 ----
1.000 818.870 36.811 .,__ .. 

15 0.000 643.3•8 . -5.239 

0.083 6-41 .125 -1.752 

0 .167 838.901 1.736 

0 .250 638.678 5.223 

0.333 634.455 8.711 

0.417 832.232 12.198 - - D.500 630.009 15.658 

0.583 627.788 19.173 

0.667 825.563 22.881 

0.750 823.3-40 26.148 -
0.833 621.117 29..836 ,._.. .. 
0.917 818.!l!M 33.123 

1.000 818.670 3U11 

18 0.000 761.005 -1.0•E 3 

D.083 758.882 -883.297 
-·-··-

0.187 758.760 -729.587 

0.250 75-4.!137 . -575.877 

0.333 752.514 -•22.188 
0.417 750.392 ·268.456 

0.500 7-48.270 ·114.745 

0.583 7•6 .147 38.965 

0.867 744.025 192.675 - 0.750 741.1102 3-48.386 
0.833 739.779 500.096 
0.917 737JJ'$7 653.808 

1.000 735.534 807.517 

Bend-Z Combined 
(psi) (ps0 

-937.818 1.31E 3 

-569.3811 950.504 

-200.960 586.501 
167.469 557.-436 

535.898 930.290 

. 804.327 1.3E 3 . 
-6.2E 3 6.BSE 3 

-5.55E 3 6.19E 3 

-4.9E 3 5.54E 3 
--<4.24E 3 4.89E 3 -
-3.59E 3 4.23E 3 
-2.9-4E 3 3.58E 3 

•2.28E 3 2.93E 3 

•1 .63E 3 2.28E 3 
-978.857 1.83E 3 

-325.875 975.364 
327.106 977.859 

980.068 1.63E 3 

1.63E 3 2.29E 3 

-6.2E 3 6 .85E 3 

-5.55E 3 6.19E 3 

--<4.9E 3 5 .54E 3 

-4.24E 3 4 .88E 3 

-3.59E 3 4 .23E 3 

-2.94E 3 3.58E 3 
•2.28E 3 2.93E 3 

•1,83E 3 2..26E 3 

-978.857 1.63E 3 
-325.875 975.36• 
327.106 877.859 

980.068 . 1.83E 3 

1.153E 3 2.29E 3 -
-13E 3 14.8E 3 
·12E 3 13.SE 3 

-11E 3 12.SE 3 

-10E 3 11.4E 3 

•9.08E 3 10.3E 3 
•8.11E 3 9.12E 3 

-7.14E 3 8E 3 
-Cl.17E 3 6.QSE 3 

-5.2E 3 6.13E 3 
-4.:l3E 3 5.32E 3 

-3.26E 3 4.5E 3 
•2.29E 3 3.88E 3 
-1.32E 3 2.86E 3 

I Sheet No 
Job NO 

2186-351 

Pitt 

fW 

53 IR~ 

WCH-195 
Rev. 0 

--·-·-

--
ay MHF 0"'"20-Feb-07_ CM';'N<J 

FIio Crest Pad Bldg AW.std 10otelTi11• 21-Ma,---2007 09:14 

Shear-Y Slloat•Z 

(psi) (psi) 

285.937 •0.882 

285.937 -0.882 ----
285.937 •0.882 

285.937 -0.682 

285.937 -0.882 

285.937 -0.882 

506.778 -0.460 

606.778 -0.460 

506.778 -0.-'16D 

606.778 -0.460 

606.778 -0.460 ·-506.778 -0.460 

506.778 -0.•60 
506.778 ·0.480 

508.776 -0 . .CSO 

506.778 -0.460 

506.778 -0.460 

506.778 -0.460 

508.778 -o . .ceo 
506.778 -0,,460 

500.778 -0.461) 

506.778 -o . .ceo 
508.778 -0.460 

506.778 -0 . .C60 

506.778 -0.460 
506.778 -0.460 
500.778 -0.-460 --506.778 --0.•60 ·-506.778 -0.460 

506.778 -0.460 

506.778 -0.•60 

506.778 -0.460 
752.585 -20.21!7 

752.585 -20.287 

752.585 -20.287 

752.585 -20.287 

752.585 -20.287 

752.585 -20.287 

752.585 -20.287 

752.585 -20.287 

752.SSS -20.287 

752.585 -20.287 

752.5a5 -20.287 

7~585 -20.287 

752.685 -20.287 
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~ 
-,nut -~..;....~ 

--™ 
Softnre brad CDW.vet &::os C01uul:.n1S 

JOO liUt Crest Pad Bldg 

-----Client Washingtoo Closure Hanford 

Beam Stress Cont ... 
Beam UC Section Axial Bend-Y 

{psi) (psQ 

17 0.000 532.602 -1.41E 3 

0.083 530.480 ·1.2E 3 

0.167 528.357 -001.686 

0.250 526.235 -784.706 
>----· 

0.333 524.112 -577,72Jj --- ------
0.417 521 .990 -370.746 

0.500 619.867 -163.765 .. 
0.583 517.745 43.215 ----
0.667 515.622 250.195 

0.750 1513.500 457.175 

0.833 s11.an 664.156 

0.917 SOQ.255 871.136 

1.000 507.132 1.08E 3 

9 1 0.000 446.867 -37.3-41 

0.083 ~ .080 ~0.170 
0.167 451 .112 -23.017 

0.250 453.23" -15.855 

0.333 455.357 -8.693 

0.-417 457.479 ·1.530 
0.500 459.602 5.632 

0.583 481.724 12.794 

0 .687 463.847 19.958 

0.750 485.969 27.118 

0.833 468.092 3-4.281 
-

0.917 470.214 41.443 ~--· >--· 
1.000 472.337 48.805 ~--- - 2 0.000 554.402 16.733 

0.083 564.402 15.200 

0.167 554.-402 13.667 ~ -
0 .250 554.402 12.134 

0.333 554.402 10.801 

0.417 654.402 9.088 

0.500 554.402 7.535 

0.583 654.402 6.002 . 
0.867 554.402 4.469 ----· 0 .750 554.402 2.936 

0.833 554.402 1.403 .. 
0.917 554.402 --0.130 

1.000 554.402 -1.663 

3 · 0.000 --0.105 2.744 
--·· 0 .083 -0.105 2.062 ,.._. . 

0 .167 -0.105 1.381 

0 .250 -0.106 0.700 

0.333 -0.105 0.018 

0.417 --0.105 -0.663 

--

Bend-Z Combined 

(psi) (J)sO 
·12.6E 3 1-4.5E 3 
-11 .7E 3 13,5E 3 

-10.9E 3 12.5E :) 
•10.1E 3 11 .5E 3 

-8.36E 3 10.SE 3 
-ll.57E 3 9.46E 3 

-7.TTE 3 8.46E 3 

~ -98E 3 7.55E 3 

·6.19E 3 8.96E 3 

-S.4E 3 6.37E 3 

-4.61E 3 5,7QE 3 

-3.62E 3 5.2E 3 

-3.03E 3 4.62E 3 .. 
0.000 484.208 

119.081 698.2-48 

238.162 712.291 

357.244 826.332 

476.325 940.374 

595A06 1.06E 3 

714.487 1.18E 3 

833.568 1.31E 3 

952.849 1.44E 3 

· 1.07E 3 1.56E 3 

1.19E 3 1.89E 3 

U1E 3 1.82E 3 
1.43E 3 1.95E 3 · 

-0.000 571.13!1 

123.811 693.413 

247.622 815.681 
371 .434 937.969 

495245 1.06E ·3 

619.055 1.18E 3 
7-42.867 1.3E 3 
866.678 1.43E 3 
990.489 1.55E 3 
1.11E 3 1.67E 3 

1.24E 3 1.79E 3 
1.36E 3 1.92E 3 

1.49E 3 · 2.04E 3 

0.000 -2.849 
-0.092 -2.259 
--0.183 -1 .669 

-0.275 -1.080 

--0.366 -0.490 

--0.458 -1.226 

JobM> 

2186-351 

P-ln 

··- ·--Roi 

ey MHF 

I ""ad No 54 

·---
. Oot"ZO-Feb-07 

IR~ 

CllOWN 

WCH-195 
Rev.a 

_,. 

FIio Crest Pad Bldg AW.~d 1ool0/Timo 21 -Mar-2007 09:14 

Shtar-Y Shear-Z 
(psij (psQ 

·613.733 -27.318 

613.733 -27.31B 

613.733 -27.318 

613.733 -27.318 

613.733 -27.318 

613.733 -27.318 

613.733 -27.318 

613.733 -27.316 

613.733 -27.318 

613.733 -27.316 

613.733 -27.318 

613.733 -27.318 

613.733 -27.318 

92.419 -0.9-45 
92.-41!1 -0.~ 

92.419 -0.945 

92.419 --0.945 

92.419 --0.945 

!12.419 --0.945 
92.419 -0.945 

92.419 -0.945 

92.419 -0.945 

92.419 -0.945 

92.419 --0 .945 

92.419 •0 ,945 

92.-419 -0.945 

96.090 0.202 

96.090 0202 

GE.090 0.202 
96.1190 0202 

96.090 0.202 -
96.090 0.202 
96.090 0.202 
96.090 0.202 

96.090 0.202 -88.l)QO 0 .202 ·-96.090 0.202 

96.090 0.202 

96.090 0.202 

--0.071 0.090 

-0.071 0.090 
-0.071 0.090 

--0.071 o._090 

-0.071 0.090 

--0.071 0.090 
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~ WaAV.. =--=~ ~-
Sollntt ac.nsoc:1 10 W..,., BooJ CanNwn<s 

10l> TII• Crest Pad Bldg 

Clim Was hlngton Closure Hanford 

Beam Stress Cont ... 
Baam UC Section Axial Bend-Y Bend-2 

(psO (psi) (psi) 

0.500 -0.105 -1.344 -0.550 

0.583 -0.1D5 •2.026 -0.641 --· ·-
0.667 -0.105 -2.707 ·•0.733 ... 
0.750 --0.105 -3.389 -0.824 

0.&33 -0.105 -4.070 -0.916 

0.917 -0.106 -4.751 -1.007 

1.000 -0.105 -5.433 -1.099 

4 0.000 -0.105 2.744 0.000 --·- ·- ·-i---
0.083 -0.105 2.062 -0.092 -- 0.187 -0.105 t .381 -0.183 

0.250 -0.105 0.700 -0.275 .. 
0.333 -0.105 0.018 -0.368 

~-- : >--· 
0,417 -0.105 -0.663 -0.458 

0 .500 --0.105 -1.3•4 -0.550 ... 
0.683 --0,105 ·2.02CI --0.841 -
0.667 -0.105 -2.707 -0.733 --· 
0.750 -0.105 -3.389 •0.824 
0 .833 -0.105 -4.070 -0.918 

····-· 0.917 --0.105 -4.761 -1.007 ---·-1.000 -0.105 ~-433 -1 .099 

5 0.000 -104.499 -1.79E 3 -0.000 
··-

0.083 -104.499 -1.SE 3 1-M.954 ·----
0 .167 . ,04.499 -1.42E 3 289.007 ... 
0.2!!0 ·-104.499 -1.24E 3 434.861 --·--· 
0.333 -104..499 -1.reE 3 ffl.814 
0.417 -104,499 -875.304 n • .1GB 

0.500 -104.499 ~3.247 868.722 
0.583 -104.499 -511.129 1.01E 3 --·-
0.667 -1 04.499 -3211.011 1.t8E 3 _ .. 
0.750 -104.489 -146.893 . 1.3E 3 

0.833 -104.-489 35.225 1.-45E 3 

0.917 -104.499 217.343 1.59E 3 

1.000 -104.499 399.-462 1.74E 3 

8 0.000 784.293 •1.36E 3 -0.000 . 
0.083 786.416 -1.22E 3 320.655 

0.187 788.~8 -1.08E 3 641 .309 -
0.250 790.661 -936.455 ~1.!164 ~-·- 0.333 792.783 -793.854 1.28E 3 
0 .417 794.906 -651 .253 1.BE 3 

I---·--
0.500 797.028 ~6.852 1.92E 3 

0.583 799.151 -366.051 2.24E 3 

0.667 801 .273 -223.450 2.67E 3 

. 0.750 803,396 -ao.849 2.89E 3 

0.833 805.518 61.752 3.21E 3 
0.917 807.~1 204.353 3:53E ~ 

-· 
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Combined 

(psO -·1.999 -- -2.772 
' -3.545 

-4.318 

-5.091 

· 5.864 
-a.637 

-2.849 

·2.2S9 

-1.669 
-1.080 

-0.490 

· 1.226 
-1 .999 
-2.772 

-3.5•5 
-4.318 

•5.091 

-5.864 

-6.637 
,1.89E 3 

-1 .85E 3 
· ·1.82E 3 

,1.78E 3 

,1 .74E 3 
·1.7E 3 

-1 .67E 3 

-1.63E 3 
-1 .li!IE 3 

•1.56E 3 
·1.59E 3 

•1 .92E 3 
-2.24E 3 

2.15E 3 

2.33E 3 

2.s1e 3 

2.69E 3 

2.87E 3 

3.0!IE 3 
3 .23E 3 

3.41E 3 

3.51lE 3 
3.77E 3 

4.07E 3 
. 4 .54E 3 

Job No I Sh•etllb 
2186-351 

Part 

Rel 

65 rev 

WCH-195 
Rev. a 

··-·- ··----·-· 

llY MHF oot-20-Fel>-07 cna,m 
Alt Crest Pad Bldg AW.std loatl/Tlme 21 --Mar--2007 09:14 

Shear-Y Shear-Z 
CPsO (pcO ··-- -··---0.071 0.090 

-0.071 0.090 
-0.071 0.090 ---0.071 0.090 

-0.071 0.090 

--0.071 0.090 

•0.071 0.090 

-0.071 0.090 ·-•0.071 0.090 
-0.071 0.090 

--0.071 0 .090 ... _ 
-0.071 0 .090 
-0.071 - - 0.090 

·0.071 0.090 
-<l.071 0.090 

-0.071 0 .090 
-0.071 o.oeo ··---0.071 0.090 
-0.071 0.090 

-0.071 0.090 

112.498 -24.036 

112.498 -24.036 
112,498 •24.036 
112.498 -24,036 
112.498 •24.038 
112.• 98 -24.036 
112.• 98 -24.036 

112.498 -24.036 

112.498 -24.038 

112.4911 -24.038 

112.498 -24.036 ----112.498 -24.036 

112.498 -24,03Jl 
248.11511 ·18.821 

248.859 -18.821 

248.859 -18:821 

248.859 -18.821 

248.859 -18.821 

248,859 -18.821 

248,859 -18.821 

248.869 -~ 
248.859 -18.821 

248,859 -18.821 

248.ffl -18.821 

248.859 -18.821 ----
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II<] -·--c:o.•VL~ 

-=-SOftNare lc:cnsad ta Wae1er Boos Con:subnts 

Jab TIiie Crest Pad Bldg . 

----· -
Ci<ont washfngton Closure Hanford 

Beam Stress Cont ... 
Beam UC Section Axial Bend-Y 

cpsn (P9Q 
1.000 809.763 346.954 

7 0.000 1E 3 -20.608 
0.083 1E 3 -14.979 .... 
0.167 1.01E 3 -9.350 ... 
0.250 1.01E 3 -3.721 -- 0.333 1.01E 3 1.909 ___ .. 
0.417 1.01E 3 7.638 ·-· 0.500 1 .01E 3 13.167 

0.583 1.02E 3 18.796 
-· 0.667 1.02E 3 U .426 

0.750 1.021{3 30.055 

0.833 1.02E 3 35.684 ... 
0.917 1.02E 3 •1.313 

····- 1.03E 3 46.94~ 1.000 
>--

8 0.000 3-42.367 •1 .82E 3 

0.063 3-1-4.480 -1.63E 3 
1---- - ·-· 348.812 0.167 -1 ."4E 3 .... 

0.250 348.735 -1.26E 3 
0.333 35-0.857 -1 .07E 3 
0.417 352.980 .a18.e95 

o.soo 355.102 ~7.815 - 0.583 357.225 -498.335 · - - 0.667 359.347 -309.054 - 0.750 361 .470 ·119.774 
0.833 363.592 89.508 - ·- -
0.917 365.715 258.7815 -- 1.000 367.837 448.067 

9 0.000 -107.164 ·183E 3 
·-

0.083 -107.164 •1,64E 3 .. 
0.167 -107.164 -1 .46E 3 

0 .250 -107.164 -1.27E 3 

0 .333 . -107.184 -1.08E 3 ~-
0 .417 -107.164 -895.054 -
0.500 -107.164 -708.261 
0.583 -107.164 -521.-468 
0.667 -107.164 •334.678 
0.750 -107,164 •147.883 
0.833 -107,164 38.910 

·-
0.91.7 -107.164 225.703 

1.000 -107.164 412.,,196 

10 0 .000 4•6.7ll3 -35.421 
·-· 

0.083 448.915 -28.738 

0.167 451 .038 -22.050 
0.250 453.160 -15.366 

0.333 455.283 ~ .680 

-

Bend.Z Combined 
{psi) (p$i) 

3.85E 3 SE 3 
-0.000 1.02E 3 

242.892 1.26E 3 
485.785 1.SE ~ 
72.8.ff77 1.74E 3 
971.569 1.98E 3 
1.21E 3 2.23E 3 
1.46E 3 2.4aE 3 

1.7E 3 2.74E 3 
1.94E 3 2.99E 3 
2.19E 3 3.2-4E 3 
2.43E 3 3.49E 3 
2.67E 3 3c7•E 3 
2.91E 3 3.99E 3 

-0.000 2,17E 3 

264.035 2.24E 3 -
528.070 2.32E 3 
792.104 2.-4E 3 
1.06E 3 2.47E 3 
1.32E' 3 2.SSE 3 

·-· 
1.58E 3 2.83E 3 
1.85E 3 2.7E 3 
2.11E 3 2.78E 3 
2.38E 3 2.B6E 3 
2.64£ 3 3.07E 3 
2 .9E 3 3.53E 3 

3.17E 3 3.98E 3 
-0.000 ·1.94E 3 

151.017 •1.9E 3 
302.035 -1 .86E 3 

453.052 -1.83E 3 
604.069 -1 .7BE 3 

755.087 -1.78E3 
906.104 -1 .72E 3 
1.06E 3 •1 .69E 3 

1.21E 3 -1.65E 3 
1.315E 3 -1 .81E. 3 

1.51E 3 -1 .68E l 
1.66E 3 •1 .99E 3 

1.811: 3 •2.33E 3 

0.000 -482.214 
119.017 598.688 

23a03• 711 .122 

357.051 825.577 
476.068 ~0.031 

Jab No rhlel~ 2186-351 

Part 

R,1 

~-

56 r· 

WCH-195 
Rev. O 

----

-··-

ey MHF 01l920-feb-07 Old'W,N 

Fl• Crest Pad Bldg AW.std 10.lclTlmo 21-Mar-2007 09:14 

Shear•Y Shear-Z 

(psi) (P&I) 
248.859 -18.821 

188.508 -0.743 

188.608 -0.743 ---
188.508 -0.743 

188.508 -0.743 
188.508 -0.743 

188.508 -0 .743· 

188.5,08 .-0.743 

168.506 -0.743 

188.508 -0.7•3 
188.508 -0.743 

188.608 -0.743 
188,508 --0.743 
168.608 --0 .743 
204.917 -24.982 

204.917 •24.982 
204.917 -24.982 
204.917 -24.982 
204.917 -24 .982 --204.917 -24 .982 
204.917 -24.962 
204.917 •24.982 

204.917 -24.982 
204.917 -24.982 

· ·-
204.917 •24.962 
204.917 -24.982 
204.917 . -24.91l2 

117.204 -24.653 

117204 ·24,663 
117.204 -"""T4Fs3 
117.204 •24.653 
117.204 -2-4.653 
117.204 -24.653 
117204 -24.653 
117.204 -24.653 
117.204 •24.653 
117.204 -24.653 
117.204 -24.6S3 
117.204 -24.SSJ 
117.204 -24.653 
· 92.369 -0.882 --.-..-

112.369 -0.882 ·-92.369 -0.882 

92.369 -0.882 

92.369 -0.882 
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--·--·--·- -- ---R<J ----CQIII.~ ....... -Son,,a-• lconood low,.,.., Booo Connltlnes 

JobTlfe Crest Pad Bldg 

O itrn washlngton Closure f,Janford 

Beam Stress Cont. .. 
Beam UC Section .Axial 

(psi) ---·· ~--- 0.417 467.405 
0.600 459.1525 --·· 
0.583 461.650' ----- - ·- - · 0.667 483.773 -
0.750 465.895 

0.833 468.018 

0.917 470.140 

1.000 472.263 ~---- -- 11 0.000 446.793 -·- -
0.083 448.915 

0.167 451 .038 

0.250 -453.160 -----· 
0,333 455.283 ---- ------- ... 

~ 0.417 -457.-405 
··-· 0.500 -459.528 

····--.---
0.583 461.650 - - --·-· 
0.667 463.773 

··--··-
0.750 465.895 ---- ·-
0 .833 468.016 . 
0.917 '470.140 

1.000 472.283 

12 0.000 47-4.9•5 ---- · 0.083 477.202 

0.167 479.458 

0.250 481 .71-4 

0.333 -483.970 

0 .417 486.226 
0.~0 488.483 

0.583 480.739 

0.667 •92.995 
0.750 495,251 

--·-···- 0.633 497.508 -·- ·- -· 0.917 •99.7&4 --· .. 1.000 502.020 

13 0.000 474.945 

0:083 -4TT.202 

0.167 · 479.•58 
0.250 481 .714 

0.333 483.970 

0.417 ·486.228 

0.500 488.483 
~ 

0.583 490.739 

0.667 492.995 

0.760 495.251 

0.833 497.508 i.....------···-· 

·--- - -----------

Bend-Y Bend-Z Combined 
(psi) (psi) (psi) - -1.99S 1595.085 1.05E 3 

4.891 714.102 1.18E 3 
11.378 833.119 1.31E 3 

18.081 . 952.137 ·1.43e ·3 

24.748 U17E 3 1.56E 3 

31 .•32 1.19E 3 1.89E 3 

38.117 1.31E 3 1.82E 3 

44.8Cl2 1.43E 3 1.95E 3 -· -35.421 0.000 •82.214 
-28.736 119.017 596.868 
-22.050 238.034 711.122 
-15.365 357.051 82!5.!77 

-8.680 478.068 9-40.031 

-1.995 !595.085 1.05E 3 
4.6Q1 71-4.102 1.18E 3 -· 

11.376 833.119 1.31E 3 .. 
18.061 9.52.137 1."3E 3 

24.746 1.07E 3 1.!18E 3 ....... ___ ----· 31.•32 1.19E 3 1.69E 3 .... 38:m -1.31E 3 1.82E 3 -----
44.802 1A3E 3 1.95E 3 

-37.773 0.000 512.719 --30.837 126.519 834.358 
-23.500 253.038 755.997 

-1 8.384 379.558 877.635 

-9.227 506.077 999.274 

-2.091 632.596 1.12E 3 

6.045 7511.115 1.25E 3 

12.182 885.63• 1.39E 3 . 
19.318 1.01e 3 1.62E 3 
26.41515 1.14E 3 1.66E 3 

33.591 1.27E 3 1.8E 3 

40.728 1.39E 3 1.93E 3 

47.864 1.52E 3 2.07E 3 

-37.773 0.000 512.719 

-30.837 126.519 834.358 
-23.500 253.038 755.997 

·18.384 379.558 8TT.635 
-9.221 508.077 999.274 

-2.091 e32.59!5 1.12E 3 

5.0'5 759.115 1.25E 3 

12.182 885.634 1.39E 3 

19.318 1.0tE 3 1.52E 3 

26.•55 1.14E 3 1.66!: 3 

33.591 1:27E 3 1.BE 3 

~No 

2186-351 

Port 

- --· 
Ret 

. --•- ,•· 

,-tNo 57 IR"' 

WCH-195 
Rev. 0 

ey MHF o.t120--Feb-.07 Clld VWJ 

Fil Crest Pad Bldg AW.std l°"le/T1111_• ~1-Mar .. 2007 09:14 

Shear-Y •Shear.Z 
(psi) (psi) 

92.369 -0.882 

92.369 -0.882 

92.369 -0.882 ---
9.2.369 --0.682 

92.369 --0.882 

92.389 -0.882 
92.389 -0.882 

92.369 --0.882 

92.369 -0.882 

92.369 -0.882 

!12.369 -D.882 

92.3B9 -0.882 

92.389 -0.882 
92.369 - -0.882 

92.369 -0.882 
92.369 -0.882 

92.389 -0.882 

92.369 -0.882 ··-92,369 -0.882 

92.369 - -0.882 

92.369 -0.882 

98.191 · - -0.942 -98.191 -0.942 

98.191 --0.9•2 
98.191 -0.942 

98.191 -0.~2 
08.191 -0.942 
98.191 -0.942 
118.1111 -0.942 --98.191 -0.942 

98.191 -0.942 

96.191 -0.942 

96.191 -0,9•2 
98.191 -0.942 
98.191 -0.942 

98.191 -0.942 

98.191 -0.942 

98.191 -0.942 

98.191 -0:942 

98.·191 -0.942 

98.181 -0.942 

98.191 -0.942 
98.191 -0.942 ·-98.191 -0.942 

98.191 -0.942 
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~ --~ -__,_......,. 
-=Li™ 

~bl'\l'ldl:JW.WC-~cal Conaftl f'lll 

.Jcb - Crest Pad Bldg 

'---· 
__ ,, __ ,_ 

~ Washington Closure Hanford 

. 
Beam Stress Cont .. 

11411m LJC S.ctlon · Axial Bend-Y 
(psi) (psi) 

0.917 499.754 40.728 ---· 1.000 502.020 47.864 --14 0.000 883.794 -25.121 

0.083 886.017 -19.127 

0.167 8S8.240 -13.133 - ·- ---
0.250 890.483 -7.138 .. .. 
0.333 892.688 -1.1« 

0.417 894.910 4.850 --· 0.600 897.133 10.844 
O.s83 399.358 18.83(1 

--·· 
0.667 901 .579 22.833 ~-
0.750 eo3.802 28.827 
0.833 9019.025 34.821 .. 
0.917 908.248 40.816 
1.000 910.•71 -46.810 

16 0.000 883.794 -25.121 ----- -
0.083 886.017 -19.127 
0.167 1188.240 ·13.133 ... 
0.250 890.483 -7.1311 

0.333 892.68G -1.14• M•- -- • 
0.417 894,910 •.850 - --- -· 
0.600 897.133 10.&44 ·- o.~83 !leB.366 18.839 
O.M7 901.679 22.&33 

0.760 903.802 28.827 ~-· 0.833 908.1125 34.821 

0.817 908.248 40.816 

1.000 910.471 46.810 

16 0.000 782.295 -1.•E 3 
0.083 784.417 -1 .25E 3 - - 0.187 788.540 -1 .1E 3 -· 0.260 788.882 -958.234 
0.333 790.785 -812.127 

0.417 792.907 -888.020 
0.600 795.030 -519.913 --- - 0.583 797.152 -373.80!! --·· 
0.8117 ,799 ,276 -227.899 

0.750 801.397 -81 .591 

0.833 803.520 64.516 

0.917 805.642 210.623 

1.000 807.765 358.730 
17 0.000 339.703 -1 .87E 3 

0.083 341.825 -1 .67E 3 

0.167 343.948 -1.48E 3 
0.250 348.070 -1.28E 3 

Bend-Z Combined 
(psi) (psi) 

1.39E 3 1.93E 3 

1.52E 3 2.07E 3 

-0.000 908.915 
217.536 1.12E 3 

435.,072 1.34E 3 

652.608 1.55E 3 
870.144 1.78E 3 

1.09E 3 1.99E 3 
1.31E 3 2.21E 3 
1.52E 3 2.•4E 3 
1.74E 3 2.68E 3 
1.96E 3 2.89€ 3 
2.18E 3 3.12E 3 
2.39E 3 3.341: 3 
2.61E 3 3.57E 3 

-0.000 908.915 

217.536 1.12E 3 

435.on 1.34E 3 
652.808 1.5SE 3 
870.144 1.76E 3 

1.09E 3 1.99E 3 

1.31E 3 2.21E 3 

1.52E 3 2.4-4E 3 
1.74E 3 2.86E 3 
1.96E 3 2.89E 3 
2.18E 3 3.12E 3 

2 .3~E 3 3.34E 3 
2.61E 3 3.571: ::, 

-0.000 2.18E 3 
325.203 2.361: 3 

650.405 2.&4E 3 

975.808 2.72E 3 

1.3E 3 2.9E 3 
1.B3E 3 3.08E 3 

1.9SE 3 3.27E 3 
2.28E 3 3.45E 3 
2.6E 3 3.63E 3 

2.93E 3 3.81E 3 

3.25E 3 4.121: 3 

3.58E 3 4.59E 3 
3.9E 3 5.07E 3 

-0.000 2.21E 3 
270.098 2.28E3 

. 540.197 2.36E 3 

810.295 2.•4E 3 

JObNo I S hNt No 
2186-351 

Pon 

RI! 

58 IRw 

WCH-195 
Rev.a 

-
e, MHF 0.1920-feb-07 ClldWtJ 

,. Crest Pad Bldg AW.sf/J jl:laleirkll• 21-Mar-2007 09:14 

Shear-Y Shear.z 
(psi} (11$1) 

98.191 -0.942 

98.191 -0.942 

168.829 -0.791 

168.829 --0.791 
188.829 -0.791 

188.829 -0.791 

168.8211 -0.791 

168.829 -0, 7'91 

168.829 --0.791 

168,829 -0.791 

168.829 -0.791 

168.829 -0.791 -· 
168.829 -0.791 

168.829 --0.791 
168.829 -0.791 
168.829 -0.7~1 
168.829 -0.791 
168.829 -0,791 

168.829 --0.791 

168.829 --0.791 
1118.829 -0.791 

168.829 -0.781 

188,829 -0.781 
188.829 --0.791 

168.829 -0.791 

1118.829 -0.791 

1B8.829 •.. -0.791 

188.829 -0,791 

252.389 -19.283 
262.389 -111.283 

2Sl!.389 -19.283 

262.389 -19.283 

252.389 -19.283 . , 
252.389 -19.283 

2!52.389 -19.283 
252.389 -19.283 
252.388 -19.283 
252.389 -19.283 

252.389 -19.283 

252.389 -19.283 

252.389 -19.283 

209.623 -25.5911 

209.623 -25.599 

209.623 -25.599 

209.623 -25.589 
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~ -.v---CCUISUIJ"AJltTa 

--=--
--•d., WtrmBoos Cor,...illants 

Jot, T111e Crest Pad Bldg 

0ml Washington Closure Hanford 

Beam Stress Cont ... 
Beam UC Section Axlal Bond-Y 

{psi) {psi) 

0.333 348.193 -1 .09E 3 . -0.417 350.315 -il86.58.5 
0.500 352.438 -702.630 

0.583 354.560 -508.676 --·-~--
0.1!67 356.883 -314.719 

~ 

0 .750 358.805 -120.764 

0 .633 360.928 73.191 

0.917 363.050 287.148 .. -~-· 
1.000 365.173 461 .101 

10 1 0.000 272.687 5.2 .608 - · 0,083 267.934 26.046 

0.167 263.180 -0.5111 --
0.250 258 .427 -27.078 

0.333 253.573 -63.639 -
0.417 2-40.920 -80201 ·-
0 .500 244.166 -106.763 

- ·· -
0 ,583 239.412 · -133.325 

0.667 234.559 -158.887 

0.750 229.905 -186.448 .. 
0.833 225.152 -213.010 

0.917 220.398 -239.572 --·--~-
1.000 215.645 -266.134 

2 0.000 292.780 57.544 ·-
0.083 287.743 26.963 ~---· - · 
0.157 282.707 -3.717 

>---
0.200 277.070 -34.396 

0.333 272,634 ·6ti.079 

0.417 267.697 -95.759 

0.600 262.~1 -126.440 

0.583 257.524 -157.120 

0.667 252.487 -187.801 
0.750 247.451 -21e.-ca2 . 
0.833 242.414 -249.162 

0.917 237.378 -279.843 - 1.000 · 232_341 -310.523 

3 0.000 18.521 -0.957 

0.083 16.521 . -0.264 

0.167 16.521 0.•30 
0.250 18.521 1.124 

0.333 16.521 1.817 

0.417 16.621 2.611 

0.600 16.621 3.204 

0.583 16.521 3.898 

0.1567 16.521 4.592 
0.750 16.521 5.285 

B11nd-Z Combined 
(psi) (psi) 

1.0SE 3 2.52E 3 

1.35E 3 2.ee 3 

1 .62E 3 2.68E 3 

1.89E 3 2.75E 3 

2.16E 3 2.83E 3 

2.43E 3 2.91E 3 

2 .7E 3 3.14E~ 

2.971: 3 3.6E 3 

3.24E 3 4.07E 3 

-5.42E 3 5.74E 
0

3 

~.ee 3 4.09E 3 
-2.32E 3 2.59E 3 

-998.935 1.28E 3 

177.823 486.135 

1.21E 3 1.54E 3 

2.09E 3 2.44E 3 

2.82E 3 3.19E 3 

3 .41E 3 3.8E 3 

3.84E 3 •.26E 3 
4.13E 3 4.67E 3 

•.28E 3 4.74E 3 

4.27E 3 4,75E 3 

-5.82E 3 8.17E 3 

-4.08E 3 4 ,4E 3 

-2.61e 3 2.8E 3 ·--·--1.09E 3 1.4E3 

169.712 6Q7.42• 
1.27E 3 1.6.fE 3 

2 .22E 3 2.81E 3 

3.01E 3 3 .43E 3 

3 .65E 3 ,4,0QE 3 

4.13E 3 4.59E 3 
4.45E-3 4.94E 3 
4 .62E 3 6.131: 3 

4.63E 3 5.17E 3 

0.710 18.188 

0.716 17.500 

0.722 17.673 

0.728 18.373 

0.734 1e.on 

0.7'40 19.772 

0 .746 20.471 

0.752 21.171 

0.7~ 21 .871 

0.764 22.570 

JobNo - , s,-1No 
2186-351 

~· Roi 

59 

.. 

IRW 

WCH-195 
Rev. a 

By MHF DniO-Fel>-07 Old~w; 

Fh Crest Pad Bldg AW.std fOatolTime 21-Mar-2007 09:14 

. Shnr-Y Shear-Z 
(psi) (psi) 

209.623 -26.599 

209.623 -25.599 

209.623 -25.599 

209.623 -25.599 

209.623 -25.599 

209.623 -25.699 

209.523 -25.599 

209.623 -25.599 

209.e23 -2.5.599 

1.09E 3 2 .904 

993.981 · 2 .904 --898.953 2.904 

803.925 2.904 
708.897 2.90-4 
613.870 2.804 

518.842 2.804 
423.814 2.904 

328.785 2.904 

233.758 2.904 

138.730 2.004 --~ 2.004 ·--43.938 2.a04 

1.16E 3 3.354 

1.06E. 3 3.354 .. 
861 .890 3.354 

. 881.242 3.354 
760.58J 3 .364 

658.944 3.354 --
659296 3.354 

4581347 3.3~ 
367.998 3.364 

257.350 3.354 
156.701 3.354 
SS:053 3.354 

-37.209 3.354 

0.004 -0.076 

0.004 -0.076 

0.004 -0.076 

0.004 -0.076 
0.004 -0.076 

0.004 -0 .076 

0.004 -0.076 

0.004 -0.076 

0.004 -0.076 
0.004 -0.076 
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WCH-195 
Rev. a 

~ ~·---==-
~ co~ 

·•··--···--··- -----~-Jo-b ;-1-86-351 ··• 1 _, No 60 r--• 
f-P.1-rt _____ .__ __________ -i ·---·-low.,,,.., BoosConoul!anls 

Job •"'• Crest Pad Bldg Rel 

By MHF DuiO-Feb-07 

CJent washlngton Closure Hanford f"I• Crvsl Pad Bldg AW.std jOolllr,,,,. 21-Mar-2007 09:14 

Beam Stress Cont ... 
Beam UC Section Axlal Bend-Y Bend0 Z Combined Shnr-Y Shaar-Z 

•---+---+-~-,.t·---CPs'-'-O-_IP& ___ 0--1,-(p __ sl) _______ <Pa_l)_+--_<P_St) __ +--_(P_,o __ 
o.833 16.521 5.979 o.no 23.210 0.004 -o.ore 

- - --+-·•o-_g_1_1-+--1-s.-5-21 --.. ·-s.-s12--,1-•-o-.n-e+--23 ___ 910--1-•-o-.004-+---0,...o,.,i6,-1 
-------------- --------1-----1-----+----'--+------t 

1.000 16.521 7.366 0.782 24.669 0.004 -0.076 
1----1---4----0-.000-+--16._5_2,..1-+---0-.85-7-+--0-.7-1-0-+, ---1-8.-1-88-+--0-.004--+--.-0.-07-6--I 

O.OSJ 18.521 -0.264 0.7115 17.500 0,004 -0.076 
0.167 16.521 0.430 0.722 17.673 0.004 ,o.076 

1---•- --------------+----------------0.250 18.621 1.124 o.728 1a3n o.004 -o.01s ~ - ---· -·-------+---+----+-------1-----1 
0.333 16.521 1.817 0.734 19.072 0.004 -0.078 

1----1----1-----,-+------1------,1--·--·+----<-----+---
0.417 16.521 2.511 0.740 19.772 0.004 -0.076 1----1----1-----+----------------+---+-----I 
0.500 16.521 3.204 0.746 20.471 0.004 -0.078 

--- ---···-+----1-----+----+-·----t-----1r··----+----< 
0.583 16.521 3.898 0.752 21 .171 0.004 -0.0715 

1----1----1-----=o--:.66=1-t··- ·-;-6.s-21·+--4-,592-+---o.-1-511-+-2-1-.e-1-1-1---o.-004-+-- - --0.016 

0.750 16.521 5.285 0.764 22.570 0,004 - -0.076 
o.833 -,-1e'".'52...,..1-+---s-.r11-9-1---o-.1--10-c-t--2-3_-2--10-t---o-.004----+-· -0.076 

1----1-----,1-----+----+----+-----+··-----------1 
0.917 16.521 S.872 0.776 23.970 0.004 -0,076 
1.000 16:521 7.366 0.782 24.669 0D04 -0.076 

5 0.000 -14.306 -1.24E 3 2.2E 3 -3.46E 3 -119.061 -18.135 !---------------+---+-----+ ---+-----,1-----1 
0.083 -14.306 -1.08E 3 2.02E 3 -3.11E 3 -119.061 -18.135 
0.167 -14.306 -909.854 1.83E 3 -2.1SE_3 __ -_1_1s_.re_1 __ ._1_6._135--1 
0.250 ·14.306 -743.952 1.65E 3 -2.41E 3 -119.061 -18.135 

1----4---+--o_.333_+-_-_1.4_.306_+-·-·578_.os_o __ 1_.46_E_ 3 -2:oeE 3 -110.061 -16.135 
0.417 -14.306 --412.148 1.2BE 3 -1.71E 3 -119.061 -18.135 

1----+---+----+··---+--,-,--+---,-t---=--,-,,---+--,------,,---i 
0.500 •14.306 -248.241! 1.09E 3 -1 .35E 3 -119.061 -18.135 
0 .583 -14.306 -30.343 908.332 -1E 3 -119.061 -16.135 
0.867 -14.306 85.55.9 723.106 ·822.971 -119.081 -18.135 
a.1so -14.306 251.451· sa1:ss1 -803.648 -11e.001 -18335 
0.833 -14.306 417.363 352.656 -784.325 .• ,... __ 1-1-9.08 __ 1--+--_1-8.-13-5--1 

-··-·--+---+----+---+-----,1-----+----+----+···-
0.917 -14.306 58,3.265 167.430 -765.002 ,119.081 -18.135 
1.000 -14.306 749.187 -17.785 -781.268 -119.061 -18.135 

6 D.DDO -481.543 -~.403 -8.12E 3 9."'4E 3 1.87E 3 -ll.182 ··--- ·---+----+-----.c.....---1-----+----+-----1-----1 
0.083 473.012 -760.549 -5.34E 3 6,581: 3 1,7E 3 -a.182 
0.167 464.481 -865.694 -2.83E 3 3.98E 3 1.53€ 3 -3.182 
0.250 455.950 -610.840 -580.892 1.65E 3 1.36E 3 -8.182 

1----+----1---0-.333---t--4-47=-_-41-g-+--.-535-.9-86-+-1-.4-E-:--3-;--2.39....,....,,EC"'C"3-t---,-1.-1-9E,--3-t-· -8.182 
l---l----l-----+----1----+------1----+----+---

0.417 438.888 -481.131 3.12E 3 4.02E_3 __ 1_.0...;.2E_3-+ __ -a_.1_e_2-1 
0.500 430.357 -388.277 4.58E 3 S.39E 3 849.017 -8.182 
0.583 421 .828 -311 .423 5.76E 3 6.SE 3 ··-6-7_8_.5_03-+-·--8-.1-8-2-t 

1----1----1-------1-----+----+-----4---·-+-----+· 
0.6e7 413.295 -236.568 6.69E 3 7.34E 3 507.989 -8.182 

- -~- - ·-----'l-----+----+----+----:---1---=---+----+-----,-
0.750 404.764 -181 .714 7.34E 3 7.91E 3 337.474 -8.182 
0.833 396.233 -88.860 7.74E :3 8.22E 3 168.960 -8.182 e-·-- ---+-----,1-----+------~--------1-----1 
0.917 387.702 -12.005 7.88E 3 8.2aE 3 •3.554 •8.182 

i----4---·- ··· --1-.000--+--3-7_9 __ 1_1_1 +--62-.MS--+-..,.7:--:_ n=E,...3-1-....,.6 . ...,.11=-E=--3-+--. 1...,6-1-.1-41-+---.e-.1,-8-12 
-~-l-----sf-----·+----1-----+----+----+-----1----1 

7 0.000 565.467 110.252 ;11.2E 3 11.BE 3 2.25E 3 6.257 
0.083 555.fIT7 53.009 -7.88E 3 8.49E 3 2.06E 3 8.257 

0.167 545.887 -4.233 --4.63E 3 5.38E 3 1.86E 3 
.__ _ __. __________ , ___ ..._ __ __. ____ ..... ___ ...._ ___ ,._ __ __. 6.257 

'--------- ------------------------··------:- ------~ STAAOPro for'Mndows Release2006 Pr1c<Run~o(113 Prtt T"rntlllotl: Zl/0~00110:21 
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--
R<JQ~~ 

-.,_ ...,_ad loW-Bool ConsulA-\IJ ~ -
Job T.11• Crest Pad Bldg 

Olont Washington Closure Hanford 

Beam Stress Cont ... 
~ 

Beam UC Seatlon Axial Bend-Y-
(psi) (1)10 

0.250 536:097 -e1 .476 

0.333 526.307 -118.718 

0.417 516.517 -175.1180 

0.500 506.727 .233.203 
0.583 496.936 -290.445 .. 
·0.001 •87.146 •347. 688 

0.750 4TT.356 -404.930 ....... 
0.833 467.566 -462.172 

0.917 457.ne -619.415 
1.000 447.986 -676.657 

6 0.000 258.381 -1.19E 3 ~-
0.063 253.828 -1.DSE 3 

0.167 2-48.874 -910.370 
-· 

0.250 244.121 -n1.029 - ---· . 0.333 239.367 -631.689 --· 0.417 234.613 -492.349 ~--· 0.500 229.860 -353.009 - · 0.583 225.106 -213.668 ·- -·- -· 
0.667 220.353 -74.328 

r---······· 
0.750 215.599 65.012 
0.833 210.846 204.353 ---· 0.917 206.092 343.693 

·- ·····---· 
1.000 201 .338 •83.033 -··-·-

9 0 .000 -14.826 •1.26E 3 - 0 .083 -14.828 -1 .111: 3 

0.167 -14.828 -944.158 

0.260 -14.828 . -n8.589 -
0.333 · -14.826 -613.022 ... 
0.417 -14.8:zl! -447.-454 - ·· 0.500 -14.826 -281 .887 
0.583 -14.828 -116.319 

0.687 -14.826 49.248 ---· 0.750 -14.826 214.815 --·- 0.833 -14..826 380.383 ,-..--· 
0.917 -1-4.826 545.950 

1.000 -14.826 711 .517 

10 0 .000 2214.252 51.938 --
0.083 279,498 25.862 -- 0.167 274.745 -0.215 -
0.250 269.991 ·26.291 

0.333 26il.238 -52.387 
·-

0.-417 260.-484 -78.-444 

0.500 256.731 -104~20 .. . 
0 .683 250.977 -130.596 

0.6fil 246.223 ~ 

-

Bend..Z Combined 

(psi) (psi) 

-2.09E 3 2.69E 3 

347,535 9Q2.560 
2.48E 3 3.17E 3 

4.31E 3 5.05E 3 

5.64E 3 ·e.e2e a 
7.06E 3 7.89E 3 

7.'RE 3 8.B6E 3 

8.58E 3 9.51E 3 
8.89E 3 9.87E 3 

8.9E 3 8.82E 3 

-3.21E 3 4.66E 3 
-1.78E 3 3.0BE 3 

-'189.071 1.65E 3 

650.298 1.67E 3 
1.IME3 2.61E 3 

2.49!: 3 3.21E 3 

3.1BE 3 3 .76E 3 

3.73E 3 4 .17E 3 

-4.13E 3 4 ."2E 3 
4.38E 3 4.66E 3 

•.• 9E 3 4.9E 3 

4.4'4E 3 4 .99E 3 

4.25E 3 4.9-4E 3 

2.27E 3 -3.56E 3 
2 .08E 3 -3.21E 3 
1.89E 3 -2.BSE 3 -
1.7E 3 -2.5E 3 

1.52E 3 ·2.14E 3 
1.33E 3 •1.79E 3 
1,141: 3 -1.'431: 3 

949.293 -1 .0eE 3 
760.61g -824,693 
571.745 -801 .387 

382.971 •778.180 

194.197 -754.973 

5.423 -731 .767 

•5.42E 3 5.75E 3 
-3.BE 3 4.1E 3 

-2.32E 3 2.6E 3 

-998.426 1.29E 3 
178.337 495.942 

1.21E 3 1.5SE 3 

2.09E 3 2.45E 3 

282E 3 3.2E 3 

3.41E 3 3.81E 3 

Job No I Sl>,oi No 
2186-351 

Port 
·---Rot 

61 r~ 

WCH-195 
Rev. O 

·-
---

Bf MHF o.io.20-Feb-07 O!d\JWI 

Flo Crest Pad Bldg AW.s1d jOololTlmo 21 -Mar-200~ 09:14 

Shoar•Y Shear..Z 

(psi) (psi) 

1.67E 3 8.257 

U7E 3 6257 
1.2n; 3 6257 
1.08E 3 6257 
862.481 6 .257 ··-686.784 6.257 
491 .108 6257 
295.-431 6,257 ··- ··-gg_755 6.257 

-81.147 6.257 

969.947 •15.232 
874.920 -15.232 

na.892 -15.232 

684.864 -15.232 
681l.836 -15.232 

-494.808 -15.232 

3911.780 -15.232 ·-30-4.752 -15.232 

208.724 -15.232 

114.897 -15.232 

19.669 -15.232 

-75.359 -15.232 

-183.000 -15.232 

-1.21 .343 -1a.o;9 

-121.343 -18.099 
-121 .343 -18.099 

-121 .343 -18.099 

·121.343 -18.009 
-121 .343 -18.099 
-121 .343 -18.099 

·121.3'43 -18.099 
-121.3'43 -18.099 
-121 .343 -18.088 
-121.343 -18.088 

-121 .343 -18.099 

-121 .343 -18.099 

1.09E 3 2,860 

993.984 2.850 
898.958 2 .850 

803.928 2.860 
······-

708.!lOO 2.~ 
e13.3n 2.850 --
518.844 2.850 
423.816 2.850 
328.789 2 .850 

Print Tim~II: 21,trJ/200710.21 STAAD Pro for Windows Release 2006 Prfnt Run 81cf11J 
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~ WSAV.. --=-:.:=-
Sottwn lconsed toW-8oos C<>noultents 

Job Tlh Crest Pad Bldg 

·-a1en1 Washington Closure Hanford 

Beam Stress Cont ... 
Beam UC Section Axlal ~nd-Y 

(psi) (psi) 

0.760 ,24U70 -182.749 --
0.833 236.716 •208.825 
0.917 231 .963 -234.901 

1.000 227.209 -260.978 
- - ····---

11 0.000 284.252 51.938 
I- -

0.083 279.498 25.862 
0.167 'Zl4.745 -0.215 
0.250 269.991 -28.291 
0.333 265.238 -62.367 ---· ---- 0,417 260.484 -78.4-44 
0.500 255.731 -104.520 -
0.583 250.W7 •130.5!36 
0.667 246.223 ·156.672 
0.750 241.-470 -182.749 - ·--- 0.833 236.716 -208.825 ---·- 0.917 231 .~ -234.901 

1.000 227.209 -260.978 ........ --
12 0.000 301.431 55.252 - -

0.083 296.376 27.502 --
0.167 291 .325 -0.2-47 
0.250 286.2n ~7.897 -
0.333 281 .219 -55.747 

- ·---· ·- 0.417 276.166 -83.496 
f--.. ... 

0.500 271 .113 -111 .246 
0 .583 266.060 -138.996 

0.667 261 .007 -166.745 
0.750 255.954 -194.495 

0.833 250.901 -222.2.o!S 
0.917 245.848 -249.1194 1-----
1.000 2-40.795 · Z77.744 

13 0.000 301.431 55.252 
0.083 296.376 27.&12 

-· 0.1 67 291 .325 -0.247 
--· 

0.250 288.272 -27.9'ifl 

0.333 281.219 -55.747 
0.417 276.166 -83.496 

0.500 271 .113 -111 .246 

0.583 266.060 -138.996 
0.687 261 .007 -166.745 

0.750 255,954 -1Q4,495 

0.833 250,go1 •222,245 
1--

0.917 245.848 -249.994 ... 
1.000 240.795 -277.744 ~-··-··· 14 0.000 513.871 97.832 

0.083 505.115 -47.365 --··-" 

Bend..? Combined 

(psi) (psi) 

3.84E 3 4.27E 3 

4.13E 3 -4.58E 3 
,4.28E 3 4.74E 3 

4.27E 3 4.76E "3 
-5.42E 3 5.7SE 3 

-3.8E 3 4.1E 3 
-2.32E. 3 2.SE 3 
-998.426 1.29E 3 
178.337 495.942 
1.21E 3 1.55E 3 

2.09E 3 2.-45E 3 
2.82E 3 · 3.2E ·3 

3.41E 3 3.81E 3 

3.84E 3 4.27E 3 
4.13E 3 -4.58E 3 

4.281: 3 4.74E 3 
4.27E 3 4.76E 3 

-5.76E 3 6.11E 3 
-4.03E 3 4.36E 3 
-2.47E 3 2.76E 3 
-1 .06E 3 1.38E 3 
189.540 526.505 

1.28E 3 1.64E 3 

2.22E 3 2.BE 3 · 

3E 3 3.4E 3 

3.62E 3 4 .0SE 3 
4.09E 3 4.6'1: 3 

4.39E 3 4.87E 3 
4.55E 3 5.04E 3 
4 ,5'4E 3 15.06E 3 

-5.78E 3 8.11E 3 ·-
~.03E 3- 4.JQE 3 
-2.47E 3 2.76E 3 
•1 .0SE 3 1.36E 3 
189.540 526.505 
1.28E 3 1.64E 3 

2.22E 3 2.61: 3 
3E 3 3.4E 3 

3.62E 3 4.0SE 3 
4.09E 3 4.54E 3 
4 .39E 3 4.B7E 3 
4.!!6E 3 5.04E 3 

4.54E 3 5.06E 3 
-10E 3 10.6E 3 

-7.04E 3 7.59E 3 

Job No l ShHI No 
2186-351 

Pa.1 

Roi 

62 rw 

WCH-195 
Rev. O 

·-
ey MHF o.t-;io-Fel>-07 cnc,WN 

F"' Crest Pad Bldg AW.std I- 21-Mar-2007 09:1 4 

-

Shear-Y Shear-Z 

(psl) (paQ 

233.761 2.850 
138.733 2.850 
43.705 - - 2 .850 

-43 .936 2.850 
1.09E 3 2 .850 

993.984 2 .850 
896.956 2.850 
603.928 2.850 
708.900 2.850 
613.872 2 .850 
518.844 2.850 
423.81B 2.850 
326.789 2.850 

233.781 2.850 
138.7:13 2.850 

-43.705 2.850 
-43.936 2.850 --1.16E 3 3 .033 

1.06E 3 3.033 
955,590 3.033 
654.575 3.033 
753.561 3.033 

852.548 3.033 

551 .531 3.033 
450.517 3.033 
349.502 3.033 
248.488 3,033 
147.473 3.033 
46.458 3.033 -----46.704 3.033 

1.16E 3 3.033 
1.0SE 3 3.033 
955.590 3.033 
854.575 3.033 
753.561 3.033 

6~ 3.033 
551.531 3.033 
450.517' 3.033 
349.502 3.033 
248.488 3.033 
147.473 

,_ __ 
3.033 ---

46.458 3.033 ·-· -46.704 3.033 
2.01E 3 5.617 

1.84E 3 5.517 
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----·---···--·· R<] --~--
cow•-::;'= 
-., rieanatd to.,_., Boot cc,,l<ita,,1$ 

Job Tih Crest Pad Bldg 

Clilnt Washington Closure Hanforo 

Beam Stress Cont ... 
Beam UC Sec:tlon Axial Bend•Y Bend.z 

(psl1 (psi) (psi} 

0.167 496.359 •3.102 -4,32E 3 

0 .250 487.602 -&.570 -1.86E 3 
0.333 478.846 -104.037 313.921 -
0.417 470.090 -154.504 2.22E 3 -
0.500 461.333 · -204.971 3.85E 3 
0.583 452,5n -255.438 5.22E 3 
0.667 443.821 -305.905 8.31E 3 
0.750 ~ -1)8.,! -358.373 7.12E 3 

i------· 
0.833 426.308 --406.1140 7.fITE 3 -·····--
0.917 417.M2 -457.307 7.94E 3 

··-··--:;-:ooo ; 408.7~ -507.77,1, 7..94E 3 -
15 0.000 513.871 117.832 -10E 3 ---

0.083 505.115 47.365 -7.04E .3 
- ·- ---· 0,167 496.359 -3.102 -4.32E 3 

0.250 487.602 -53.570 -1,86E 3 

0.333 478.846 -104.037 313.921 -- OA17 470.090 -164.504 2.22E 3 
0.500 4151 .333 -204.971 3.85E 3 
0.683 452ET7 -255.-438 5.22E 3 
0.667 443.821 •306.IIOS 6.31E 3 -· 0.750 4~.004 -356..373 7.12E 3 
0.833 426.308 -406.840 7.67E 3 
0.917 ,1,17.552 -457.307 7.94E 3 

1.000 406.795 ..S07.774 7.94E 3 
16 0.000 481 .153 -860.628 -8.08E 3 

0.083 · •72..622 -781!.024 -5.3E 3 

0.167 · -464.091 -71:1.421 0 2.79E 3 . 

0250 455.560 -636.818 -539.625 -- 0.333 -«7.029 --562.214 1.44E 3 
0.417 43a498 -•87.811 3.16E 3 

-··-
0.500 •29.967 -413.008 4.61E 3 - · -
0.583 421.436 -338.405 5.79E 3 

0.667 412.905 -283.801 8.71E 3 
0.750 404.374 -189.196 7.37E 3 
0.833 395.1143 -114.595 7.76E 3 

0.917 387.312 -39.S92 7.88E 3 
1.000 s1a1e1 34.612 7.74E 3 

17 0.000 257.881 -1~E 3 -3.15E 3 

0.083 253.108 -1.0SE 3 -1.71E 3 

0 .167 248.354 -944.672 -430.365 ·-·· 0.250 243.600 -805.687 705.454 - ·- 0.333 238.847 -686,661 1.69E 3 

0.417 234.093 -527.655 2.53E 3 

0.500 229.340 -38a.650 3.23E 3 -
0.583 224.586 -249.644 3.77E 3 __ ... 

Combined 
(psQ 

4.82E 3 
2.41E 3 

886.804 
2 .114E 3 
4.52E 3 
5.92E 3 
7.06E 3 
7.91E 3 

B.5E .3 

8.82E 3 
8.88E 3 

10.6E 3 
7.69E 3 
4.82E 3 

2.41E 3 

896.804 
2.8-4E 3 

4.5:i!E 3 
5.92E 3 

7 .0SE 3 
7.91E 3 

8.SE 3 
8.821: 3 

a86E 3 
9.42E 3 
8 .56E 3 

3.96E 3 
·uae a 
2.45E 3 
4.08E3 
5.45E 3 

6.55E 3 
7.391: 3 
7.961: 3 
8.27E 3 

8.31E 3 

8.16E 3 
4 .03E 3 

3.05E 3 
1.82E3 

1.75E 3 
2.ee a -
3.~ 3 

3.64E 3 
4.24E 3 

JobNo ,s-,~ 
2186--351 

PIii 
-------

Rel 

63 IRw 

WCH-195 
Rev.a 

·- ·-·-

~ MHF o.ie.z~Fel>-.07 °"'WN 

file Crest Pad Bldg AW.std I 0~,_n-;,.,. 21-Mar-2007 09:14 

Sh8ilr-Y Shear-Z 

(psQ (psi) 

1.66E 3 5 ,_517 

1.49E 3 5.517 

1.31E 3 6.517 
1.14E 3 5.517 

~ ·- -5 .517 

787.800 5.517 

612.871 5.517 -
437.853 5.517 ··--282.834 5.517 

87.815 5.517 
-73.928 5.517 

2.01E 3 5.517 
1.84E 3 6 .517 
1.65E 3 5.517 
1.49E 3 5.517 

1.31E 3 6.517 

1.14E 3 5 .517 

962.909 5 .517 
787.890 6.517 
612.871 5.517 
437.853 5.517 
262.83,4 5.517 

87.815 5.517 
-73.ll2a 5.517 ----1.87E 3 -8.155 ---·- --1.7E 3 -8.155 

1.53E 3 •8.1!15 
1.36E 3 -8.155 
1.1 9E 3 -8.155 .. 
1.02E 3 ·--8.155 
847.306 -8.155 
676-792 •6.155 
606.278 •8.155 
335.763 -8.155 
165.249 -8.155 

-5.265 •8.155 
-162.852 -8.155 
967.666 ·15.195 
872.638 ·15.195 
m .s11 -15.195 

682.583 -15.195 

587.555 -15.195 
492.527 -15,195 

397.499 -15.195 --- ·-
302.471 -15.195 
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~ ----CON•~ _____ ....-
$01\nla llcansed b W NVllr Boos eons..rbnt, --·-

Job Tille Crest Pad Bldg 

Cllall Washington CIOS'-"9 Hanford 

Beam Stress Cont ... 
Beam UC Section Axl• I Bend-Y 

(psi) (p81) 

0.867 219.833 -110.639 
0.750 215.079 28.367 
0.833 210.325 167.372 

0.817 205.572 306.378 ,-.-
1.000 200.818 445.384 ~---

11 1 0.000 215.088 -261 .068 

0.083 218.1142 -235.863 
0.167 224 .595 -210.659 ,__, 
0.2~ 228 .349 ·185.455 

0.333 234.102 -160.251 

0.417 238.866 -135.047 

0.500 243.610 -109.842 

0.583 248.363 -M.638 
0.667 263.117 -69.434 
0.760 257.870 -34.230 -·-
0.833 262.824 -9.026 

0.817 267.377 16.179 
1.000 272.131 41 .383 

2 0.000 231 .802 -305.683 
0.083 236.839 -276.286 

·--· 
0.167 241.875 -246.889 ..... _ .. 
0 .250 246.1112 -217.493 .. 
0.333 251 .948 -183.096 
0.417 256.985 -158.e99 

0.500 262.022 -129.303 ..._. 
0.583 267.053 -99.906 -
0.66.7 272.095 -70.610 

0.750 277.131 -41.113 

0.833 282.188 -11 .716 

0.917 287.204 17.680 
1.000 292.241 47.077 

3 0.000 1M25 7.266 
0.083 16.525 6.5,'!9 - 0.167 16.525 5,912 

0250 16.525 5.235 
---:----·- i----

0.333 16.525 4.558 -
0.•17 16.525 3.882 

0.600 16.625 3.205 

0.583 115.525 2.528 -- - 0.667 16.525 1.851 - -- 0 .750 16.625 1.174 
0 .833 16.525 0.•98 
0.817 16.525 -0.179 -
1.000 18.525 ·0.856 

4 0.000 16.525 7.266 

. Bend-Z Combined 

. (~i) {PsQ 
4.17E 3 4.5E 3 

4.42E 3 4.661: 3 

4.52E 3 4.89E 3 

4.47E 3 -4.98E 3 
4.28E 3 4.92E 3 
4.27E 3 4.75E 3 

4.28E 3 4.73E 3 
4.13E 3 4.57E 3 

3.85E 3 4.26E 3 

3.41E 3 3.8E 3 
2.82E 3 3.2E 3 -2.09E 3 2.44E 3 
1.21E 3 1.ME3 

179.972 492.623 . 
-986.670 , 1.28E 3 
-2.32E 3 2.581: 3 

-3.79E 3 4.0BE 3 
-6.41E 3 6.73E 3 

4.63E 3 5.16E 3 

4.62E 3 5.13E 3 . 
4.45E 3 4.94E 3 

.4.13E 3 4.See 3 

3.65E 3 4.09E 3 

3.02E 3 3.43E 3 

2.22E 3 2.62E 3 
1.28E 3 M4E 3 
170..731 513.335 

· 1.09E 3 1.41E 3 
-2.51E 3 2.8E 3 

-4.0SE 3 4.39E 3 

-5.81E 3 6.15E 3 

0.782 24.573 
0.751 23.965 

0.720 23.156 

0.688 ;!2.448 

0.657 21.740 

0.62.5 21 .032 
0.1594 20.323 

0.682 19.815 

0.531 18.907. 
0.499 18.198 

0.468 17.-490 

0.438 17.140 

0.405 17.786 

0.782 24.573 

ls,,.., ... l<t,No 

2185-351 

POI\ 

RII 

64 IRw 

WCH-195 
Rev. O 

--·---

BJ MHF C.l~O-Fet>--07 OldVWJ 

Fllo Crest Pad Bldg AW.std jo.tomn• 21-Mar-2007 08:14 

!ihoar-Y Shear-Z 

(p,~ (psi) 
207.443 -15.195 

112.415 -15.195 
17.388 -15.19S 

-77.640 -15.195 
-165.281 -15.195 ,...... ___ , 

51 .464 -2.755 __ ., __ 
-43.564 -2.755 

-138.591 -2.755 

·233.619 -2.755 
-328.&47 -2.755 

-423.675 -2.755 

~18.703 -2.755 

-ti13.731 -2.755 

-708.7S8 -2.755 
' 

·BW.786 -2.765 

-898.814 -2.755 

-993.842 -2.755 
-1 .0BE 3 -2.755 

44.644 -3213 
-56.005 -3213 

-156.653 -3.213 

•257.302 -3.213 
-357.950 •3.213 

-458.599 -3.213 
-U9.248 -3.213 

~59.896 -3.213 

-760.646 -3.213 ·--861.194 -3.213 

-961 .842 -3.213 
-1.06E 3 -3.213 

·1 .16E 3 -3.213 
-0.020 0.074 
-0.020 D.074 
--0.020 0.01• 
-0.020 0.074 

-0.020 0.074 

-0.020 0.074 
-0.020 ·• 0.074 

-0.020 0.074 

-0.020 0.074 

-0.020 0.074 

-0.020 0.074 

-0.020 0.074 

-0.020 0.074 

-0.020 0.074 
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-- -· II<] -v.a 
co,ra"7:::.rm 
·-=----=--Softwar9 llcansed to Wener Boos Caui.,ltants 

Job Tille Cr~t Pad Bldg __ ,,_ 
Client washington Closure Hanford 

Beam Stress Cont ... 
Beam LJC Section Axial Bend-Y Bend-Z 

(psi) (psi) (psi) -- ,__ 
0.083 16.626 6.589 0.751 

0.187 18.525 6.912 0.720 
0.2S0 16,525 5.235 0.688 
0.333 18.S25 4.568 0.657 - ·- ··-

I---·-
0.417 16 .525 S.882 0.626 

0.500 18 .525 3..205 0.594 
0.583 16.525 2.528 0.562 
D.687 16.525 1.651 0.531 

1------- ·-
0.750 16.525 1.174 0.499 

0.833 16.525 0.498 0 .468 .•. 
0.917 16.525 -0.179 0.436 

1.000 16.525 -0.858 0.405 · 
5 0.000 46.226 -619.503 -17.798 

0.083 46.226 -467.610 -197.774 
0.187 46.226 -316.617 .!JTT..749 ---
0.250 -46.226 -163.1524 -567.724 ·--· 
0.333 46.226 -11 .631 -737.699 -·----
0.417 46.228 140.-481 -917.675 •·--
0.500 4e226 

1---· ·-··-
292.-45-4 -1.1E 3 

0.583 46.226 444.447 -1:28E 3 
0.687 46.226 596.440 -1.46E 3 

"--· 
0.750 46.226 748.433 -1 .64E 3 
0.833 46.226 900.425 -1.62E 3 -- 0.917 46 . .226 1.05E 3 -2E 3 

1.000 48.228 1.2E 3 -2.18E 3 --- 6 0.000 423.609 -954.957 7.73E 3 -- --- 0.083 432.140 -793.710 7.59E 3 
0.187 440.671 -63H64 7.19E 3 
0.250 449.202 -471 .218 6.52E 3 

0.333 457.733 -308.971 5.59E 3 --
0.417 •66.264 -148,726 4.4E 3 
0.600 474.795 12.521 2.93E 3 
0.583 483.326 173.767 1.21E 3 
0.667 491 .857 335.014 -785.180 ~--· 
0.750 500.388 496.260 -3.04E 3 

0.833 508.919 657.508 -S.57E 3 -- -· 0.917 517.450 818.752 -8.35E 3 
'-·· 

1.000 525.981 979.998 -11 .4E 3 ··-7 0.000 446.890 -SM.750 S.9E 3 -
0.083 •56.680 -512.149 8.89E 3 

,-----
0.187 46~.•71 -457.549 8.59E 3 
0.250 478.261 • 02.1148 7.97E 3 
0.333 486.051 -348.347 7.06E 3 .. 
0.417 495.841 -293.746 5.84E 3 

0.500 505.631 -239.145 '4.31E 3 --

lob No 

2186-351 

Pall 

Roi 

Sy MHF 

I ShHINo . 
65 

Oel".10-Feb-07 

r·· 

WCH-195 
Rev. 0 

----
ChdWW 

RI• Crest Pad Bldg AW.std jOalalTme 21-Mar-200109:14 

. 
Combined Shear-Y Shear-Z 

(psi) (psi) (psi) 
23.865 . -0.020 0.074 

23,156 -0.020 0.074 

22.448 -0.020 0.074 

21 .740 . -0.020 0.074 

21.032 -0.020 0.074 
20.323 -0.020 0.074 
19.615 -0.020 0.074 

18.907 -0.020 0.074 

18.198 -0.020 0.074 
.17.490 -0.020 0.074 

17.140 -0.020 . 0.074 

17.786 -0.020 0.074 

663.627 -115.687 -16.815 

711.509 -115.687 -16.615 
739.4S2 -115.687 -16.815 
767.474 -115.687 -16 .615 

795.457 -115.687 -16.615 
1.1E 3 -115.687 -1.6.615 

1.44E 3 -115.687 -16.615 

1.ne 3 -115.687 -16.615 -
2.1E 3 -115.687 ·16.615 

2.43E 3 -115.687 ·16.ltt5 

2.76E 3 -115.687 -16.615 ·- 3.1E 3 -115.687 -16.815 

3.43E 3 -115.687 -16.615 ·-. 
g.1E 3 -1 .818 -17.626 

8.112E 3 -172.332 . -17.626 ·-8.26E 3 -342.&46 ·17.626 
7.44E 3 -613.361 -17.626 
6.36E 3 -683.875 -17.626 

5.01E 3 -854.389 -17.628 
3.42E 3 -1.02E 3 -17.626 
1.BSE 3 •1.2E 3 -17 .626 
1.81E 3 -1.37E 3 -17.626 

4.046 3 -1.54E 3 -17.626 

&.73E 3 -1.71E 3 -17.626 ·-9.69E 3 -1.86E 3 -17.826 

12.9E 3 -2.04E 3 -17.626 

9.91!, 3 96.108 -5.969 
9.86E 3 --99.568 -5.!l69 
ll.51E 3 ~95,245 -5.969 
8.85E 3 • 90.921 -6.969 
7.89E 3 -686.598 -5.~9 
6.63E 3 -882.274 -5.969 ·---5.06E 3 -1 .0BE 3 -5.969 
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····--

R«1 ...-va. -.,.,.., ....... ~ --So,,._,.. DceNed to waver Boot Con,vRartts 

JaHllle Crest Pad Bidg 

Job No 

2186-351 

Part 

Roi 

I Sheet No 66 rw 

WCH-195 
Rev. 0 

e-, MHF Dal9;10-feb-07 CtldWN 
---------· ----

Clitnl Washington Closure Hanford Filo Crest Pad Bldg AW.std 

Beam Stress Cont. .. 
BHm UC Soctlon Axial Bend-Y Bend-Z Comblnvd Shear•Y Sbear-Z 

(µ51) (plQ (psi) (p&,) (psi) (psQ 

o:583 515.421 -184.5-45 2.48E 3 3.18E 3 -1 .27E 3 -5.969 

0.867 625,211 -129.94-4 350.703 1.01E 3 -U7E 3 -5.969 

0.750 535.002 -75.343 ·2.09E 3 2.7E 3 -1.86E 3 --5.969 

0.833 644.792 -20.742 -4.83E 3 5.4E 3 -1.86E 3 --5.969 - -- ------ - ·· 
0.917 554.682 33.859 -7.88E 3 8.47E 3 -2.06E 3 -5.969 

1.000 564.372 88.-459 ·11.2E 3 11.9E 3 -2.24E 3 -5:989 

8 0.000 261 .314 -880.570 U5E. 3 5.39E 3 -64.222 ·19.370 
0.083 266.068 -703.373 4.00E 3 5.05E 3 -159.250 ·19.370 
0.167 270.821 -526.17!1 3.76E 3 4.56E 3 -254.278 -19.370 

0.250 275.576 -348.979 3.29E 3. 
~ 

3.91E 3 -349.306 -19.370 . 
0.333 280.328 -171 .782 2.87E 3 a.12e 3 -444.334 -19.370 

0.417 285.082 5.415 1 .9E 3 2.2E 3 -539.362 -19.370 

0.500 289.836 182.612 981.889 1.46E 3 -634.390 -19.370 --·- 0.583 294.589 359.809 -{18.947 723.344 -729.418 -19.370 ---·-· 0.667 2!)g.343 637.006 -1.28E 3 2.11E 3 -624.445 -19.370 ---- 0.750 304.096 714.203 ·2.63E 3 3.65E 3 -819.473 -19.370 
-·-·---· 

0.833 306.850 891 .400 -4.14€ 3 S.34E 3 ·1.01E 3 -19.370 

0.917 313.603 1.07E 3 -5.79E 3 7.17E 3 -1 .11E 3 -19.370 

1.000 318.357 1.25E 3 -7.69E 3 · 9.15E 3 -1 .2E 3 -19.370 ,__. 
9 0.000 47.889 -706.555 5.419 759.863 -122.193 •17.929 ·--- 0.083 47.889 -542.538 -184.678 TTS.105 -122.193 ·17.929 

0.187 47.889 -37a522 -374.776 801.187 -122.193 -17.929 ·-- ·-
0.250 -47.889 -214.505 -56-4.87-4 827.268 -122.193 -17.929 --=---- ·~~·- · 
0.333 47.889 -50.489 -764.971 853.349 -122.193 -17 .929 

0.417 47.889 113.527 -~.069 1.11E 3 •122.193 -17.929 ----· 0.500 47.889 2TT.544 -1.14E 3 1.46E 3 -122.193 -17.929 •. 
0.583 47.889 441.560 -1.33E 3 1.81E 3 -122.193 ·17.929 
0.867 47.889 sos.sn ·1.52E 3 2.17E 3 -122.193 -17.929 

0.750 -47.889 769.593 -1.71E 3 2.52E 3 -122,193 -17.929 
0.8J3 47.889 833.610 -1 .9E 3 2.88E 3 •122.183 •17.828 

--· -----· 0.917 47.889 1.1E 3 -2.09E 3 3.23E 3 -122.193 -17.929 

1.000 47.889 1'26E 3 -228E 3 J.59E 3 -122.193 -17.929 

10 0.000 228.6!6 -255.982 4.27E 3 4.75E 3 51 .450 -2.703 t-·--- ··---
0.083 231 .409 -231 .251 4.28E 3 -4.7E 3 -43.578 ·2,703 

t---· ·--· 0.167 236.163 -206.621 4.14E 3 4.58E 3 -138.606 -2.703 

0.250 240.916 .•181.7QO 3.85E 3 4.27E 3 •233.633 -2.703 

0.333 245.870 -157.oeo 3.41E 3 3.81E S -328.661 •2.703 --0.417 250.423 -132.330 2.82E 3 3.21E 3 --423.689 -2.703 ··-0.500 255.1TT -107.599 2.09E 3 2.45E "3 -1518.717 -2.793 

0.583 259.931 -82.869 1.21E 3 1.551: 3 -613.745 -2.703 

0,687 264.684 -58.138 180.344 !i03. 166 -708.773 -2.703 

0.750 269.438 -33.408 -996.220 1.3E 3 -803.801 -2.703 

0.833 274.Hl1 -8.677 ·2.32E 3 2.6E 3 -898.1129 •2 ,703 

·o.917 278.945 16.053 -3.79E. 3 4.0llE 3 -993.856 •2.703 -· 1.000 283.698 40.784 -5.41E 3 5.74E 3 ·1 .0SE 3 ·2.703 
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~ 
............ -CONe~ -~--

Scftw•e ~censed ID Weaver !loot OJmajtantl 

Job T;He Crest Pad Bldg 

Cl'"'11 Washington Closure Hanrord 

Beam Stress Cont. .. 
Beam UC Section Axlal Bend-Y 

--- (p$I) {P$0 
11 0.000 226.6511 -255.882 

0.083 231.409 -231.251 
I-

0.167 236.163 -206.521 -- 0.250 240.916 -181 .790 
·-" 0.333 245.670 -167.060 

0.417 250.423 -132.330 

0.500 255.177 -107.599 -· 0.'583 259.831 .--82.88ij 
0.667 2&4.884 -58.138 

0.750 ~9.438 -33.-408 -- 0.833 274.181 -8.877 
1--· 

0.917 278.945 16.053 

1.000 263.698 40.784 

12 · 0.000 240.206 -272 .• 29 ·-- -
0.083 2-45 .259 -246.111 . 
0.167 250.312 -21Q.7B2 ··-· 1-- -
0.250 255.385 -193.474 - ·-
0.333 260.418 -167.156 -· 
0.417 265.471 -140.837 

0.500 270.524 -11-4.519 

0.583 275.577 -as.201 -
0.667 280.630 -61 .883 

0.7M 2B!l.68-4 -35.564 

0.833 290.737 -9.246 

0.917 295.780 11.on 
. 1.0QO 300.843 43.391 

13 0.000 240.206 -272.429 -·--·--· 
0.083 245.259 -246.111 
0.187 250.312 -219.792 

0250 255.365 -193.474 -
0.333 260.418 -167.156 

0 .417 265.471 -140.837 
0.500 270.524 -114.519 --0.583 27/5.6n -88.201 

0.667 280.630 -6U83 

0.750 285.684 -315.5&4 
~ -

0.833 290.737 -9.2-46 - -- - -· -
0.917 295.790 17.072 
1.000 300.843 •3.391 

14 0.000 •07.811 -498.a90 -- 0.083 416.567 -450.7SS 
-

0.167 ~25.323 -402.708 

0250 434 .079 -354.617 

0.333 442.836 -306.526 
0 .-417 451.592 -258.4l5 

' 

Bend-Z Combined 
(psi) (pal) 

•27E 3 4.75E 3 

4.28E 3 4 .74E 3 

4.14E 3 4 .58E 3 

3.85E 3 4.27E 3 

3.41E 3 3.81E 3 
2.82E 3 3.21E 3 

2.09E 3 2.45E 3 

1.21E 3 U5E 3 

180.344 603.166 

-996.220 1.3E 3 

-2.32E 3 2.6E 3 
•3.79E 3 •.OOE 3 
•5.41E 3 5.74E 3 

4 .54E 3 5.0SE 3 
4.55E 3 6.04E 3 

4.-4E 3 4.87E 3 
4.09E 3 4.54E 3 
3.62E 3 4.0SE 3 

3E 3 3.41E 3 

2.22E 3 2.61E 3 

1.29E 3 Ul5E 3 

191.1182 534.195 

-1.06E 3 1.38E 3 
-2.47E 3 2.77E 3 

-4.03E 3 4.34E 3 
-5.76E 3 8.1E 3 

4.64E 3 5.05E 3 

4.55E 3 6.04E 3 

4.4E3 •.87E 3 

•.09E 3 4 .54E 3 
3.62E 3 •.OSE 3 

3E 3 3 .41E 3 

2..22E 3 2 .61E 3 

1.29E 3 1.65E 3 

191,882 534.195 

-1.06E 3 1.38E 3 

-2.47E 3 2 .77E 3 

-4.03E 3 4.34E 3 
-S.75E 3 6.1E 3 
7 ,94E 3 8.85E 3 

· 7.94E 3 8.81E 3 
7.67E 3 8.SE 3 

7.12E 3 7.91E 3 

6.31E 3 7.06E 3 
· 5.22E 3 5.93E 3 

JabNo l Sheo<No 
2186-351 -Rd 

67 
-

IRff 

WCH-195 
Rev. 0 

Br MHF c.1"20:.Feb-07 ClldWl>J 

Fill Crest Pad Bldg AW.std I O.tantmo 21-Mar-2007 09:14 

Shear-Y Shear-Z 
(psi) (psi) .. 
51.450 -2.703 

--Q.578 -2.703 

-138.ISOO -2.703 

-233.833 -2.703 

-328.661 -2.703 

-423.889 ---- -2.703 

-518.717 -2.703 

-813.745 -2.703 

-708.TTJ -2.703 

-803.801 -2.703 ·--898.829 -2.703 

-983.866 -2.703 
-1.08E 3 -2.703 

54.flll2 -2.877 
--16 .322 -2.877 

-147.337 -2.877 
-24a.361 -2.877 
-349.366 -2.877 

-450.381 -2.877 
-551.395 -2.877 
-IIS2.410 -2.877 

-753.415 -2 .877 

-854.439 -2.877 

-955.454 -2.877 

-1 .06E 3 -2.877 
-f .15E 3 -2.817 

·54,692 -2.817 

-411.322 -2.877 

-147.337 -2.877 
-248.351 -2.877 

-~.366 -2.677 
-450.381 ·2.877 
-551.395 -2.677 
-652.410 -2.877 ----
-753.425 -2.877 

-854.439 -2$17 

-955.454 -2.877 
-1.0SE 3 -2.877 

. -1 .15E 3 -2.877 

87.378 -5.257 

..a7.642 -6.257 
-282.681 -5.257 

-437.680 -5.257 

-612.6913 •5.257 

-787.717 -5.257 
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~ 
._..._ ...... -00-an..2'.&m 

m-
s-..1anso<21o-111oo,~ts 

Job Tl1le Crest Pad Bldg 

Cioni Washil19lon Closure Hanford 

Beam Stress Cont ... 
Beam UC Se<:tlon Axlal Bend•Y 

{psQ (p51) ··-0.500 -460.348 -210.34-4 ,__ __ 
0,583 469.106 -162.253 - 0.667 477.861 ' -114.162 

0.750 486.817 -66.071 . 
0.833 495.374 •17.980 
0.917 504.130 30.111 --- 1.000 512.886 78.202 ·~--

15 0.000 407.811 -498.890 

0:083 418.587 -450.799 
0 ,167 425.323 -402.706 -
0.250 434.071! . -354.817 
0.333 442.836 · 308.628 
0.417 451 ,592 -256.435 
0.500 460.348 -210.344 
0.683 469.10!! -162.2fi3 
0.867 "477.861 -114.162 -
0.750 486.617 ~6.071 
0.833 495.374 •17.980 
0.917 504.130 30.111 

1.000 512.686 78.202 

16' 0.000 424.856 -1.02E 3 -- 0.063 433.387 -849.9S2 
0.16'7 441 .918 -679.718 
0.250 450.449 -509.464 
0.333 468.980 -339.190 

. 0.417 487.511 -158.926 
r---

0.500 478.042 1.338 ~ -
0.583 4&4.573 171.602 

0.687 493.104 341.866 ---· .. -· 0.760 501 .035 512.130 
0.833 610.168 882.394 
o.g11 518.697 1162.658 -
1.000 W .228 1.02E 3 

17 0.000 262.9TT .g57_522 
0.083 267.730 -778.402 
0.167 272.464 -51l9.181 -- 0.250 2n.23e -389.961 
0.333 281 .991 -210.740 
0.417 288.745 -21 .519 

0.500 291 .498 167.701 

0.583 298.252 356.922 
0 .667 301 .005 548.143 

0.750 305.759 735.363 

0.833 310.513 924.584 

0.91.7 315.266 1.11E 3 

·--

--

Bend-Z Combined 
(psi) (psi) 

3.86E 3 4 .53E 3 
2.22E 3 2.85E 3 
316.830 908.852 

-1.88E 3 2.41E 3 
--4.31E 3 4.83E 3 
-7.04E 3 7.57E 3 

-10E 3 10.6E 3 
7.94E 3 8.86c 3 
7.94E 3 ae1e 3 
7.67E 3 8.5E 3 
7.12E 3 7.91E 3 

6.31E 3 7.06E 3 
6.22E 3 5.93E 3 
3.66E 3 4.53E 3 
2.22E 3 2.85E 3 

316.630 808.852 
-1 .86E 3 2.41E 3 
--4,31E 3 · 4.83E 3 

-7.04E 3 7.57E 3 
-10E 3 10.6E 3 

7.74E 3 9.19E 3 
7.8E 3 a.see 3 

7 .19E 3 B.31E 3 
6.62E 3 7.48E 3 

6.158E 3 6 .3BE 3 
4 .38E 3 5.01E 3 

2.91E 3 3.38E 3 
1.17E 3 1.83E 3 

-B28.601 1.66E 3 
·3.09E 3 4.11E 3 

-6.6:IE 3 6.82E 3 

-8.42E 3 9.79E 3 
-11 .SE 3 13E 3 
4.26E 3 5.51E 3 

4.09E 3 S.14E 3 

3.76E 3 4 .62E 3 
3,28E 3 3.96E 3 
2 .66E 3 3.1SE 3 
1.88E 3 2.19E 3 

954,382 1.41E 3 

-118.586· 769.760 

· 1.34E 3 2.18E 3 
-2.7E 3 3.74E 3 

-4.22E 3 S.45E 3 
-5.68E 3 7.31E 3 

.Job No 

2186-351 

P"1 
-R~ 

- ------· 

I Sh•ot No 68 

.. 
r" 

WCH-195 
Rev.O 

e, MHF 0•".IO-Feb-07 ClldWW 

n1e Crest Pad Bldg AW.std I Cm/Imo 21-Mar-,2007 09:14 

Shear-Y Shear.z 
(peQ (psQ 

-962.736 -5.257 
-1.14E 3 ...5.257 
-1.31E 3 -6.267 
-1.49E 3 -5.251 ··---1 .88E s -5.257 
•1 .84E 3 . -5,257 

-2E 3 -5.257 

87.378 -5.2S7 

-87.642 -5.257 
-262.861 -5.257 
-437.680 -5.257 . 
-612.698 -5.257 
·787.717 -5,257 

·962.736 -5.257 
-1.14E 3 -5.257 

·1 .31E 3 -5.257 
-1.49E 3 -5.257 
-1.66E 3 . -5.257 
-1 .84E 3 -5.257 

-2E 3 -5.257 

-8.698 -18.612 

•1TT.212 -18.612 

-3-47.728 -18.612 
-518.241 ·18.e12 . ----888.755 -18.812 ··--859.269 -18.612 
•1.03E 3 -18 .612 

·1 .2E 3 -18.612 

-1.37E 3 -18.812 
-1.5-4E 3 · tB,512 ·---1.71!: 3 -1e.e12 

· -1.88E 3 -18.612 
-2.04E 3 -18.612 

-70.729 ~0.664 
-165.757 •20.684 

· · 2tl0.785 -20.684 

-365.813 -20.684 
-450.641 -20.684· 
-5-45.868 -20.684 
-640.896 -20.684 

-735.924 -20.684 
-830.952 -20.664 
-925.980 -20.864 

-1.02E 3 -20.684 

•1.12E 3 -20.664 
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Rc];:f_ 
soiw·;. llalndto-Boo, °""'"°""'" 

Joo Tllo Crest Pad Bldg 

Client Washington Closure Hanford 

Beam Stress Cont .. . 
Soam UC Section Axial Band-Y 

(psi) CPsn 
1.000 320.020 1.3E 3 

12 1 0.000 507.530 238.446 

0.083 505.408 200.801 ---- . 
0.167 503.285 162.755 

0.250 501 .163 124.909 

0.333 4119.040 67.004 ---
0.417 496.918 49.218 -- !-----•" .. 
0.500 494.795 11.373 

0.583 492.673 -26.473 

0.667 490.550 -64.319 

0.750 488.428 ·102.164 --··----· 
0.833 486.305 -140.010 ·- ·----
0.817 484.183 •1TT.855 - 1.000 482.000 -215.701 

2 0.000 5S0.~3 -2S.2S1 

0,0!!3 550.853 -22 .~ --
0.167 550..853 -18.878 ·- 0.260 550.853· -15.671 

0.333 550.853 -12.46-4 

0.417 550.653 -9.268 ... 
0.500 550.853 -8.051 

0.583 550.853 -2 .844 ·- -· 0.667 550.853 0.362 .. 
0.750 550.853 3.569 

0.833 550.853 6.776 

0.917 M0.853 9.983 ·--· 1.000 550.853 13.189 .,_ ____ - -
3 0.000 -0.030 14.237 

0.083 -0.030 11 .718 
0.167 . -0.030 9.199 
0250 -0-.030 8.680 ----
0.333 -0.030 4.161 

0.417 -0.030 1.642 -
0.500 -0.030 -0.877 

0.683 -0.030 •S.396 -· 0.667 -0.030 -5.915 .. 
0.750 -0.030 -8.434 _., 
0.833 -0.030 -10.953 - 0.917 -0.0JQ -13.4n 

1.000 -0.030 -15.991 

4 0.000 -0.030 14.237 
D.OSJ -0.030 11.718 

0.187 -0.030 9.199 

0.250 -0.030 6.880 

0.333 -0,030 4.161 

--

Sand-Z Combln.cl 

(psi) (psi) 

-7.69E 3 9.31E 3 

-5.41E 3 8.18E 3 

-4.84E 3 5.55E 3 
. 4.27E 3 4 .94E 3 

-3.7E 3 4 .33E 3 

-3.13E 3 3.72E 3 

-2.56E 3 3 .11E 3 

-1 .99E 3 2.~ .3 
-1.42E 3 1.94E 3 

-852.226 1.41E 3 

-282.1 55 872.747 

287.916 914.231 

657.988 ·1.52E 3 

1.43E 3 2.13E 3 
-5.81E 3 6.39E 3 

-6.2E 3 5.77E 3 

-4.58E 3 5.15E 3 

-3.!leE 3 4 .53E 3 

-3.35E 3 3.91E 3 

-2.73E 3 3.29E 3 

-2.12E 3 2.67E 3 
-1.5E 3 2.05E 3 

-882.507 1.43E 3 

-268.039 820.461 

350.4211 908.058 

966.897 1.531: 3 

1.58E 3 2.15E 3 · 

0.405 ·14.671 
0.260 ·12 ,007 
0.115 -9.343 

-0.030 -6.739 
-0.175 --4.365 

-0.320 -1.991 

-0.485 -1.372 
-0.810 --4.036 
-0.755 -6.700 

-0.900 •9.364 
-1 .0C5 •12.028 

-1.190 -14.692 --
-1 .335 •17.356 

0.405 -.14.1171 
0.260 -12.007 

0.1 15 . -9.343 

-0,030 -6.739-

-0.175 --4.365 . 

------· Jab No 

2186-351 

~ Rd 

r-No 69 IRw 

WCH-195 
Rev. O 

···-

By MHF Dlhl;zO-Feb-07 ™WW 

FRo Creal Pad Bldg AW.sic! I°"'"'"'"" 21 -Mar-2007 09;14 

Shear•Y Shear.Z 
(psi) (psi) 

-1.2E 3 ·20.684 -·-442_.431 4.995 

442.431 4 .996 
442.431 · 4 .995 

442.431 4.995 

442.431 4 .995 

442.431 4.995 

442.431 4.995 

442.431 4 .995 

442.431 4.995 

-4-42.431 4.995 
442.431 4.995 
442.431 4.996 

442.431 4.995 
478.440 -0.423 
478.440 · 0.423 

478.440 -0.423 

478.440 -0.423 

478.«o -0.423 
478.440 -0.423 

478.440 -0.423 

478.440 -0.423 
478.4-40 -0.423 

478.4-40 •0.423 

478.440 -0.'423 

478.4-40 -0.'123 --
478.440 · · -0.423 

-0.112 0.332 
-0.112 0.332 

-0.112 0.332 ····--0.1·12 0.332 

-0.112 0.332 

-0.112 0.332 
-0.112 0.332 - -0.112 0.332 

-0.112 0.332 

. -0.112 0.332 

-0.112 0 .332 

-0.112 0.332 

-0.112 0.332 

-0.112 0.332 

-0.112 0.332 

-0.112 0.332 

-0.112 0.332 

-0.112 0.332 
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Re] ~v--- . 
c.oa~ 
·--=--?-= 

Sotware keNed to~ e001 CionSI.Jtanll 

Job TIU• Crast Pad Bldg 

- · Cllonl Washington Closure Hanford 

Beam Stress Cont .. 
Be11m UC Section Axlal B1nd•Y 

(psO (ps0 
0.417 -0.030 1.642 -
0.600 -0.030 -0.877 

0.583 -0.030 -3.398 

0.667 -0.030 -5.915 .. 
0.750 --0.030• ..a_434 -- 0.833 -0.030 -10.953 

0.917 -0.030 -13.472 -1.000 -0.030 -15.Q91 

5 0.000 61.390 -873.737 -- -
0.063 61 .390 -8-49.037 --
0.167 61.390 -724.338 

~ ··· 
0.250 6f.390 -599.638 ,___. .. 
0.333 61 .300 -474.938 ..,____ ... 
0.417 61 .390 -350.238 - 0.500 81 .SOO -225.639 

0.583 61 .390 -100.839 
0.!187 61 .390 23.861 - ->-· 
0.750 61 .390 148.561 

0.833 61 .390 273.260 

0 .917 81 .380 397.860 

1.000 61 .390 622.660 ... 
6 0.000 966.713 -510.825 

0.083 964.590 -452,741 

0.167 962.468 -~.6e6 

0.250 980.345 -336.572 
- -·· ·-·- ~ ---

0.333 958.223 -278.488 -
0.417 956.100 -220.404 

' 0.500 953.978 -162.320 

0.583 951 .855 -104.235 -
0.867 94g_733 -46.151 - · 0.750 947.810 11 .933 
0.833 945.488 70.017 --· 
0.8f7 9<43.385 128.102 

1 .000 941.243 186.186 

7 0.000 1.00E 3 213.1515 
1---•·· 

1,).083 1.0SE 3 178.516 

0.167 1.05E 3 143.877 
0.250 1.05E 3 109.238 

0.333 1.0:;E 3 74.600 

0 .417 1.05E 3 39.981 

0.500 · 1.05E 3 5:322 

0.583 1.04E 3 -29.317 

0.687 1.04E 3 -83.956 

0.750 1.04E 3 -98.595· 

0.633 1.04E 3 ·133.234 

... 

Bend.Z Combined 
(J)sl) (psQ 
-0.320 -1.991 

-0.-465 -1.372 -
-0.610 -4.036 
--0.755 -8.700 · 

--0.900 -9.364 
•1 .045 -12.028 

-1.190 -14.692 .. 
-1.335 -17.356 

•2.18E 3 · 3.21E 3 

•2.04E 3 2.95E 3 
- 1.88E 3 2 .BBE 3 

-1.75E 3 2.41E 3 

•1.61E 3 2.15E 3 
-1 .47E 3 1.BBE 3 

-1 .33E 3 1.61E 3 
-1.18E 3 1.35E 3 

-1.04E 3 1.13E 3 

-900.485 1.11 E 3 

-7~8.595 1.09E 3 

-616.706 1.0BE 3 

-474.816 1.06E 3 
-11.4E 3 12.9E 3 

-10.3E 3 11 .7E 3 
-9.13E 3 10.SE 3 

-7.99E 3 9.29E 3 
~ .85E 3 8.0IIE 3 
-5.71E 3 8.B9E 3 

-4.67E 3 5.69E 3 
-3.<4:lE 3 4.49.E. 3 

-2.3E 3 3.29E 3 
,1.16E 3 2.12E 3 

-18.208 1.03E 3 
1.12!:: 3 2.19E 3 ' 
2.2!1E 3 3.39E 3 

-11.2E 3 12.5E 3 
-10E 3 11.3E 3 

-e.sse. 3 10.1E ·3 

-1.e11: 3 8.83E 3 

-6.48E 3 7.61E 3 
-5.29E 3 6.38E 3 
-4. !1E 3 5.1!3E .3 
·2.92E 3 3.99E 3 
-1 .73E 3 2 .84E 3 

-548.194 1.68E 3 

638.346 1.81E 3 

Job ND 

2186-351 

Port 

Roi - -
I 51\MtNo 

70 
,R~ 

WCH-195 
Rev. a 

8Y MHF °""20.feb-07 Chd WVI/ 

Flo Crest Pad Bldg AW.std jOolefTimo 21-Mar-2007 09:14 

Sllear-Y Sheer-Z 
(pSO {pBI) 

-0.112 0.332 

-0.112 0.332 
-0.112 0 .332 
-0.112 0.332 

-0.112 0.332 

-0.112 0.332 ·--0.112 0.332 

-0.112 0.332 
110.120 -16.458 

110.120 ·16.458 
110.120 -16.458 

110.120 -18.458 

· 110.120 -16.458 

110.120 ~16.458 

110.120 -18.458 
110.120 -16.458 

110.120 -18.458 

110.120 -16.458 
110.120 -16.458 

110.120 -16.458 

110.120 -16.458 
883.851 -7.~ 
683.8$1 -7.e66 

883.861 -7.668 

883.851 -7.686 

883,851 -7.1566 

883.861 -7.666 

883.851 -7.666 
683,851 -7.666 --883.851 -7.666 
883.851 -7.666 
883 .851 -7.668 

883.851 -7.666 

8831151 · -1.668 

g20.s11 4.572 
920.871 4 .572 

920.871 4.sn 
920.871 4 .572 ··-
920.871 4.572 

920.871 4.572 

920.871 4.572 

920.871 •.572 
920.871 4.572 

920.871 4 .572 

920.871 4 .572 
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~ 
.. ,...._vaJlt -C'OJW8VLll'AHT'9 

·--=--=--
- icerued lo w-, Boos C:O.,slllla/\lt ··---·---Jab TIie Crest Pad Bldg 

-- -·----
aont Washington Cl05ure Hanford 

Beam Stress Cont ... 
Beam UC section AXl• I Bond-Y Band.Z 

(psi) (psQ (psi) 

D.917 1.04E 3 ·167.873 1.82E 3 

1.000 1.03E 3 ·202.512 3.01E 3 

8 0.00D 568.921 -735.291 -7.~9E 3-- -·----
0.083 566.798 -848.437 -6.88E 3 

0.167 564.678 -561.583 -6.17/:, 3 
0.250 562.553 -474.728 -5.45E 3 

0.333 560.-431 -3a7.874 -4.74E 3 
0.417 558.308 -301.020 --l.03E 3 --·--
0.500 55e.18C5 -214.115C5 -3.32E 3 --·- 0.583 554.063 -127.312 •2.61E 3 
0.667 551 .941 -40.458 -1.89E 3 
0.750 5•9.818 46.~ -1.18E 3 - -- 0.833 6-47.696 133,260 -470.879 - ----· 
0.917 ·545,573 220.106 241 .282 --·-------· ··-·-
1.000 543.451 30s.g5g 953.243 ·-

9 0.000 6.4.691 ·998.698 -2.28E 3 

0.083 64.691 -870~ -2.13E 3 

0.167 64.691 -742.434 -1 .98E -3 ,.._ 
0.250 84.691 -614.303 -1 .83E 3 

0.333 64.691 -486.173 -1.68E 3 
0.417 64_5g1 --358.042 -1.53E 3 

0.500 64.891 -229.!t11 -1 .38E 3 

0.583 64.691 -101.780 -1.23E 3 

0.667 64.691 26.351 ·1.09E 3 

0.750 64 .691 154.481 -936,719 

0.833 64.691 282.812 " -787.1>39 
0.917 64.891 410.743 ~39.1!58 

1.000 64.691 538.874 -490.378 
~ 

10 0.000 507.510 248.412 -5 .. 41E 3 

0.083 505.387 208.803 -4.84E 3 

0.157 603.284 169.194 -4.27E 3 ,_ __ 
0.250 501.142 129.!585 -3.7E 3 •.. 
0.333 499.020 89,g75 -3.13E 3 

- 0.417 498.897 !50.387 -2.56E 3 
0.500 -494.775 10.758 -1.99E 3 
0.583 492.852 -28.8.50 -1 .42E 3 

o.!16r 4110.530 -68.459 -M2,755 

0.750 488.407 -108.088 -282.785 
r--- -

0.833 488.284 -147 .677 287.185 ...---
0.917 484.162 -187.286 857.155 

1.000 482.040 •228.895 1.43E 3 

11- 0.000 507.510 248.412 -5.41E 3 
0.083 505.387 208.803 -4.64E 3 
0.167 503.264 169.194 -4.27E 3 

0.250 501.142 129.585 -3.7E 3 

Combined 
(psij 

3.03E 3 

4.25E 3 

8.89E 3 
8.09E 3 

7.29E 3 
8.4~ 3 ··--· 
5.89E 3 ·-4.89E 3 
4_oge 3 

3.29E 3 
2.49E 3 ·-
1.78E 3 

1.15E 3 
1.01E 3 
1.8E3 

3.34E 3 

3.06E 3 

2.79E 3 
2.51E 3 

2.23E 3 
1.95E 3 

1.68E 3 

1.4E 3 

1.18E 3 
1,16E 3 

1.14E 3 
1.11E 3 

1.09E 3 
8.17E 3 

5.56E 3 
4.1161,; 3 -
-4.33E 3 
3.72E 3 
3.11E 3 · 
2.SE 3 

1.94E 3 

1.41E 3 
879,280 

921 .147 

1.53E 3 

2.14E 3 

6.17E 3 
5.58E 3 
4.95E 3 
4.33E 3 

Job No 

2186-351 
.. 

Part 

Roi 

-·- ·· 

I She«No 71 IRw 

WCH-195 
Rev.a 

·-
8Y MHF °"'"20-Fel>-07 ClldWt,J 

Flo Crest Pad Bldg AW.std 

She• r•Y Sh .. r.Z 
(psi) (psij 

920.871 4S72. 
920.871 4.572 -·---
552.551 -1U63 

1552.651 -11 .463 

552.551 -11 .463 

552.551 -11 .483 

552.551 -11 .-463 
- 552.551. 

,.. __ 
-11.483 

552.551 -11.483 

552.551 -11.463 

652.651 -11.463 
552.5151 0 11 .4C53 ··-
552.551 -11 .463 

562.661 -11 .463 

552.551 -11 .463 

115.468 -16.911 

115.468 -18.911 

115.488 -16.911 

115.468 -16.911 

115.468 -16.911 

115.468- -16.911 
115.468 -18.911 

115.408 -16.911 

115.468 -16.911 

115.4e8 -18.911 
115.MIS -16.911 

11e.468 -16.911 

115.468 -16.911 

442.352 5.228 
442.352 5.228 
442.352 5.228 

-442.352 5.228 
442.352 ·5 .228 
442.352 5.228 

442.352 5.228 

442.3!52 5.228 

442.352 5.228 ---442.352 5.228 
• 442.352 ---5.223 ---·-442.352 5.228 

442.352 5.228 

442.352 .5.228 

-4-42.352 5.228 

442.352 5 .228 

442.352 5.228 

[o.wr,_ 21 -Mar-2007 09:14 

------
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II<] -~vxa --~a.i-vL~....._ ~-
So11#1ta lice11,.d lo W..ver 9ooo CoNthtu 

Jci> Tilo Crest Pad Bldg 

O!ffl Washlnglon Clol!ure Haiford 

Beam Stress Cont.:. 
Beam UC Section Axlal Bend-Y 

(psij (psij 

0.333 499.020 89.976 
·o.417 4Se.897 50.367 

0.500 484.775 10,768 

0.583 492.652 -28.850 

0.667 490.530 -68.459 

0.750 488.407 -108.068 

0.833 486.284 -147.677 

0.917 4M.162 -187..286 

1.000 482.040 -228.895 

12 0.000 539.484 283.-434 

0.083 537.228 221.441 

0.167 534.971 17~.448 ~---
0.250 532.715 137.•54 ----- --·-
0.333 530.459 95.461 ----- ·---- -- ·-0.417 6i8.203 !3.468 __ ,. __ 

- · 0.500 525.947 11.475 --··-··-· 1-----·-
0.683 623.890 -30.618 - -·- - - -----
0.667 521 .434 -72.1111 ----- ·- ---- --
0.750 519.178 -114.505 ---·-··· 0.833 516.922 -166.498 -~·--• 0.917 514.666 -198.-491 ---·- - -·-· - - 1.000 - -512.409 . -240.484 

··--·- ------· 13 0.000· 539.484 283.-43-1 ____ .... __ 
..---··- - -

0.083 537.228 221.441 

0.167 634.971 179,448 

0.250 532.715 137.454 
0.333 530.459 95.481 

0.417 528.203 53.488 -
0.500 525.947 11.475 
0.583 523.890 -30.618 

0.667 521 .434 -72.511 
0.750 519.178 -114.506 --·- - ~ -:-
0.833 516.922 -156.498 - - - - -·- -
0.917 614.665 -198A91 

1--•- - ~- -
1.000 512.409 -240.484 

14 0.000 944.711 238.255 
0.083 942.488 199.898 -
0.167 940.265 181.141 

1------ - --·- -·-· Q38.042 122.584 0.250 

0.333 935.819 84.027 

0.417 933.596 45.470 

0.500 931.373 6-913 

0.583 929.150 -31.644 

0.667 928.928 -70.201 

0.750 924.703 -108.758 

-

Bend.Z Combined 
(psi) (psQ 

-3 ,13E 3 3.72E 3 

-2.66E 3 3.11E 3 

·1.99E 3 2.llE 3 

-1.42E 3 1.94E 3 

·852.755 1.41E 3 
-282.785 879.260 

287.185 921 .147 

857.155 1.53E 3 

1.43E 3 2.1-41: 3 

-6.76E 3 8.56E 3 

-5.16E 3 5.91E 3 

-4.54E 3 5.26E 3 

-3.94E 3 4.61E 3 

-3.33E 3 3.96!: 3 
-2.72E 3 3.31E 3 

-2.12.E 3 2.66E 3 

·1 .S1E 3 2,07E 3 

-906.445 1,llE 3 

-300.561 934.243 
306.324 978.743 

911.208 1.82E 3 

1.52E 3 2.27E 3 

-5.75E 3 6.66E 3 

-5.1SE 3 !l.91E 3 
-4.54E 3 5.26E 3 
-3.!ME 3 4.61E 3 

-3.33E 3 3.96E 3 · 

-2.72E 3 3.31E 3 

-2.12E 3 · 2.66E 3 

-1.61E .3 2.07E 3 

-906.445 1.5E 3 
-300.061 934.243 
305.324 978.743 
911 ,208 1.62E 3 

US2E 3 2.27E 3 

-10E 3 11 .2E 3 
-8.97E 3 ·10.lE 3 -··--7.91E 3 9.01E 3 

--6.85E 3 7.91E 3 

·5.79E 3 6.B1E 3· 

-4.73E 3 5.71E 3 

•3.67E 3 4.61E 3 

-2.61E 3 3.58E 3 

-1.55E 3 2.55E 3 

. -495.531 · 1.63€3 

I Sh•IND JobHo 

2186-351 

Pao 

ft.-

72 I ROY 

WCH-195 
Rev. 0 

--

By MHF ""'9.20--Feb-07 Cl,dww 
FVt Crest Pad Bldg AW.std lo,i.r.,,. 21-Mar-2007 09:14 

Shear-Y Shear.Z 

(psQ {psi) 

442.352 5..228 

442.352 5.228 

442.362 6.228 

442.352 5.228 

442.362 6.228 ·-442.352 5.228 

442.352 5.228 
442.352 5.228 

442.352 5 .228 
470.228 5.642 

470.228 5.542 ---470.226 5.542 

470.228 l!.542 --
470226 5.542 
470..226 5 ,542 

470.226 6.542 

470226 6.542 
470,226 6.642 

470.226 5,542 

470.226 " 5.542 

470.226 5.542 

470.226 5.542 
470.226 6.542 

470.226 S.542 

470.226 5.542 
470.226 6.642 

470.228 5.542 ---- --
470.228 5.542 

470.226 5.542 

470.228 6.542 
470.226 5.542 . 
470.226 6.~42 
-470.226 5.542 
470.226 5.542 
470.226 5,642 
822.173 5.089 
822.173 5.089 

• 822.173 ---5.088 

822.173 ·s.o89 
822.173 5.069 

.. 
822.173 5.089 

822.173 5.089 
·822.173 5.089 

822.173 5.089 

822173 5.089 

----· .. 

! 
' ' ' t-
i 
I 
i 
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R<J ~~ e,o,,,:.-=..wre 
. . -=-~-

So"""" lconud lO worm 11o0seon,un,,_,.. 
Job Till<_ Crest Pad Bldg 

-
Clim! Washington Clo sure Hanford 

Beam Striss Cont. .. 
Beam UC Sectlan Axial B&nd-Y 

(psi) (pSO 

0.833 922.4110 -147.315 

0.917 920.267 -185.872 

1.000 918.034 -224.429 -
15 0.000 944.711 238.255 

t---·---
0.083 9-42.488 199.698 

0.167 940.265 161.1-41 - · 0.250 938.042 122.584 
- ···· 0.333 935.819 8-4.027 

0.417 933.696 45.470 

0.500 931 .373 6.913 

0.683 929.150 -31 .644 
0.667 9211.926 -70.201 

···- -
' 

0.750 924.703 -106.758 
- ···- - 0.833 922.480 ·147.315 - -- -0.917 920.257 -185.872 · 

1.000 918.034 -224.429 - -... 16 0.000 989.188 -529.544 
,---•-· 

0.083 967.068 --468.866 
0.187 964.9,43 --4oa229· 

0.250 91!2.821 -347,571 
-:- 0.333 960.698 -288.914 --0.417 g5a_575 -226.256 

0.500 956.453 -165.599 

0.583 954.331 -104.941 
0.667 952.208 -44.284 --0.750 950.086 16.37-4 

0.833 , 947 .983 n .001 

0.91 7 945.841 137.689 
1.000 e.3.718 198.346 

17 0.000 572.222 -760.249 - 0.083 570.099 -669.964 
0.167 6'!.7.977 -579.679 

0.250 565.854 -488.394 
0.333 583.732 -399.109 
0.417 561 .609 -308.824 ~-
0.500 559.487 -218.538 

0.583 557.384 -128.253 
---· 

0.007 555.242 . -37.968 

0.750 553.119 52.317 

0.833 550.997 142.602 

0.1117 648.874 232.888 

1.000 548.?52 323.172 -
27 1 0.000 479.350 _48.6CK 

0.083 480.412 50.113 

0.167 481 .473 51 .622 

Bend.Z Combined 

(psi) •. Je!Q.,_ 
563.837 1.83E 3 

1.82E 3 2 .73E 3 
2 .68E 3 3.83E 3 

-10E 3 11 .2E 3 
-8,97E 3 10.1E 3 

-T.91E 3 9.01E 3 

-6.85E 3 7.91E 3 
-5.79E 3 8.81E 3 

-'l.73E 3 5.71E 3 
-3.67E 3 4 .61E 3 

-2.61E 3 3.58E 3 

-1,SSE 3 2.55E 3 

-485.531 1.53E 3 

563.837 1.63E 3 
1.62E 3 2.73E 3 

2.88E 3 3.83E 3 

-11.SE 3 13E 3 

-10.3E 3 11.BE 3 . 

-9.19E 3 10.6E 3 
-!1.0SE 3 9.36E 3 

-6.9E 3 8.15E 3 

-5.76E 3 6.95E 3 

-4.62E 3 5.74E 3 
-3 .47E 3 4.53E 3 

-2.331; 3 3.32.E 3 
-1 .18E 3 2.15 E: 3 

-'10.216 1.07E 3 

1.1E 3 2.18E 3 
2.25E 3 3.39E 3 

•7.69E 3 ll.02E 3 
. -6.97E 3 8.21E 3 

-6.25E 3 -7.4E 3 
-S.53E 3 8.59E 3 
--4,81E 3 5.78E 3 

-4.09E 3 4.96E 3 

-3.JSE 3 4.15E 3 

-2.66E 3 3.34E 3 ·-· 
-1.94E 3 2.53E 3 
•1.22E 3 1.82E 3 
-500.023 1 .19E 3 

2,18.829 1E 3 

1137.681 1.81E 3 

t .44E 3 1.97E .3 

1.15E 3 1.68E 3 

885.1117 1.4E 3 

Job No I _,No 
2186-351 

'p.;j" 

Raf 

73 
IR~, 

WCH-195 
Rev. a 

·-
By MHF oat"20-Feb--07 Chdl/VW 

file Crest Pad Bldg AW.std j011tmmo 21-Mar-2007 09:1 4 

. 
Shear-Y Shear.Z .. 

(psi) (psi) 

822,173 5.0~9 
822.173 5.089 

822.173 5.089 
822.173 · 5.089 

822.173 5.089 
822.173 5.089 

822.173 5.089 
822.173 5,089 

-···-
822.173 5.089 

822.173 5.089 

822.173 5.089 

822.17~ 5.089 

822.173 5.089 
822.173 5.089 

822.173 5 .089 
822.173 5 .089 

887.862 -8.005 
887.862 :a.006 . 
887.862 -a.ooa 

887..862 -a.006 
887.862 -:8-006 ·-887..862 -a.006 . 
887.862 -8.006 ---
887.862 -a.006 

887.852 -a.006 ~--· 887.862 -8,006 

887.8112 -8.006 
887.862 -8.006 
881.862 -8.006 
657.900 -11 .916 

557.900 -11 .&16 

557.900 -11 .916 
557,900 -11 .916 -
557.900 -11 .918 

557.900 -11.g15 

557.900 -11 .910 

557.900 -11.1116 

557.900 , -11 .916 

557.900 -11 .916 

557.900 
.---,.-
-11 .916 ·-557.900 -11 .916 

557.900 -t1.916 

--4-43.752 -0.398 

--4-43.752 -0.398 
-443.752 -0.398 
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--· 00-.~-

====-=-== o-- lltonMdlo WM,erBoosCOnS\lltant.s ·---
Job r.1111 Crest Pad Bldg 

Cllont Washington Closure Hanford 

Beam Stress Cont ... 
Beam UC Sedloll A>1lal . Bend-Y 

(psi) (ps~ 
0.250 482.534 53.131 

0.333 483.595 54.640 
0.417 484.657 · 56.1-49 -0.500 485.718 57.558 
0.583 "466.779 69.1e1 

0.667 -487.8-40 60.676 

0.750 -488.902 82.185 ,___ 
0.833 489.963 63.69S 
0.917 491 .024 85.204 

1.000 492.085 68.713 --2 0.000 554.413 -1.662 ·-·-
0.083 55'4.413 -4.4-45 ---
0.167 554 ,413 -7.228 - ·----
0.250 554.413 -10.011 
0.333 554.-413 -12.794 

0.417 554.413 -15.576 

0.500 554.413 -18.359 

0.583 554.-413 -21.142 - ·--· 0.667 554.413 -23.925 

0.750 664.413 -28.708 ,___. 
0.833 5S4.413 -29.491 

0.917 ---- 664.413 -32.273 
. 1.000 1554.413 -35.056 

3 0.000 -0.103 -6.432 

0.083 · -0.103 -5.774 
-· 

0_167 --0.103 -6.115 - --
0 .250 -0.103 -6.456 

0.333 -0.103 -6.798 

0.417 -0.103 -7.139 

o.soo -0.11)3 -7.480 

0.583 -0.103 -7.822 

0.667 -0.103 -8.183 

0.750 -0.103 -8.504 

0 .833 -0.103 -8.846 - -
0.917 -0.103 -9.187 -- 1.000 -0.103 -9:528 ~ -

-4 0.000 -0.103 -6.432 -
0.053 -0.103 -6.774 

0.167 -0.103 -6.116 

0.250 -0.103 -6.458 

0.333 -0.103 -8.798 
0.417 -0.103 -7.139 

0.500 -0.103 · -7_.480 

0.583 -0.103 -7.822 

0.667 --0.103 -8.163 

Bend-Z Combined 

(psi) (psi) 

580.031 1.12E 3 

294.144 832.379 
8.257 649.063 

-277.629 821 .008 

-563.51!! 1.11E 3 

-849.403 1.-4E 3 

-1.1.o!E 3 1.69E 3 

-1.-42E 3 1.97E 3 

-1.71E 3 2.26E 3 
-1 .98E 3 .2.65E 3 
1.59E 3 2.15E 3 
1.29E 3 1.84E 3 
975.927 1.54E 3 

666.807 1.23E _3 
357.686 924.893 

48.566 618.555 

-260.555 833.~27 

-569.678 1.15E 3 
-878.796 1.46E 3 

-1.19E 3 1.77E J 
-1 .5E 3 2.08E 3 

-1.81E 3 2.39E 3 

-2.12E 3 2.7E 3 
-1.272 -6.808 

-1.190 -7JJ67 

-1 .107 -7.325 

-1 .024 -7.6S4 

-0.942 -7.843 
-0.859 -a.101 

-0.776 -8.360 
--0.1194 -8.619 --0.811 -8.877 

-0.628 -9.138 

-0.446 . -9 ,395 

-0.383 -9.653 

-0.281 -9.912 

-1.272 -6.808 

-1.190 -7.067 

-1.107 -7.325 

-1 .024 -7.58-4 

,0.942 -7.843 

-0.859 -a.101 

-0.776 -8.360 

-0.694 -8.619 

-0.611 -13.877 

JobNo 

2186-351 
f---
Part 

Ref 

I SllHI No 
74 r~ 

WCH-195 
Rev. 0 

-·-
8Y MHF Da!ezO-Feb--07 Clxlww 

FlJo Cre~t Pad Bldg AW.std jo.torr..,. 21-Mar-2007 09:14 

. 
Shear-Y Shaar-Z 

(psi) (psi) 

-4-13.752 -0.398 

-443.762 -0.388 ·-
-4-43.752 -0.398 

-443.752 -0.398 

-443.752 -0.398 
-443.752 -0.398 

~752 -0.398 

-443.752 -0.398 

.-443. 752 . -0.308 

-443.752 :0.398 
-479.816 0.735 

--479.816 0.735 
--479,816 0.735 

--479.816 0.736 

--479.816 0.735 
--479 .816 0.735 
-479.816 0.735 

--479.816 0.735 

--479.816 0.736 

--479.816 0.735 

-479.816 0.735 

-479.816 0.736 

-479.816 0.735 

0.128 0.090 

0.128 0.090 

0.128 0.090 

0.128 0.090 

0.128 0.090 

0.128 0.000 

0.128 0.090 
Q.128 0.090 
0.128 0.090 

0.128 0.090 
0.128 0.090 

0.128 0.090 

0.128 0.090 -
0.128 0.090 

0.128 0.000 
0.128 0.090 

0.128 0.090 

0 .128 0.090 

0.128 0.090 

0.128 0.090 

0.128 · 0.090 
0.128 0.090 
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··-

~ 
..,......,_ -cow~....sa -Soflwar1 lcanud IO WMver 8ooe Can,u!tlw'IIJ 

Job llt!o Crest Pad Bldg , 

Cllanl Washington Closu"re Hanford 

Beam Stress Cont. .. 
B11am UC Section Axlal Band-Y 

(psi) (ps0 ... " 
0.750 -0.103 -8.504 --- -- 0.833 -0.103 ·U46 
0.917 · -0.103 ~ .187 

1.000 --0.103 -9.528 

5 0.000 -73.343 399.419 - 0.083 -73.343 485-215 
0.167 -73.343 571.011 
0.2!50 -73.343 858.808 

··-
0.333 -73.343 742.602 

>--- ------
•73.343 0.417 828.398 

>-· 
0.500 -73,343 914,194 
0.683 -73.343 999.m ·- -
0.667 -73.343 1.0QE 3 

0.750 -73.343 1.17E 3 
- ·- - ··-· - ·-

0.833 -73.343 1.26E 3 --.. --
0.917 -73.3'43 1.34E 3 

1.000 -73.343 1.-43E 3 

6 0.000 &40.153 348.921 ·--· - 0.083 641.215 410.690 
~--·· -

842.276 0.167 474.459 
e-- -·- · . 

643.337 0.250 638.228 

0.333 844.398 601.997 -·- -- ··- 0.417 845.460 855.785 ---- -·--· ·- 0.500 846.521 729.53-C --- 0.583 847 ,582 793.303 
0.667 848.643 857.072 
0,750 849.704 820.841 
0.833 850.700 98-4.609 
0.917 851 .827 1.~e a 
1.000 862,888 ···1.11e·s 

7 0.000 . 1.03E 3 46.9-41 

0.083 1.03E 3 -45.668 ·-·-· 
0.167 1.04E 3 44.39-4 ----- -·-·- -- .. 
0.250 1.04E 3 •3.120 

1----- ---
0.333 1.04E 3 41 .846 

0.417 1.04E 3 40.573 

0.500 1.04E 3 39,299 

0.583 1.04E 3 38.025 

0.667 1.04E 3 36.751 
0.750 1.04E 3 35.478 

0.833 1.04E 3 -~ 
0.917 1.06E 3 32.930 
1.000 1.0!5E 3 31.658 -

8 0,000 406.008 448.023 
0.083 407.069 535,328 

Bend.Z Combined 

(psi) (psi) 

-0.528 . -9,136 

-0.-4-46 -9.395 
-0.363 -9.653 
-0.281 -9.912 

483.338 -936.098 
$36,009 •1 .09E 3 

~ .681 -1 .25E 3 -
681.35,4 .f .41E 3 -
7M.027 -1.57'E 3 
826.700 -1.73E 3 
899,372 -1.89E 3 
972,045 •2.05E 3 

1.0•E 3 -2,2E 3 

1.12E 3 -2.36E 3 
1,1ge. 3 -2.s:lE 3 .. 
1.28E 3 ·2.68E 3 

. 1.34E 3 •2.84E 3 
2,98E 3 4.17E 3 
2.52E 3 3.TTE 3 
2.05E 3 3.37E 3 -
1.59E 3 2.97E 3 
1.13E 3 2.57E 3 

664.708 2.18E 3 
201.484 1.78E 3 

-281.739 1.9E 3 

-724.981 2.43E 3 
-1.19E 3 2.86E 3_ 
-1 .66E 3 3.49E 3 
-2.11E 3 •.01E 3 
-2.6BE 3 4.54E 3 
3.0JE 3 · 4.11E 3 
2.44E 3 3.52E 3 

1.84E 3 2~E 3 
1.25E 3 2.33E 3 
651 ,830 1.73E 3 

58.823 1.14E 3 

-538.184 1.82E 3 
•1 .13E 3 2.21E 3 

-1 .73E 3 2.81E 3 

•2.32E 3 3.4E 3 

-2.92E 3 41: 3 

-3.51E 3 -4.69E 3 
-4.11E 3 6.19E 3 

1.9E 3 2.76E 3 

1.69E 3 2.63E 3 

fob No 

2186-351 

Part 

-Rtl 

I SllettNo 
75 

-· 

rw 

WCH-195 
Rev. 0 

BY MHF oat..20-Feb-07 ClldWM 

Fa. Crest Pad Bl<lg AW.std leate/l1nle 21-Mar--2007 09:14 

Shaar-Y Shear.Z 

(psO (ps0 

0.128 0.090 
0.12B 0.090 

0.128 0.090 
0.128 0.090 

112.802 -22.647 

112.802 ·22.647 
112.802 -22.647 
112.802 -22.647 

112.802 -22.647 
112.802 -22 .647 
112.802 -22.647 

112.802 -22 .647 

112.802 -22.647 
112.802 -22.847 
112.802 -22.847 
112.802 -22.847 
112.802 -22.647 

-719.012 -16.833 
-719.012 ·18.833 
-719.012 • -18.833 
-719.012 -16.833 
-719.012 -18.833 
-719.012 -16.833 
-7111.012 -18.833 
-719.012 -115.833 
-7111.012 -16.833 
-719.012 -115.833 
-719.012 -16.833 
-7111.012 -18.833 ·--719.012 -115.833 
-923.668 0.336 

-923.568 0.338 
-923.568 0.338 
-923.588 0.336 
-923.588 0.338 
-923.568 D.336 
-923.568 0.336 
-923.588 0.338 

-923.568 0.S31S 
.,823.588 0.338 
-823.5e8 ·0.338 --·923.588 0.33& 
-923.568 0.336 

-330.950 -23.045 ·--330.950 -23.045 
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~ ~--~~L«~ ---
Scll\,,aft ti'CWlHCI 1o WalMI( 8om Consa.Jfaot, 

JobTWe Crest Pad Bldg 

Clm Washington Closise Hanford 

Beam Stress Cont ... .. 
Beam UC Section Axial Bene!-Y 

{ps)) (ps9 --- 0.167 408.130 622.633 

0.250 409.192 709.937 

0.333 410.253 797.242 

0.417 411 .314 884.547 

0 .500 412.375 971 .852 

0.583 413.437 1,06E 3 

0 .887 414.-498 1.15E 3 

0.750 . 415.559 1.23E 3 
- ·· 

0.833 418.620 t .32E 3 -·- ·-· 
0.917 417.682 H1E 3 --· 
1.000 418.743 1.6E 3 

9 0.000 -74.823 412.i52 -
--···· 

0.083 -74.823 499.466 --·-· 0.1G7 -74.823 686.478 ,--. .. -· 
0 .260 -74.823 673.-493 

0.333 -7-4.823 760.506 

0 .417 -7-4.823 847.620 

0.500 -74.823 83-4.533 

0 .583 -74.823 - 1.02E 3 --
0 .667 -74.623 1.11E 3 

·-
0.750 -74,823 1.2E 3 

0.833 -7-4.823 . 1.281:; 3 

0.917 -74.823 1.37E 3 ·- - 1,000 -7-4.823 1.-46E 3 

10 0 .000 479.278 4-4.801 ·- 0 .083 480.339 48.071 
-· 

0 .167 481.401 -47.341 

0 .250 482.462 -43.611 ,__ -
0 .333 483.523- 49.882 

0 .-417 -48-4 .585 51 .152 

0 .600 485.646 52.422 
0 .583 486.707 53.692 - 0.6o7 487.768 54.982 

0 .760 488.830 56.232 

0.833 •89.891 S7.503 -
0 .917 490.952 sa.m 
1.000 -492.013 150.043 

11 0 .000 479.278 4-4.801 -
0.083 -480.339 46.071 

-·--· 0.187 -481.401 47.341 

0.250 482.462 48.611 -0.333 483.523 -49.882 

0 .417 48-4.585 51 .152 

0.500 485.648 52.422 

0.683 486.707 53.692 

Bend-Z Combined 

(pal) (psi) ... 
1.47E 3 2 .51E 3 

1.28E 3 2.38E 3 
1.05E 3 2.28E 3 

834.957 2.13E 3 
621,7"3 2.01E 3 

408.529 1.88E 3 

195.315 1.76E 3 -
-17.899 1.87E 3 

-231.112 1.97E 3 
-4,M.326 2.27E 3 
-657.540 2.57E 3 
487.960 . -875.236 

562.340 -1.14E 3 

636.720 -1.3E 3 
711 .100 -1.48E 3 

785.480 -1 .62E 3 

858.859 ·1 .78E 3 

934.239 -1.94E 3 
1.01E 3· -2 .1E 3 
1.08E 3 -2.27E 3 

1.16E 3 02.-43E 3 

1.23E 3 -2.59E 3 

1.31E 3 -2.75E 3 

1.38E 3 -2.91E 3 
1.44E 3 1.96E 3 
1.15E 3 1.68E 3 

8615.1-42 1 .39E 3 

579.31-4 1.11E 3 

293.-485 828.880 

7:866 643.382 

-278.173 816.2-40 

-564.002 1.1E 3 

-849.830 1.39E 3 
•1 .14E 3 1.68E 3 

•1.-42E 3 1.97E 3 

-1.-71E 3 2.26E 3 

-1 .99E 3 2.55E 3 

1.-44E 3 1.96E 3 

1.15E 3 1.68E 3 

BGS.142 1.38€ ·3 

578.314 1.11E 3 

293.485 826.890 

7.656 . 643.382 

-278.173 816.2-40 

-564.002 1.1E 3 

. 
Jol>No 

2186-351 

Pa• 

Rd 

,-No 76 

·-· 

r· 

WCH-195 
Rev. 0 

lly MHF 0•1'\lO-Fet>-07 Cllc!ww 
Fdo Crest Pad Bldg AW.std lo-trome 21-Mar-2007 09:14 

5hear-Y ~hear•Z 
(psl) (psQ 

-330.960 -23.045 
-330.950 -23.045 

·330.950 -23,045 

-330.950 -23,045 

-330.950 -23,045 

-330.950 -23.045 

-330.950 -23.045 

-330.850 -23.045 

-330.950 -23.045 

-330.950 -23.045 

-330.950 -23.045 

115.452 -22 .968 

1111.462 -22.868 

115.452 -22.968 
11&.462 -22,868 

115.-4152 -22.968 

115.-452 -22.968 

115.452 -22.968 

115.452 -22.968 

115.-452 -22.968 

115.452 -22.968 

11S.4!12 -22,96ll 
115.452 -22.968 

116.452 -22.968 

--443.662 --0.335 

-443.662 -0.335 
-443.662 -0.33!1 

-443.662 -0 .335 

-«3.662 ·0,336 

-4-43.662 -0 .335 

--i-43.662 -0.335 

-«3.662 -0.335 

-443.662 -0.335 

-«3.662 -0.335 

-443.662 -0.33~ 
.-443.682 -0.33!1 ·---443.882 --0.335 

-443.662 -0'.33!1 

-443.662 . --0.335 

-443.e&Z -0.335 
-443.862 -0.335 

-4-43.862 -0.335 

-<M3.662 --0 .335 

-443.662 -0 .335 

-443.662 -0.335 
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--·-Rc]·-'w:=:• 
~ ."~.url'9 ----Softnnt- lO WIM<llo<,o Consulanla 

. Joi> Tire Crest Pad Bldg 

Cioni Washington Closure Hanford 

Beam Stress Cont ... 
Beam UC Section Aldal 

(psQ .. .. 
0.667 487.768 - --- - -- - ,-.. 
0.750 488.830 
0.833 489.891 
D.917 490.952 

1.000 492.013 
12 0.000 509.4TT ~--- - ··- - 0.083 · 61D.605 -- .. 

0.167 511 .734 
0.250 512.862 ~-.. -·- _ .. _. 
D.333 1113.990 
0.417 515.118 
0.500 518.246 
0.583 517.374 
0.867 518.502 
0.750 51Q.fl30 
0.833 520.758 
D.917 521.887 
1.000 523.015 

13 0.000 509,477 
0.083 510.805 
0.187 511.734 
0.250 512.862 
0.333 513.11110 
0.417 515.118 

---
0,500 518.246 ----- '-·· 
0 .583 517,374 -
0.667 518,502 . -
0.7!50 619.630 ·-0.833 520.758 ·--·- -- 0.917 621.887 ., 
1.000 523.015 

14 0.000 1117.827 
0.083 1116.939 
0.187 920.050 
0.250 1121 .182 - ·- -·-- 0.333 922.273 .. 
0.417 923.385 

0.500 824.486 
0.583 925.80!1 
O.Oll7 9~.720 

L---- --
0.750 927.831 

·-- ·- ··· ,-. -
0.833 928,943 

r---- .. 
0.817 930.05-4 --- --- · 1.000 931.168 

15 0.000 917.827 --... 

Bencl-Y Bend.Z 
(psQ . (psQ 

54.962 -849.830 
58.232 •1 .14E 3 
57.:503 -1 .42£ 3 
58.773 -1 .71E 3 
80.043 -1 .99E 3 
47.863 1.53E 3 
49.228 1.22E 3 
50.593 919.695 
61.959 815.866 
53.324 312.016 
S..689 8.176 
58.054 -295.863 
57.420 --599.503 
58.785 ..Q03.343 
60.150 -1.21E 3 
61 .515 -1.51E 3 
82.881 •1.81E 3 

64..246 -2.12E 3 
47.863 1.53E 3 
49.228 1.22E 3 

50.593 819.695 
51.959 615,855 
53.324 312.018 
!K.fl89 8.176 
!ie.054 -295.083 
57.-420 -SIKl.503 

58.785 .Q03.343 
00.150 -1.21E 3 ·-·· 61.616 -1.61E 3 
1!2.881 -1 .81E 3 
64.248 -2.12E 3 
46.809 2.7E 3 
46..123 2.17E 3 
45.437 1.84E 3 
44.752 1.11E 3 
M.068 575.857 
43.380 44.622 
42.895 -4Be.813 
42.009 -1.02E 3 
41 .323 -1.55E 3 
40.637 -2.08E 3 
39.952 -2,81E 3 
39.268 -3,14E 3 

36.1580 -3.87E 3 
46.!!09 2.7E 3 

Combined 
(psQ . 

1.39E 3 
1.68E 3 

JCl>No 

2186-351 

Pan 

Roi 

- ------

, 5-INo 

77 r" 

WCH-195 
Rev. a 

··----

By MHF 0s1"20-Feb-07 OldW,N 

File Crest Pad Bldg AW.aid I o.ldT1mo 21-Mar-2007 09:14 

Shear-Y Shear-Z 
(psi) (psi) 

-443.662 --0.335 
-:4'43.662 --0.335 ·---- ·· 1.97E 3 -443.862 ·0.335 

2.26E 3 -443 .662 -0.335 
2.55E 3 -443.662 -0.335 
2.0BE 3 --471 .819 --0.360 
1.78E 3 ·-471 .619 -0,360 
1.48E 3 -471.619 -0.360 ·--1.16E 3 -471.619 --0.360 
879.329 -471.619 -0.380 

577.983 -471.619 --0.360 
887.964 · -471 .819 -0.360 
1.17E 3 -471.619 -0.360 -----1.48E ·3 --471 .619 -0.380 --1.70£ 3 -471 .819 -0.360 
2.09E 3 -471 .819 --0.360 
2.4E 3 -471 .619 -0.360 

2.71E 3 -471.619 -0.360 
2.0llE 3 -471.619 -0.360 
1.78E 3 -471 .619 -0.360 
1.48E 3 -471 .619 --0.380 
1.18E 3 -471.819 --0.360 

>---
87-9.329 -471.619 -0.380 
577.983 -471.619 -0,360 
887.984 -471".6111 -0.360 
1.17E 3 -471 .819 -0.3110 

1.48E 3 --471 .619 -0.360 
1.78E 3 --471 .8_19 · -0.380 
2.09E 3 -471.819 -0.360 

2.-41: 3 -471 .619 -0,380 
2.71E 3 -471.619 --0.360 
3.87E 3 -824.580 0.181 
3.13E 3 -824.580 0.181 
2.BE 3 -824.580 0.181 

2.07E 3 -824.560 0.181 
1.5'E 3 -824.580 0 ,181 
1.01E 3 -824.580 0.181 
1.45E 3 -824.~0 0.181 
1.99E 3 -324.580 0.181 
2.52E 3 -824.580 0.481 
3.o,e s -824.580 0.181 
3.88E 3 -824.680 0.181 - ·-4.11E 3 -824.580 0.181 
4.64E 3 -824.SSO 0.181 
3,6!§_1, -824.680 0.181 ·-
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Re] -vaa co..=~ __ ...:;;: 
SollMffll-lD--Cons ...... 

Job r~. Crest Pad Blclg 

-
CllerT Washington Closire Hanford 

Beam Stress Cont. .. 
Beam L/C Section Axial Band-Y 

(psi} (psi) --· 0.083 918.939 46.123 
0.167 920,050 · -46.-437 

0.250 921 .162 4-4.752 
0.333 922.273 44.066 ... 
0.417 923.385 -43.380 __ ,,_ 
0.500 92-4.-498 42.695 
0.583 925.608 42.009 
0.667 826.720 41 .323 ~---- 0.750 927.831 40.637 

0.833 928.943 39.952 
-··· 0.917 930.0!54 39.266 ... 

1.000 931.166 38.580 
18 0.000 839.042 356.698 

0.083 840.104 421.378 
D.167 841.166 -4a6.060 

0.250 842.226 lili0.743 

0.333 843.287 615.425 -
0.417 844.349 680.107 

0.500 845.410 · 744.789 

0.583 846.471 809.471 -
0.867 847.533 874.153 --
0.750 848.594 938.835 
0.833 849.655 1E 3 .. 
0.917 850.716 1.07E 3 

1.000 851 .n1 1.13E 3 

17 0.000 404.!127 4e1.066 
--,----

0.083 405.688 549.579 
0.187 406.650 838.101 

0.250 407.711 728.824 
--·· 0 .333 408.772 815.1-46 -··· 0.417 409.833 903.68!> 

0.500 410.895 992.192 
0.683 411 .956 1.08E 3 
0 .667 413.017 1.17E 3 
0.750 414.078 1.26E 3 

0.833 415.140 1.35E 3 
0.917 416.201 1.43E 3 

1.000 417.282 1.52E 3 

28 1 0.000 689.930 -86.650 - · 0.083 890.991 -88.694 .. 
0.167 692.052 -90.738 

0.250 893.114 -92.782 

0.333 694.175 -94.826 ~-
0.417 695.238 -96.870 

0.500 698.297 -98.914 

--

··-----

Bend.z Combined 
(psi) (psQ 

2.1.7E 3 3.13E 3° 

1.64E 3 2.6E 3 

1.11E 3 2.07E 3 

575.857 1.54E 3 
4-4.622 1.01E 3 

--486.613 1.45E 3 

-1.02E 3 1.S9E 3 

-1.55E 3 2.52E 3 

-2.08E 3 3.0SE 3 
-2.61E 3 3.58E 3 

-3.14E 3 .4.11E 3 

-3.87E 3 4.64E 3 

3E 3 4.2E 3 

2.54E 3 3.8E 3 
2.08E 3 3.4E 3 

1.61E 3 3.01E 3 
1.15E 3 2.61E 3 
689.578 2.21E 3 

227.634 1.82E 3 

-234.308 1_.89E 3 
-686.250 2.42E 3 

-1.16E 3 295E 3 
-1 .62E 3 3.47E 3 

-2.081:. 3 •E 3 
-2.54E 3 4.53E 3 
1.93E 3 2 .79E 3 

1.71E 3 2.67E 3 

1.6E 3 2.651: 3 

1.29E 3 2.43E 3 
1.oee 3 2 .35 3 

868.117 2.18E 3 
656.610 2 .06E 3 
445.103 1 .94E 3 
233.597 1.82E ·3 

22.090 1 .89E 3 

-189.417 1.95E3 

-400.923 2.251:. 3 

-812.-430 2.55E 3 

-3.08E 3 3.86E 3 

-3.21E 3 J.99E 3 
-3.33E 3 4.12E 3 

-3.46E 3 4.25E 3 

-3.691:. 3 4,38E 3 

-3.72E 3 4.51E 3 

-3.84E 3 4.64E 3 

I Sheol No 
JobNo 

2186-351 

Pon 

RII 

78 /Rev 

WCH-195 
Rev.O 

·-·-

·-
6J MHF 04'20-Feb-07 Chc!WJV 

Flo Crest.Pad Bldg AW.s1d jOalefl",rne 21-Mar-2007.09;14 

Shear-Y Shear.Z 

.,., (psi) (psi) 

-824.580 0.181 

-824.560 0,181 

-824.580 0 ,181 

-824.580 0 ,181 ··--
-624.580 0.181 

-824.580 0.181 
-824.580 0.181 

-824.580 0.181 

-824.580 0.181 

-824.680 0 .181 
-824.580 0.181 

-824.580 0 ,181 
-717.025 -17.074 

-717.025 -17.074 
·717.025 -17.074 

-717.025 -17.074 

-717.025 -17.074 

-717.025 -17.074 

-717.025 -17.074 

•717.025 -17.074 

-717.025 -17.074 

-717.025 -17.074 

-717.026 -17.074 
-717.025 -17.074 

-717.025 -17.074 

-328.300 -23.367 

-328.300 -23.367 
-328.300 -23.367 

-328.300 -23.367 
~28.300 -23.367 

-328.300 -23.367 

-328.300 -23.367 
-328.300 -23.367 
-328.300 -23.367 
-328.300 -23.367 

-328.300 -23.367 ·--328.300 -23.367 ·--328.300 -23.367 

-197.660 0.540 

-197.660 0.540 

-197.880 0.5•0 
-197.560 0.540 

-197.660 0.540 

•197.660 0.5•0 

-197.660 0.5•0 

-
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~:=~ --==..™ 
Software ft censedtoWeaver Bcl0$CollSu?taO:.S 

Job nae Crest Pad Bldg 

...-.... _. . -- ·-
C,lont Washington Closur~ Hanford 

Beam Stress Cont. .. 
Boam UC Section Axial Bend-Y 

(psQ (psQ 
0.583 697.358 -100.959 
0.687 698.420 -103.003 -
0.750 699.481 -105.047 

·-
0.833 700.542 ·107.091 ·- ··- · 
0.917 701.603 -109.135 
1.000 702.665 -111 .179 -----··· 

~ O.OOQ 775.352 -0.642 .. 
0.083 775.352 -2.044 

0.167 775.352 -3.448 
0-250 ns.352 -4.M8 - - 0.333 775.352 -8.249 
0.417 775.352 •7.651 . ·-··-
0.500 775.352 -9.053 

0.583 775.352 -10.455 
0.567 TT6.352 -11.857 

0.750 775.352 ·13.259 ·-
0.833 775.352 •14,661 --··-
0.917 775.352 -H!.063 -- . 
1.000 775.352 --17.465 

3 0.000 29.135 -6.856 ·--
0.083 29.135 . -4.713 

- t-· 
0.167 29.135 -2.567 

0.25D 29.135 -0.422 ... --
0.333 29.135 1.724 -- 0,417 29.135 3.869 

1------- ·· ···--o.eoo 29.135 8.015 
i------

0.583 29.135 e..180 
0.887 29.135 10.306 

0.750 29.135 12.-451 
0.833 29.135 14.597 

-··-· 0.917 29.135 16.742 
1.000 29.135 18.888 -

~ 0.000 29.135 -6.858 ..... 
0.083 29.135 •4.713 -- ··-
0.167 29.135 -2.567 --
0.2!50 29.135 -0.422 -
0.333 29.136 1.724 

0.417 29.135 3.869 

O.Sl>O 29.135 11.1:)15 

0.583 29.136 8.1150 

0.667 29.135 10.306 

0.750 29.135 12.-451 
0.833 29.135 14.597 
0.917 29.135 16.7-42 

1.000 29.135 18.888 
.. 

--·· 

Bend-Z Combined 

(psi) (ps~ 
-3.97E 3 4.77E 3 

-4.1E 3 4 .9E 3 
•4.22E 3 5.03E 3 
-4.35E 3 5.16E 3 

-4.48E 3 5.29E 3 

-4.61E 3 5.42E: 3 ·-
-3.Z7E 3 4.05E _3 

-3.41E 3 4.18E 3 
-S.54E 3 4.32E 3 
-3.681: 3 4.46E 3 
-3.81E 3· . 4.5~ 3 

-3.95E 3 4.73E 3 
-4.0SE 3 4 .87E 3 

-4.22E 3 5E 3 
-4.35E 3 5.14E 3 

-• .48E 3 . 5 .27E 3 
-4.B2E 3 5.41E 3 · 
-4.76E 3 5.55E 3 
-4.89E 3 5.68E 3 

0 .080 36.053 

0.082 33.910 

o.oe5 31.788 
D.068 29.625 
O.CJ70 30.929 

0.073 33.077 
0.076 35.225 

0.078 37.373 

0.081 39.522 
0.084 41.670 
0.086 43.818 
0.089 45.988 
0 .092 48.114 
0.080 36.053 
0.062 33.910 

0.065 31.768 

0.068 29.B25 
0.070 30.929 

0.073 33.077 
0.076 35.225 
O.CJ78 37,373 

0.061 39.522 

0.084 41 ,670 
0.086 43.818 

0.089 45.966 
0.092 48.11-4 

Job NO . I Sneel No 
2186-351 

P.i 

Ro! 

79 IRW 

WCH-195 
Rev.0 

__________ .,. __ 

a, MHF o.t"20-Feb-07 ClldWN 

Filo Crest Pad BldQ' AW.s!JJ l°"la/Tlm• 21-Mar-2007 09:14 

Sheai--Y Shear.Z 
(psi) (Jl$1) 

-197.660 O.S•O 
-197.660 0.540 
-197.660 0.540 

·197.660 0.540 
-197.660 0.540 
·197.660 0.540 ---· - ·--
-209.614 0.370 

-209.614 0.370 
-209 .614 0.370 
-209.614 0.370 
-209.614 ··o.a10 
-209.814 0.370 
-208.814 0.370 

-209.614 0.370 
-20Q.814 0.370 

· -209.614 0.370 
-209.614 0.370 
-209.814 0.370 
-209.61-4 0.370 

0.004 ·0.586 
0.004 -0.588 
0.004 -0.566 

0.004 -0.568 
D.004 •0.568 
0.004 -0,586 
0 .004 -0.56(1 

0 .004 -0.566 - --0.004 -0.566 

0.004 -0.566 
0.004 -0.668 ·- ---0.004 -0.566 

0.004 -0.588 
0.004 .0.566 

0 .004 .0.568 
0.004 -0.588 

0.00-4 -0.568 ---
0.004 -0.6BB 

0.004 -o.56~ 
0.004 . -0.568 

0.004 -0.~ 

0.004 -0,568 

0.004 -0.566 
0.004 -0.566 
0.004 -0.668 

0.00-4 -0.566 
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Re] .-=---====-== -,. -.Sid IO -•r Boos ConlUlt>mS ·--
Job r,ae Crest P~d Bldg 

- -Clitflt Washington Closure Hanford 

Beam Stress Cont. .. 
Beam UC Section Axial Bend-Y 

(.Psi) (p$1), 

l5 0.000 -185.465 -1.99E 3 

0.083 -1.85.465 •1.67E 3 
-

0.167 -185.465 -1 .341: 3 

0.250 -185.465 ·1.02E 3 --··· 0.333 -18e.~ .e9s.220 --·· 0.411 -185.465 -375.176 

0.!100 -185.-465 -62.133 

0:S83 -185.•65 270.911 .. 
0.867 -186.-465 693.Q65 ---~ - 0.750 -185.465 916.998 

0.833 -185.•65 1.2•E 3 
0.917 -186.465 1.56E 3 
1.000 -185.•65 1.&9E 3 

6 0.000 1.13E 3 0 1.58E 3 .. _ 
0.083 · 1.13E 3 -1.3-tE 3 

0.167 1 .13E 3 -1 .1E 3 .. 
0.250 1.14E 3 •882.388 

0.333 1.14E 3 ~23.179 . 
0.417 1.14E 3 -383.991 

0.SOO 1.1•E 3 •144.804 .. 
0.583 1.14E 3 94.383 
0.667 1.14E 3 333.571 

0.750 1.14E. 3 572.758 

0.833 1.14E 3 811 .945 

0.917 1.1•E 3 1.ose 3 

1.000 1.15E 3 1.29E 3 .. 
·1 0.000 U7E 3 -a7292 

0.083 1.•7E 3 -90.738 
- ···· 0.167 1.•7E 3 -9•.184 

0.250 1.47E 3 -97.630 

0.333 1.-47E 3 -101 .076 

0.417 1.47E 3 -104.522 

0.500 1.47E 3 ·107.968 
0.1583 1.47E 3 -111 .414 

0.667 1.•7E 3 -114.860 ----· 0.750 1A7E 3 -118.306 
0.833 1.48E 3 -121 .752 

0.917 1.48E 3 -125.198 
1.000 1.48E 3 -128.64• 

8 0.000 50•.466 -2.08E 3 

0.083 505.526 -1.76E 3 

0.167 506.587 -1.4•E 3 
0.250 507.649 -1.11E 3 --
0.333 608.710 -793.0•7 
0.417 509.771 -472.047 

-

-

Bend..Z Combined 
(psi) (pal) 

7.66E 3 -9.83E 3 

7.67E 3 -9.52E 3 
7.67E 3 -9.2E 3 
7.68E 3 -8.89E 3 
7 .69E 3 -8.57E ·3 

7.7E 3 -8.2CE 3 
7.71E 3 -7.94E 3 

7.72E 3 -B.f7E 3 
7.72E .3 ~-5E 3 
7.73E 3 -8.83E 3 . . 
7.7-4E 3 -9.17E 3 

7.75E 3 -9.5E 3 
7,76E 3 -9.83E 3 

211 .394 2.92E 3 
-11.064 2.-«IE 3 

-233.502 2.47E 3 

-455.950 2.45E S 

-678.398 2.44E 3 

-900.848 2.42£ 3 
-1 .121:; 3 2.41E 3 
-1.35E 3 2.68E 3 

-1 .57E 3 3.D4E 3 . 
-1 .7llE 3 3.51E 3 

-2.01E 3 3.97E 3 

-2.24E 3 4 .-43E 3 
-246E 3 4 .89E 3 
-8.35E 3 7.9e ·3 

-6.61E 3 6.17E 3 

~ .87E 3 8.44E 3 
-7.14E 3 8.7E 3 

-7.•E S 8 .971: 3 
-7.88E 3 924E 3 
-7.92E 3 S.SE 3 
-8.19E 3 9.77E 3 

•B.•5E 3 10E 3 

•8.71E 3 10.3E 3 

-8.97E 3 10.6E 3 

-9.2•E 3 10.BE 3 

-9.6E 3 11.1E 3 
4.58E 3 7.16E 3 

4.46E 3 6.72E 3 

4 .3•E 3 6.28E 3 

4.22E 3 5.84E 3 

4.1E 3 5.41: 3 
3.98E 3 4.97E 3 

JobNo 

2186-351 

Pait 

Roi 

I SltotlNo 80 I Rev 

WCH-195 
Rev. a 

By MHF DIIW.Fe!l-07 ChdWW 

l"Jo Crest Pad Bldg AW.std 

Stiear-Y Shear-Z 

(psi) (psi) 

12.783 -85.272 
12.783 -85.272 

12783 -85.272 

12.783 -85.272 
· .12.783 -85.272 

12.783 -85.272 --
12.783· -80.272 

12.783 -85.272 
12.783 -35.272 

12.783 -85.272 
12.7Q3 -&5.272 

12.783 ~ .272 

12.783 ~ .272 
-345.283 -63.137 
-345.283 -63.137 
-34/1.283 ~ .137 

-345.283 -63.137 

-345.283 -63.137 

-3•5.283 -63.137 

-345283 -63.137 

-345283 -83.137 

445283 -63.137 

..:M5283 ·-63.137 

-345.283 -63.137 

-345.283 -63.137 
-346,283 -63.137 
-407.274 0.910 
-407.274 0.910 

-407.274 0.910 
-407.27-4 0.910 -·-
..iD7.27.C 0.910 
-407274 0.910 
..iD7.274 0.910 
-407.274 0.910 
--407274 0.910 
-407274 0.910 

-407274 0.910 
--407.27-4 0.910 

-407.274 0.910 
-184.Bn -84.732 
-184.877 -84.732 

-184.877 -84.732 
-184.877 -84.732 
-184.877 -84.732 

-184.877 -84.732 

·-j O.lo!T"""" 21-Mar-2007 09:14 
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~- -==-·-co,nnn.a,,.,.._ 

-=--
Softw .. r~ad ID Wuv.r 8o0I Ccmuftlru 

Jab Trio Crest Ped Bldg 

Clont Washington Closure Hanford 

Beam Stress Cont. .. 
B11,1m UC S4lcllon Axial Bend-Y 

{pci} {p$9 
0.500 510.832 -151 .047 - ·- 0.5~ 511 ,884 169.952 
0.567 512.856 490.1352 
0.750 514.016 811 .952 
0.633 1516.077 1.13E 3 --· 
0.917 516.139 1.4-'E 3 
1.000 617.200 1.77E 3 -·· 

9 0 .000 -194.621 -2.0SE -3 
0.083 -~· ·1.71E 3 
0.167 -194.521 -1.38E 3 -- 0.250 -194.521 -1 .0SE 3 --- ·· 0.333 -194.521 -718.235 
0.417 -194.521 -386.484 

0.600 -194.521 -64.693 
0.633 ··111•.621 ZTT.078 
0.687 -194.521 608.848 - 0.750 -194.1521 IMO.tl20 
0.833 -194.521 1.27E 3 ·-0.817 -194.521 1.6E 3 
1.000 -194.521 . 1.94E 3 

e-• 
10 0.000 710.324 -91 .451 

0.083 711 .~ -91.993 - 0.167 712.447 -92.636 .. 
0.250 713.508 -93.078 -· 0.333 714.569 -93.620 

>--· 
0.417 7111.1131 -94.1C2 -
0.500 716.692 -94.704 -· 
0.683 717.7153 -98.247 .. 
0.8tl7 718.814 -95.789 
0.750 719.878 -96.331 ·-·-- --
0.833 720.937 -S6.873 
0 .917 721.11118 -97.415 
1.000 723.059 -ff1 .957 

11 0.000 710.324 -81 .451 
0.083 711 .381! -91.993 

0.1117 712,447 -92.536 
·- · 

0.250 713.508 -93.078 
0.333 714.569 -93.&20 

0 .417 715.831 -94.162 

0 .!100 716.592 -94.704 
0 .583 717.753 -95.247 
0.867 718.814 -95.789 
0.750 719.876 -96.331 

0.833 720.937 -98.873 

0.817 721 .998 · -97.4115 

. 

---· 

Bend...Z Combined 
(psi) (psi) 

3.86E 3 4.53E 3 
3.75E 3 4.~E 3 
3.63E 3 4.e:IE 3 

3.51E 3 4.83E 3 

3.39E 3 5.0-4E 3 
3.27E 3 5.24E 3 . 
3.15E 3 6.44c 3 
5.77E 3 -a.D1E3 -5.88E 3 -7.7SE 3 

5.99E 3 1 -7.57E 3 

8.1E 3 -7.35E 3 
8.21E 3 •7.12E 3 

8.32E 3 -8.8E 3 
6.43E 3 -6.6l!E 3 
6.6•E 3 -7.02E 3 

6.85E 3 -7.46E 3 

6.77E 3 -7.9E 3 
e.eee 3 -8.3•E 3 

8.99E .3 ..,_79e ·3 
7.1E 3 -9.23E 3 

-3.oeE 3 3.88E 3 
-3.21E 3 <t.01E 3 

·3.33E 3 4.14E 3 

-3.46E 3 4.27E S 
-3.69E 3 4.4E 3 

-3.72E 3 <1.53E 3 

.:J.84E 3 4.65E 3 
-3.97E 3 4.78E 3 

-4.1E 3 4.91E 3 
-4.22E 3 8.04E 3 
-4.35E 3 5.17E 3 
-4.-48E 3 5.3E 3 
-4.61E 3 5.43E 3 
-3.00E 3 3,88E 3 

.:J.21E 3 4.01E 3 

·-3.33E 3 4.14E 3 
-3.46E 3 4.27E 3 
-3,59E 3 ·. 4.4E 3 
-3.72E 3 4.83E 3 

-3.84E 3 4.65E 3 

-3.87E 3 4.78E 3 
-4.1E 3 4.91E 3 

-4.22E 3 5.04E 3 

--4.35E 3 5.17E 3 

-use 3 5.3E 3 

Job No 

2186-351 

Pa~ 

Rf/ 

---

15~~ 81 IRW 

WCH-195 
Rev. a 

··-

----

By MHF 011>.20-Fel>-07 ™WW 

FIio Ctesl Ped Bldg AW.std 1°"18/T'""' 21-Mar--2007 09:14 

Shear-Y Shear..Z 
(pol) (psi) . 

·:184.877 -ll4.732 

-184.877 ~ .732 · 

·184.877 ~ .732 
-184.877 -84.732 
·184.877 -84.732 

-184.877 -84.732 
-184.877 -ll4.732 

171.907 -ll7.575 
171.907 -ll7.675 

171.907 -ll7.575 
171.907 -87.575 ·--- --
171.907 -67.IS16 
17Ul07 -$7.575 
171 .1107 -Pil.575 
171.1107 -.\7.575 
171.807 -87.575 
171.907 -87.675 
171.907 -ll7.575 

171.907 -87.575 
171.907 -ll7.575 

-197.857 0 .143 
-187.657 0.143 
-187.657 0.1-t3 
-197.857 0.143 
-197.857 0.143 
-197.657 0 .14S 

-197.657 0.143 
-197.857 0.1.C3 
-197.857 0.143 
-197.657 0.1•3 
-187.657 0.143 
-187.657 0.143 ---- -----197.657 0 .143 
-197.657 0.143 
-197.&57 0.143 
•197.857 0.143 
-197.&57 0.143 
-197.857 0 .143 

·197.857 0.143 
-187.657 o.~~ 
-197.8157 0.143 
-197.657 0.143 
-197.657 0.143 .. _ 
-197.657 0.143 

-197.657 0.1-43 ---
~MD.Pro for 'Mndows Release 2005 PJlnt Run81 af 113 
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~ ~-R•-·-~.urra 
-==---

Stftwsfe liansed 10 'Ncl'ffl' 8oo5 C-cntultanls -· Job TIie Crest Pad Bldg 

Cllont 'Nashlngton Cloeura Hanford 

Beam Stress Cont... 
Beam UC Section Axial S..nd-Y 

(psi) (ps~ 
1.0QO 723.059 -97.967 

12 0.000 753.790 -96.910 
0.083 754.918 . -97.581 ·- - 0.167 758.046 -98.252 

0250 757.174 -98.923 ... 
0.333 758.302 -99.594 
0.417 7~.430 -100.265 
0.500 760.558 -100.936 

0.583 761 .687 -101.007 
O.e87 7e2.815 -102.278 ~--· 
0.750 763.D43 -102.949 ....._R_ -
0.833 765.071 -103.820 

0.917 766.199 -104.291 
·-~· 

1.000 767.327 ·104.9tl2 

13 0.000 763.790 ·118.1110 
0.083 75-4.918 -97.581 

0.167 75B.04e -88.252 

0.250 757.174 -98.923 

0.333· 758.302 -99.594 
0.417 759.430 ·100.265 

0.500 760,558 -100.938 --
0.583 761 .687 -101.S07 

0.667 762.815 -102.278 ·- · 
0.750 763 .943 -102.9-49 ... 
0.833 7~.071 -103.620 ..........,._ 
0.917 76~.199 -104.291 - ·- ---·--·· 
1.000 767.'327 -104.962 

14 0.000 1.32E J. -94,839 
0.083 1.32E 3 -98.905 
0.167 1.32E 3 -ll6.971 . 
0.250 1.32E 3 -101 .037 

0.333 1.32E 3 -103.103 
0.417 1.33E 3 •106.169 

0.500 1.33E 3 ·107.235 ~-·-·- 0.583 1.33E . 3 -109.301 
··- 0.667 1.33E 3 -111.387 . 

0.750 1.33E 3 -113.433 
0.833 1.33E 3 · 11e.48ll 
0.917 1.33E 3 -117.565 

1.000 1.33E 3 -119.831 

15 0.000 1.32E 3 -94.839 
0 .083 1.32E 3 -96.906 
0.167 1.32E 3 -98.971 

0.250 . 1.32E 3 -101 .037 

0.333 1.32E 3 -103.103 

-· 

Bend•Z Combined 

(psi) (psij 

-4.61E 3 6.43E 3 

-3.27E 3 4.1:ZE 3 
•3,41E 3 4.26E 3 
-3.54E 3 4.4E 3 

-3.68E 3 4.54E 3 

-3.81E 3 4.67E 3 

-3.95E 3 '-81E 3 
-4.08E 3 .4.85E 3 

-4.22E 3 5.0BE 3 

-4.36E 3 5.22E 3 
...(,49E 3 .5.36E 3 

-4.63E 3 5.5E 3 
-4.761: 3 5.63E .3 

-4.9E 3 5.77E 3 
-3.27E 3 4.12E 3 
·3.41E 3 4.26E 3 

-3.54E 3 4.4E 3 
-3.88E 3 4.54E 3 
-3.81E 3 4.67E 3 

-3.95E 3 4.81E 3 
-4.0SE 3 4.95E 3 
-4.22E 3 6.06E 3 
-4.38E 3 5.22E 3 

-4.49E 3 5.38E 3 

-4.63E 3 5.5E 3 
-4.76E 3 5.63E 3 

-4.lilE 3 s.nE 3 
-5.68E 3 7.09E 3 

-5.91E 3 7.33E 3 
-$.115E 3 7.57E 3 
-8.38E 3 7,81E 3 
-6.62E 3 8.04E 3 
-6.85E 3 8.28E 3 
•7,09E 3 8.52E 3 

•7.32E 3 B.76E 3 
-7.56E 3 8.99E 3 
•7.79E 3 9,23c 3 

-8.02E 3 G.47E 3 

-8.26E 3 9.71E 3 

-8.49E 3 9.1.lSE 3 

-5.68E 3 7.09e 3 

-6.91E 3· 7.33E 3 
-6.15E 3 7.57E 3 
-6.38E 3 7.81E .3 

-8.62E 3 8.04E 3 

.Job ND 

2186-351 

Pall 

Roi 

I Sheol No 
82 IR~ 

WCH-195 
Rev. a 

By MHF Dal>;z().Feb-07 °"'\WV 

role Cresl Pad Bldg AW.std l°"'111m. 21-Mar-2001 oe:14 
• . 

Shaar•Y Shear•Z 

(psi) (psi) 
·197.557 0,143 

·210.108 0.1n 

-210.109 0.177 

-210.109 0 .177 ·-·210.109 0.177 

·210.109 0.177 
-210.109 0.177 

•210.109 0.177 
-210.109 0.177 

-210.109 0 .177 
:210.109 0 .177 
·210,1011 0.177 
-210.109 0.177 ·---210.109 0 .177 --
-210.109 0 .177 
·210.109 0 .177 

-210.109 0.177 

-210.109 0.177 

-210.109 0.177 

·210.109 0.177 

-210. 109 0.177 p---
-210,109 0.177 ·--
·210.109 0.177 .. -
-210.109 0.177 

-210.109 0.177 - ··---210.109 0.177 

-210.109 0.177 
-384237 0.545 ··---364.237 0.545 
-3&4.237 0.545 

·364.237 0.545 

-364.237 0.545 

·364237 0.545 
..:)64237 0.545 
-364.237 0.546 
-364.237 0.645 
-364237 0.545-
-364.237 0.54.5 

-364.237 0 .545 

-384.237· '0.545 -
-004.237 0.545 

-364.237 0 .545 
-364.237 0,545 

-36-t.237 0.545 

-Je.4237 0 .545 
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~ . ._YW» co.w=~ : __ ...... 
S°"""re llcraod 10 ._., Boos eon.-

Job r,.. Crest Pad Bldg 

Cllonl Washington CIOSure Hanford 

Beam Stress Cont .. 
Beam UC Sectlcn Axial Bend-Y 

(psi) (psi) ·- ··· -·--- ---· 0.417 1.33E 3 -105.169 ------ .... -.. 
0.500 1.33E 3 -107.235 - 0 .533 1.33E 3 -109.301 

0.667 1.33E 3 -111.387 

0.750 1.33E 3 -113.433 

0.833 1.33E 3 -115.499 
0.817 1.33E 3 -117.565 ,__ ____ --- -· 
1.000 1.33E 3 ·119.831 

16 0.000 1.13E 3 -1.8.!E 3 

0.083 1.13E 3 -1.38E 3 ---•·- ---· 
0.167 1.13E 3 -1 .13E 3 
0.250 1.13E 3 -883.922 
0.333 1.13E 3 -638.190 

0.417 1.13E 3 -:392.457 
0.500 1.1ae ·a -146.72~ 

0.583 1.13E 3 99.008 
0.867 1.13E 3 344.741 

0.750 1.14E 3 690 .. ~74 

0.833 1.HE 3 836.207 
0.917 1.1-4E 3 1.0BE 3 

1.000 1.14E 3 1.33E 3 
17 0.000 495.409 -2.13E 3 

0.083 495.470 -1 .8E 3 

0.167 •97~1 -1.•7E 3 
0.250 •98.593 -1 .1•E 3 
0.333 ~80.654 -813.061 

~ 

-483.334 0.417 500.7H! 
·-•--1--

0.600 501 .TT6 -153.608 .. 
0.583 602.837 178.119 - --·· 0.667 503.899 606.8-48 
0.750 504.860 836.573 -· 
0.833 506.021 1.17E 3 
0.917 507.063 1.5E 3 
1.000 !!08.144 1 .821: 3 

::io 1 0.000 310.729 36.148 

ci.083 312.852 32.051 ----•···· 
0.11:17 314.974 27.954 -
0.250 317.097 23.857 

0.333. 319.219 19.759 

0.417 321.342 15.682 

0.500 323.464 11.565 -- 0.583 325.587 7.468 

0.667 327.709 3.371 -- -
0.750 329.832 -0.726 - --
0.833 331.954 -4.824 

-----·--

Bend-Z Comblntd 
(psi) (psi) 

-ll.85E 3 8.28E 3 
-7,09E 3 8.52E 3 

-7.32E 3 8.76E 3 
-7,56E 3 a.ege 3 

·7.79E 3 9.23E 3 

-6.021: 3 9.47E 3 
-6.26E 3 9.71E 3 

-8.49E 3 9.95E 3 

-1.21E 3 3 .95E 3 

·1.35E 3 ~.e5e 3 
-1 .5E 3 3.751:; 3 

-1.64E 3 3 .6~E 3 
·1.79E 3 3.see"i' 

-1 .93E 3 3.46E 3 
-2.08E 3 3.3eE 3 
-2.22E 3 3.46E 3 
-2.37E 3 3.85E 3 
-2,52E 3 4.24E 3 

-2.66E 3 •.63E 3 
-2.81E 3 5.00E 3 

•2.95E 3 5.42E 3 
2_5ge a 6.32E 3 

2.67E 3 •.97E 3 
2.e&E 3 4.63E 3 

2.6'1E 3 •.28E 3 
2.!12E 3 3.IME 3 

2.61E 3 3.59E 3 

2.59E S 3.25E 3 

2.57E 3 3.25E 3 

2.5CE 3 3.57E 3 
2.54E 3 3 .88E 3 
2 ,52E 3 4.2E 3 
2.!51E 3 4.51E 3 
2.49E 3 4.82E 3 

866.232 1.21E 3 

518.828 863.730 

171.423 51•.351 
-175.961 516.934 
-623.385 882.364 
-870.790 1.21E 3 

-1.22e 3 . 1.55E 3 

-1.57E 3 1.9E 3 

-1 .91E 3 2.24E 3 

-2.26E 3 2.59E 3 
-2.61E 3 2.84E 3 

JobNo 

2186-351 

Pa,t 

Raf 

ey MHF 

I Snoot NI> 
83 

··------
o.1°20.,FelH)7 

r·· 
ChdWt,J 

WCH-195 
Rev. 0 

Fi• Crest Pad Bldg AW.sld j0ea1T..,. 21-Mar-2007 09:14 

Shear-Y Shear-Z 
(psi) (ps,") 

-384.237 0.545 

-364.237 0.5•5 
-364.237 0.545 

-364.237 0.545 

-364.237 0.545 ·--
-364.237 0.545 

-364.237 0.545 

-364.237 0.6-46 
-225.940 -64.864 
-225.840 -64 .864 
-225.940 -64.864 
-225.940 -64.864 
-225.940 -64.864 
·225.940 -64.864 
·225.940 -64.864 
-225.940 -64.864 

-225.940 -64.864 
-225.940 ,6<1.884 

-225.840 -64.864 

-225.840 -64.864 

-225.940 -64.864 
•25.752 -87.036 

-25.752 -87.038 

-25.752 -87.036 -
-25.752 -87.036 

• -25.752 -87.036 ...... _ 
-2!.7!!2 -87.036 

-25.752 -87.036 

-25.752 -87.036 

-25.752 -87.038 
-25.752 -87.036 
-25.752 -37.036 
-25.752 -37.038 
-25,752 -87.036 

-269.620 0.541 ---
-269.620 0.541 

-269.620 0.541 

-289.620 0.541 

-269.620 0.541 
.2119 .620 M41 

-2119.620 0,541 

-2119.620 0.641 

-269.620 0.541 

-269.~20 0.641 

-269.620 0.641 
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R<]co.=5:.... 
=sa.= 

.._ Soflw1111 llcfflsod lo WQ,er-l!oos C-ts 

lob Tdll Crest Pad Bldg 

- · 
Olont Washington Closure Hanford 

Beam Stress Cont. .. 
Beam UC Seetlon Axial Ben6-Y 

(psi) (psi) --·· -- 0.917 334.077 •8.921 

1.000 336.199 -13.018 

2 0.000 372.491' -7.595 

0.083 372.491 •. 4.9n 
0.167 372.491 -2.359 

0.250 372.491 0.260 ---
0.333 372.491 2 .878 

0.417 372.491 5.4Q6 
0.500 372.4111 8.114 ~---- --
0.583 372.491 10.732 .. 
0,667 372,491 13.350 

0,760 372.-491 15.968 

0.833 372.491 18.686 

O.!n7 372.491 21 .204 -
1.000 372.491 23.822 - •·--

3 0.000 28.711 14.166 -
0.083 28.711 11. 751 

0.167 28.711 9.316 

0.250 28.711 6.681 
0,333 28,711 4.447 
0.417 28.711 2.012 

0.500 28,711 -0.423 

0.583 28.711 -2.858 -
0.667 28.711 -5.293 

0,750 28.711 -7.727 
-· 

0.833 28.711 -10.162 

0.917 28.711 -12.597 

1.000 28.711 -15.032 

4 0.000 28.711 14.188 
D.083 28.711 11 .751 

. 0.167 28.711 9.316 

D.250 2a111 6.881 

0.333 28.711 4 .447 -
0.417 28.711 2 .012 .. 
0.500 28.711 -0,423 
0.583 28.711 -2.858 --- .. 
0.667 28.711 --5.293 - - · 
0.750 28.71 .1 -7.727 -· .. -

.,;___,_ ... 0.833 26.711 -10.162 

0.917 28,711 -12.597 

· 1.000 28,711 -15.032 

5 0.000 -153.014 -1.21E 3 

0.083 -153.014 -995.656 

0.187 ·153.014 -n6.120 
0.250 -153.014 -557.884 

--

···-

~ 

Bend-Z Combined 
(psi) {pal) . 

•2.96E 3 3.3E 3 

-3.3E 3 3.85E 3 

1.01E 3 1.39E 3 

81a075 995.542 

230.5,14 805.383 
-157.047 5:29.798 

-6-44.609 919.977 ·-
-932.170 1.31E 3 

-1.32E 3 1.7E 3 

-1 .71E 3 2.09E 3 

•2.09E 3 2.48E 3 

•VISE 3 2.87E 3 

-2.87E 3 3.28E 3 

-3.26E 3 3.65E 3 
-3.65E 3 4 .04E 3 

-0.029 42.926 . 

-0.034 40.497 

-0.039 38.067 

-0.044 35.637 

-0.049 33.207 

-0,054 ~ .1n 
-0.058 29.193 

-0.063 31 .833 

-0.068 34.072 

-0.073 36.512 

-0.076 38.952 . 

-0.083 41 .301 

-0.088 43.831 

-0.029 42.926 
-0.034 40.497 

-0.039 38.067 
-0.044 35.637 

-0.049 33.207 

-0.054 30.m -
-0.056 29.193 

-0.063 31 .633 

-0.068 34.072 

-0.073 35.512 

-0.078 38.952 

-0.083 ~1.391 

-0:000 "'3.831 

3.85E 3 -S-22E 3 

4.3E 3 -5.4-4E 3 

-4 .74E 3 -5.67E 3 

5.18E 3 -5.89E 3 

Job No 

2188-351 -Ra/ 

-

I SheetND 
84 IR .. 

WCH-195 
Rev. O 

-·-
By MHF llol"20-Feb-07 CMWN 

rile Crest Pad Bldg AW.std l°'lo/Trme 21-Mar-2007 09:14 

Sh11ar-Y Shllar•Z 
(psi) (p$i) 

-269.620 0.541 

-269.620 0 .541 

-300.765 -0.346. 

-300.785 -0.346 

-300.765 -0.346 

•300,?'85 -0.346 

~300.785 -0.346 ··-·- · 
-300.785 -0.346 

-300.785 -0.346 

-300.785 -0.346 

-300.785 •0.346 

-300.785 -0.346 

-300.785 -0.346 

-300.7815 -0.346 

-300.76S -0.3-46 

-0.004 0 .321 

-0.004 0 .321 

-0.004 0.321 

-0.004 0 .321 

-0.004 0.321 

--0.004 0.321 

--0.004 0.321 

--0.004 0.321 

-0.004 0.321 

-0.004 0.321 ---
-0.004 0.321 

-0.004 Q.'321 

-0.004 0.321 

-0.004 0.321 ---0.0o-l 0 .321 

-0.004 0.321 

-0.004 0.321 

-0.004 0.321 

-0.004 0.321 
. -0.004 0.321 

-0.004 0.321 ---0.004 0.321 - ·-
-0.004 0.321 

-0.004 0.321 

-0.004 0.321 

•0.004 0.321 ---· 342.358 -28.882 ·-342.358 -28.682 

342.358 -28.882 

342.358 -28.882 
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~ WC4V.• c.cu,= ..... 
-=--Software ICenHd lo WerM9ool ConslA!nll 

Joo r,.,. Crest Pa.d Bldg 

Ci eri Washington aosure Hanford 

Beam Stress Cont ... 
Beam UC Section Axial Bend-Y 

---- (ps0 (psi) -------·- 0.333 -:153.014 -339.04ll 
0.417 -153.014 -120.212 - ---·- --· 0.600 -163.014 88.623 

·-··· 0.583 -153.01-4 317.459 
0.867 ,153.014 536.m 
0.750 -153.014 755.131 
0.833 -153.014 973.967 ,_. 
0.817 -153.014 1.19E 3 
1.000 -153.014 1.41E 3 

6 0.000 ~75.336 -880.342 
0.083 4TT.4~ -7.18.348 ~---- ····-- 0.167 479.581 -556.355 ---· 
0.250 481.704 -394.le2 
0.333 483.&28 -232.369 
0.'~17 ~85,!MO -70.376 -
0.500 488.071 91.618 
0.583 490:194 253.611 
0.687 492.318 416.605 
0.750 494.439 5TT.588 -- -
0.833 496.561 739.691 
0.817 •&8.684 901.584 
1.000 500.806 1.06E 3 

7 0.000 683.219 28.564 
0.083 685.342 27.074 
0.167 687.464 25.595 --
0.250 689.587 24.118 

0.333 891.716 22.637 -
0.417 ' 6Q3.832 21 .158 ---· 
0 .000 695.955 18.878 
0.683 698.077 1'8.200 
0.667 700.199 16.721 
0.750 702.322 15.241 
0.833 704.-445 13.762 
0.917 706.587 12.283 
1.000 708.680 10.804 

8 0.000 157.715 -1.18E 3 ~-·- 0.083 159.837 -983.505 
0.187 , 181 .980 -748.768 - ·-·- ... 
0.250 164.082. -534.028 --- -- · 0.333 166.205 ·319.289 --- 0.417 1U8.327 ·104.550 .. 
0.500 170.450 110.189 .. - -o.~3 172.572 324.927 

0.667 174.695 539.666 

0.760 176.817 764.405 

·--·--

Bend•Z Combined 

(psi) (psi) 

6.152!: 3 •8.11E 3 

6.00E 3 -6.33E 3 
8.6E 3 -8.75E 3 

6.94E 3 -7.41E 3 
7.38E 3 -8.07E 3 

7.83E 3 -8.73E' 3 

8.27E 3 ~ .39E 3 
8.71E 3 •10.1E 3 
8.15E 3 -10.7E 3 
4.51E 3 5.87E 3 
4.2E 3 5.4E 3 
3.9E ·3 4.83E 3 

3.59E 3 •U7E 3 
3.28E 3 4E 3. 
2.Q8E 3 3,63E 3 

2.87E 3 3.2!5E 3 
2.36E 3 3.1E 3 
2.0liE 3 2,98E 3 
1.75E 3 2.82E 3 
1.44E 3 2.68E 3 
1.13E 3 2.53E 3 
824.908 2.38E 3 

1.87E 3 2.58!: 3 -1.14E 3 1.85E 3 
401.937 1.11E 3 

-333.028 1.D5E 3 
-1.07E 3 1.78E 3 
-1 .8E 3 2.52E 3 

-2.54E 3 3.25E 3 
-3.27E ~ 3.IKIE 3 
-•.01E 3 4.72E 3 
-4.74E 3 5.•8E 3 
-6.48E 3 6.21: 3 
-5.21E 3 6.83E 3 
-.,.9SE 3 7.67E 3 

•.12E 3 6.06E 3 
4.81E 3 6.94E 3 

•.81E 3 5.82E 3 

SE 3 5.7E 3 
5.1E 3 6.58E 3 

5..19E 3 5.46E 3 
5.28E 3 5.56E 3 
5.38E 3 5.87E 3 
5.47E 3 8.18E 3 
6.56E 3 6.SE 3 

/01,No I Stwetllo 
2186-351 

- -----· Part 

R<I 

85 r~ 

WCH-195 
Rev. a 

·····---

--
By MHF o.toio.Feb--07 OldW'l'J 

Flie Crest Pad Bldg AW.std IOole/Time 21-Mar-2007 09:14 

Sflear-Y Shear-Z 

. (psi) (psi) 

342.358 -28.882 

342.358 -28.882 
342.368 -28.882' 
342.358 -28.882 
342.358 -28.882 
342.358 -28.882 
342.358 -28.882 

342.358 -28.882 
342.358 -28.882 

-238.440 -21 .380 
..:238.-4-40 -21.380 
-238.440 -21 .380 
-238.440 -21 .380 
-238.440 -21.3&0 
-238.440 -21 .380 
-238.440 -21.380 
-238.440 -21.380 
-238,440 -21,380-
-238.4-40 -21.380 
-238.440 -21 .380 

-238.4•0 ~1.380 
,2.Ja.440 -21 .380 
-570.4-05 "ci:'195" ·--570.405 0.195 ---
-570.405 0.195 
-570.405 0.195 
'"570.40!5 0.195 
-570.405 0.195 
-570.405 0.195 
-570.405 0.195 
-570.405 0.195 
-570.405 0.185 
-,70_405 0.196 
-570.405 0.195 
-570.405 0.196 

72.738 -28.342 
72.738 -28.342-
72.738 -28.342 
72.738 -28.34'2 
72.738 -28.342 

72.738 -28.342 
72.738 -28,342 
72.738 -28.342 
72.738 -28.342 
72.738 -28.342 
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' R<J .-vaa -c,o.,~.,.... 
·---==-

- .... _.....,., w.,,,~ e ... Ct>Nullan1I 

Job nu. Crest Ped Bldg 

Citnt Wsshlngton ctosure Hanford 

Beam Stress Cont ... 
BNIII UC S.ctlon Axial Bend-Y 

(psi) (psi) 

0.833 178.9-40 009.143 ·----
0.917 181 .082 USE 3 

·-·· 
1.000 183.185 1.4E 3 

9 0.000 -157.516 -1.25E 3 ----
0.083 -157,516 -1.02E 3 -· 0.187 -157.616 ·796.341 ·- 0.250 -1 57.516 -S73,855 

0.333 -157.516 -348,970 
0.417 -157.518 ·124.285 -----· 0.500 -157.518 100.401 - -·-
0.583 -157.516 325.086 

0.687 -157.516 549.TT1 
·- · 0.750 -157.516 n,4.455 -- 0.833 -157.516 lil99.142 ---- -

0.917 -157.516 1.22E 3 ... 
1.000 -157.516 1.45E 3 ...,__ ___ 

10 0.000 330.627 46.076 ,__. 
0,063 332.949 40.277 

e-- · 
0.167 335.072 34.475 

I---- - - -· 
_337.194 28.674 0.250 -· 0.333 339.317 22.672 

0,417 341 .439 17.071 
- · 

0.500 343.562 11.269 

0.583 345.684 5.,67 
··• •--

0.687 347.807 ·-0.334 

0.750 349.929 -6.136 
0.833 352.0~ -11 .937 

0.917 354.174 -17.739 

1.000 356,297 -23,540 

11 0 .000 330.827 46.078 

0.083 332.9411 -40.2n 
0.187 335.072 34.475 

0250 337.194 :za.674 
- ·· 

0.333 339.317 22.872 

0.417 341 ,439 17.071 

0.500 343.582 11 .269 

O.S83 345.884 5.467 

0.867 347.807 -0.334 

0.750 349.929 ·-6.136 
'• 0.833 352.052 -11 .937 

0.917 354.174 -17.739 - --
1.000 358.297 -23.540 

12 0.000 350.403 48.358 .. 
0,083 352.859 42.296 

0.167 354.915 38.236 ----

' 

Bc.nd-Z Combined 

(psi) (psi) 

5.SSE 3 6.81E 3 

8.75E 3 7.12E 3 

5.~E 3 7.43E 3 

3.88E 3 · ·5.28E 3 

4.32E 3 -5.SE 3 
4.75E 3 -5,71E 3 
5.i9E 3 -5.92E 3 
5.83E 3 -6. 14E 3 

6.07E 3 -6.35E 3 

6.51E 3 -6.77E 3 
6.95E 3 -7.43E 3 

7.36E 3 -8,09E 3 

7.82E 3 -8.75E 3 
8.26E 3 -9.42E 3 
8.7E 3 -10.1E 3 

9.14E 3 -10.7E 3 

866.212 1.2-4E 3 
516.604 892.030" 

111.m 540.943 

-176.012 541.880 
-523.419 885.608 
-870.827 1.23E 3 

•1.22E 3 1.57E 3 
•1 .57E 3 1.92E 3 

•1 .91E 3 2.26E 3 

-2.26E 3 2.62E 3 
-2.61E .3 2.97E 3 

-2.96E 3 3.33E 3 

-3.3E 3 3.68E 3 
868.212 1.24E 3 

518,804 892.0J0 
171.396 540.943 

-178.012 541.880 
-523.419 685.606 
-870.827 1.23E 3 

-1.22E 3. 1.57E 3 

-t.57E 3 1.92E 3 

-1.91E 3 2.26E 3 .. 
-2.26E 3 2.62E 3 

-2.61E 3 ' 2.97E 3 

•2,96E 3 3.33E 3 
-3.3E 3 3.eae 3 
920.764 1.32E 3 

551.490 946.445 

182.198 673.347 

Job No 

2186-351 

Pall 

Rel 

I SheelNo 86 
,ft~ 

WCH-195 
Rev. 0 

!Ii MHF o.toiO-Fe b-07 ChdWW 

Fil Crest Pad Bldg AW.stJJ 1oa:.mm, 21 -Mar-2007 09:14 

•. 

Shear•Y Shear'2 
(psi) (psi) 

72.738 -28.342 

72.738 -28.342 

72.738 -28.342 
340.032 -29.654 

340.032 .-29.654 

340.032 -29.854 

340.032 -29.654 

340.032 ·29.654 

340.032 -29.654 

3,40.032 -29.654 

340.032 -29.654 

340.032 -29.654 

340.002 -29,854 .. 
340.032. -29 .654 

340.032 -20.654 ---
340.032 -29.654 

-269.622 0.766 

-200.622 0.766 
-269.822 0.766 

-269J;l22 0.766 ---
-269.622 0.766 
-259.622 0.766 

-269.622 0.768 

-269.622 0.766 

-288.622 0.766 

·289.622 0.766 

-289.622 0.700 
-261l.622 0.786 

-269.622 0.766 ··----289.622 0.768 
-269.622 0,766 
-269.622 0,766 
-269 .622 0.768 ----269.622 0.766 

-289.822 0.788 

-269.622 0.700 
-269 .622 0.786 

-289.622 0.766 
-269.622 0.766 

-269.e22 0.700 

-269.622 0.766 

-;169.622 0.766 
-266.608 0.600 

-286.608 0.600 

-286.606 0.800 
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~ ~-~ 
co•=•_.... ----=--
Soll,,.,. I_ la ........... 8ooo ~- -

Job TI•• Crest Pad Bldg 

Clitnl Washington Gfosure Hanford 

Beam Stress Cont ... 
Beam UC Section Axial Bend-Y 

(psi) (psQ -0.250 367.172 30.177 
- ··--···· 

0.333 359.428 24.117 ..__,_ 
0.41 7 361 .6a4 18.057 
0.500 383.940 11.998 

0.583 368.196 5.938 ---· 0.667 368.453 -0.122 

0.760 370.709 .-6.181 

0.633 372.965 -12.241 

0.917 37!!.221 -1 8.301 -· 1.000 377.477 -24.360 
··- -· 

13 0.000 360.-403 48.3U ~ --· 
0.083 352.659 42.296 
0.167 364.815 36.236 

0.250 357.172 30.177 
0 ,333 368.-428 2<1.117 
0.417 361.684 18.057 

-
0.500 353.040 11.998 
0'.563 366.186 5.938 

O.e67 388.-453 -tl.122 

0.750 370.709 -6.181 

0.833 372.965 -12.241 .. 
0.917 375.221 -18.301 .. 
1.000 3n.4n -24.360 

14 0.000 '618.889 39.813 

0.083 622.122 38.007 
0.167 824 .~5 32.-401 

0.250 526.568 28.795 
;-- --·- ._, 

0.333 628.791 ~5.189 -· 0.417 631,014 21 .583 

o..500 833.238 17.977 --·- 0.583 63!5.-461 14.370 

0.667 837.684 10.764 
0.750 839.907 7.1158 
0.833 642. 130 3.552 
0.817 644.353 -0.05"4 

!-------·••· 
1.000 646.578 -3.860 

15 0.000 619.899 39.813 

0.083 1522.122 38.007 
0.167 624.345 32.401. 

0,250 628.568 28.795 

0.333 626.791 25.189 . 
0.417 631.014 21 .583 

0.600 633.238 17.977 

0,583 635.461 14.370 - · 0.667 637.684 10.76-4 

!!end•Z Comblned 

!PSI) (psi') 

-187.088 574.446 

-556.393 . 939.937 

·925.687 1.31E 3 

-1 .29E 3 1.67E 3 -· 
-1.66E 3 2.04E 3 
-2.03E 3 2.4E 3 

-2.4E 3 2.76E 3 

-2.ne a 3.1BE 3 

•3.14E 3 3.53E 3 

-3,tm~ 3 · 3.91E .3 

920.78-4 1.32E 3 
551.490 946.445 

182.196 673.3-47 

-187.098 574.446 
-&66.m Q3Q,037 

-92e.687 1.31E 3 
-1.29E 3 1.67E 3 

•1 .66E 3 2.04E 3 

-2.03E:'3 2.4E 3 
-2.4E 3 2.78E 3 

-2.ne 3 3.18E 3 

-3.14E 3 3.53E 3 

-3.51E 3 . 3.91E 3 

1.eee 3 2.32E 3 

1.01E 3 1.87E 3 
352.414 1.011: s 

-302.131 957.494 
-956.676 1.61E 3 
-1.61E 3 2.zee 3 

-2.27E 3 2.82E 3 
-2.92E 3 3.571: 3 

-3.57E 3 4.22E 3 
-4.23E 3 4.88E 3 

-4.SBE 3 5.53E 3 

-11.&o!E 3 6.18E 3 

~ .19E 3 6.114E 3 
1.66E 3 2.32E 3 

1.01E 3 1.67E 3 
352.414 1.01E 3 

-302.131 987.494 

-958.675 1.81E 3 

-1.61E 3 2.26E 3 

-2.27E 3 2.92E 3 

-2.92E 3 3.57E 3 
-3.57E 3 4.22E 3 

JobNo ISliteCNo 
2186-351 

Part 

Roi 

87 r~ 

WCH-195 
Rev. a 

----

Br MHF °""20-Feb-07 Old~WI 

Flo Crest Pad Bldg AW.std 10..n-.,,. 21 -Mar-2007 09:14 

Shear-Y Shear-Z 

CPsO [psi) 

-286.606 O.B00 

-288.608 o.aoo 
-286.808 0.800 

-286.608 0.800 

-286.608 0.800 

-288.606 0.800 

-286 .508 0.800 

-288.608 0.800 ·--286.606 0.800 
-286.808 0 .800 

-288.608 0 .800 

-288.608 0 ,800 

-288.608 0 .800 

-288.808 0.800 --·-
-286.608 0.800 .. _ 
-28fl.608 0.800 

-286.608 0.800 ---
-286.808 0 .800 

-286.608 0 .800 ·--
-288.808 0.800 ---
-286.608 0.800 

-286.808 o.soo -·--·288.808 0.800 ----
-507.991 0.476 ·--507.991 0.476 
-507.091 0 .478, 

-507.991 0.478 
-607.991 0.476 

-607.981 0.476 
-607.991 0.476 

-607.991 0 .476 

-607.991 0.478 

-507.991 0.476 ---
-507.991, 0.476 

-507.991 0.476 

-507.1191 0.478 

-507.991 0.478 

-507.991 0.476 

-507.991 0.478 

-507.991 ' 0.478 

-507.991 0.478 

~7.991 0.476 

-607.991 0.476 

-507.991 0.476 

-607.991 0.476 

. 
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~ ---
l ~~~ · -Saftwaw lc«IMd la W.ver Boos CcNIJllanLS 

lob - Crest Pad Bldg 

-Clltnl W,tshir,gton Closure Hanford 

-
Beam Stress Cont ... 

Beam UC Section Axial 

(psi) 
0.750 630.007 
0.833 642.130 

0.917 644.353 

1.000 8-48.578 
16 0.000 -471 .960 - - - - ---- · -- -

0 .063 474.082 

0.187 476.205 
0.250 478.327 - -· 
0.333 480.-450 

-~ 
0 .417 482.572 

0.600 484.695 

0.583 4&e.817 
0.667 488..940 

0.750 491.062 
0.833 483.185 

0 .917 495.307 

1.000 497 .. 430 

17 0.000 153213 

0.083 155.335 

0.187 157.-458 
0.250 159.580 

0 .333 161.703 

0 .417 183.825 

0.500 165.1148 

0.583 168.070 -· .. ·- ,._ .. 
0.667 170.183 

0.750 172.316 ----
0.833 174.-438 ,-
0 .917 176.660 
1.000 178.663 

32 1 0.000 299.763 

0.083 21l7.640 

0.167 295.516 
0 .250 283.395 

0.333 281 .273 - -- ·---- .. 
0 .417 ~ .160 . 
0 .500 287.028 

0..583 284,905 

0.667 282.783 ---·· 0.750 280.660 ----- --- 0 .833 27U38 --·--··· 
0.917 276.:415 

---· I'- •• 
1.000 274.293 

2 0 .000 370.672 

0.083 370.872 

.. 

·- - ----···-

Bond-Y Bend-Z Combined 
{psi) (psi) (psQ 

7.158 '-4.23E 3 -4.88E 3 
3.552 · -4.68E 3 5.53E 3 

-0.054 --5.6-<!E 3 8.18E 3 

-3.860 -s.1ge 3 8.8-'E 3 
-905.331 -4.53E 3 5.91E 3 
-738.951 4.22E 3 5.43E 3 
-572.571 3.91E 3 -4.ll6E 3 

-406.190 3 .6E 3 4.49E 3 
-239.810 3.29E 3 4.01E 3 

-73.430 2.98E 3 3.5-4E 3 

92.951 2.67E 3 3 .25E 3 

258.331 2.36E 3 3.11E 3 

425.712 2.05E 3 2.97E 3 
5Q2.092 1.74E 3 · 2.eae a 
758.472 1.43E 3 2.88E 3 

e2-4.853 1.13E 3 2.55E 3 
1.09E 3 815.757 2.4E 3 

-121E 3 -4.74E 3 8.11E 3 

-890.975 -4.ME 3 5.98E 3 
-770.387 4.93E 3 5.85E 3 

-'549.799 5.02E 3 5 .73E 3 

-m.211 5.11E 3 5.6E 3 

-108.622 5.2E 3 5.47E 3 

111.966 5.28E 3 5.57E 3 

332.554 6.38E 3 5.88E 3 

553.1-42 5.47E 3 6.19E 3 

m .730 5,56E 3 8.51E 3 
994.318 S.85E 3 e.82E 3 

1.21E 3 6.74E 3 7.13E 3 
1.44E 3 . -6.83E .3 7.45E 3 

0.<MS 877.635 1.18E 3 
0.0-41 804.498 1.1E 3 

0.037 731 .362 1.03E 3 

0.033 658.2211 851 .655 

0.030 685.080 876.392 

0.026 611.954 801.130 

0.022 438.817 ·725.868 

0.019 365.681 650.605 

0.015 292.15-46 675.343 
0.011 219.409 500.080 
0.007 148.272 424.818 

0.004 73.136 348.655 

0.000 0.000 274.293 

5.029 917.374 1.29E 3 

4.610 840.926 1221: 3 

JobNo 

2186-351 

Po~ 

Rel 

-

,-~ 88 ,-

WCH-195 
Rev. 0 

--·-

ey MHF 0otez0-Fe1>-07 OldW,t-J 

Fie Cr8St Pad Bldg AW.std 10a,em .. 21-Mar-2007 09:14 

Shear-Y Shear-Z 

(psi) (psi) 

-¢07.991 0.476 

-507.991 0.-478 
-507.991 0.478 

--507.991 0.-476 ---240.185 -21.959 

-240.165 -21 .969 
-240.185 ·21 .969 ·--240.185 -21 .959 

--240.185 -21 .959 
-240.185 •21 .958 

-240.185 -21 .958 

·240.185 -21 .959 
-2-40.185 -21.959 

-2-40.185 ..?1 .959 
-2-40.186 -21 .9159 ---240.185 -21 .959 

-240.185 -21 .959 

70.412 -29.114 

70.-412 -29.114 

70.412 -29.114 
70.412 -29.11-4 

70 .412 -29.11-4 

70.412 -29.114 

70.412 -29.114 

70.412 -29.11-4 
70.412 -29.114 

70.412 -29.114 
70-.412 -29.114 

70.412 -29.114 
70.-412 -29.1 1-4 

-56.761 0.000 

·56.761 0.000 
-58.7S1 0 .000 
-66.761 0 .000 ·--56.781 0.000 
-66.761 0.000 
-56.761 0 .000 

-56.761 0 .000 --
-56.761 0.000 

-66.761 0.000 

-56.761 0 .000 

-56.761 0 .000 

-56.761 0.000 
-59.331 0.055 
-59.331 0.055 
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~ 
,,..,.._.....,. --COR.V:C..~ ,- · _ _;_m 

SaflWa,. tfc:enNd to Weavw Boos Con:H,llanb 

lob nu Crest Pad Bldg 

---· 
Client Washington Clo1ure Hanford 

Beam Stress Cont ... 
Beam UC sectlOn AXlat Bend-Y Band-Z 

(psi) (ps~ (psl) 

0.187 370.872 4.191 764.479 

0.250 370.872 3.m 688.031 

0.333 370.872 3,353 611 .583 -· 
0.417 370.872 2.933 535.135 ---·- --· 

2;5-14 0.600 370.872 458.687 -··- --
0.583 370.872 2.095 382.239 

0.667 370.872 1.676 305.791 
0,750 370.8n . 1.257 229.344 __ ., _____ 

--· 
0.833 370.872 0.838 152.89S 

0."917 370,872 (!.411l 76.44& 

1.000 370,872 0.000 0,000 ... 
3 0.000 28.758 4.521 0.079 -

0.083 28.758 4.144 0.073 

0.157 28.758 3 .7158 o.ooe 
, .. 

0.250 28.758 3.3!l1 0.050 -·- .. . 
0.333 28.758 3.014 0.053 ----0.417 28.7~ 2.637 0.046 . 
o:soo 28.758 2.261 0.040 

·-0.583 
.. 

28.758 1,884 0.033 --- .. 
0.667 . 28.758 1.507 0.026 

·- · ---
0.750 28,758 1<1 30 0.020 

0.833 28,758 0.754 0.013 --- ----- ..... 
0.917 28.758 0.377 0.007 

1.000 28,758 0.000 -0.000 
~-··•- · 

4 0.000 28.758 4.521 0.079 1------ ·--·· 0,083 28.768 '-144 0.073 

0.167 28.758 3.768 0.068 .. 
0.250 28.758 3.391 0.059 

·- ·--·-- ---·-- ---- 0.333 
... 

28.758 3.014 0.053 

0.417 28.758 2.637 0.046 

0.500 28.758 2.2151 0.040 

0.683 28.768 1.884 . 0.033 -

0.667 28.758 1.&17 0.028 

0.750 28.758 1,130 0.020 

0,833 28.768 0.764 0.013 

0.917 28.758 o.m 0.007 

1,000 28.768 0.000 -0.000 --- - ·5 0.000 309.813 -2.51E 3 -9.59E 3 

--- 0.083 309.813 -2.3E 3 -8:79E 3 

0.167 309.813 •2.09E 3 -7.99E 3 -- - - 0.250 309.813 -1.88E 3 -7.19E 3 
0.333 309.813 •1.87E 3 -B.39E 3 

0.417 309.813 -1.48E 3 -5.59E 3 

0.500 309.813 -1.25~ 3 · -4,79E 3 

0.583 309.813 0 1.04E 3 --4E 3 

---· 

Combined 

(psi) 
1.14E 3 

1.06E 3 

985.807 

908.~o 

832.073 
755.206 

678.340 -
601 .473 
524.606 
447.739 

370.872 

33.353 
32.975 -- -
32.592 
32.208 
31 .825 

31.442 

31 .058 
30.675 

30.291 --
29.1108 
29.525 

29.141 

28.758 

33.358 
~ -975 

32.592 
32.208 
31.82!1 -- 31 .442 
31.0!18 

30.675 
30.291 

29.908 

29.525 

29.141 

28.758 

12.4E 3 

11.4E 3 

10.4E 3 

9.38E 3 

8.37E 3 
7.37E 3 

8.36E 3 

5.35E 3 

JolJNo 

2186-351 

Pa,t 

·- -·· Rvt 

I Shoel No 
89 l Rov 

WCH-195 
Rev. 0 

-·-

By MHF 0."20-Fel>-07 ClldWW 

Flo Crest Pad Bldg AW.std jDoletrJme 21-Mar-2007 09:14 

Shear-Y Shear-Z 

(psi) (psl) 

-59.331 0.055 
-59.331 0.055 
-5Q.331 0.055 
-59.331 0.056 

-59.331 0.055 

-69.331 0.055 

-59.331 0.055 

-69.331 0.055 
-59.331 0.055 

-59.331 0.055 --
-59.331 0 .055 
'-0.005 0.050 
-0.005 0.050 

--0.005 0 .050 
-0 .005 0 .050 

-0.005 0.050 

.0.005 0.050 

-0.005 0.050 

•0.005 0,050 

-0.005 0 .050 

-0.005 0.050 
--0.005 0 .050 

-0.005 0.050 

-0.005 0.050 

-0.005 0.050 
-0.005 0.050 

-0.005 · 0 .050 ·--0.005 0 ,050 
-0.()()!I 0.050 

· ·-
--0.005 0.050 
--0.005 0.05() 

-0.005 0.05-0 --
-0.005 0050 

-0.005 0 .050 

-0.005 0.050 ·--0.005 0.050 ·-
-0.005 0.060 

620.208 -2T.568 

620.208 -27.568 
820.208 -27.568 

820.208 -27.588 .. 
620.208 -27.568 
620.208 -27.568 

620.208 -27.568 ·-620.208 -27.588 
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~ 
._.,_ ·-~~ --5ot1,,.,.bnud10W-rS-Can,ullant, 

JcbT<I• Crest Pad Bldg 

Client Washington Closure Hanford 

Beam Stress Cont ... 
Beem UC Section Axial Bend.Y 

(psi) (ps,l 
0.667 309.813 -835.517 

0.750 309.813 -626.838 
0.833 309.813 -417.769 -- 0.917 309.813 -208.879 

1.000 309.813 0.000 

6 0.000 810.278 -1 .88E 3 

0.083 808.154 ,1 .ne 3 
·--- 0.167 806.031 -1 .56E 3 

0.250 803.909 -U1E 3 

0.333 801 .786 •125E 3 

0.417 798,664 -1.09E 3 

0.500 797.5'41 -938.049 - ----- ·-·-
0 .583 785.419 -781 .707 

!----•--- -----· 
0 .667 783.200 -625.361> ------ -- ---- --· 
0.750 791.17'1 --169.024 ,___ ---- ---
0.833 789.051 -312.683 --- -·-- 0,917 788.929 -166.341 

1.000 78-4.806 0.000 --·- -
7 0.000 670.635 5.il73 .. 

0.083 868.512 '4.861 -- ---
0.167 866.390 '4.228 ·- ··- ··-- ·-· 3.80!5 0.250 664.267 ----·· - -·----- ·--· 0.333 862.1-45 3.382 --- --0.-417 680.022 2.959 
0.500 657.900 2.637 

0.583 ess.m 2.114 
0,667 653.655 1.691 ~--- -- 0.780 651.532 1.268 ·-· 
0.833 649.•10 0.8-46 
0.917 647.287 0.423 

1.000 645.165 0.000 

8 0.000 609.576 -2.61E 3 ---·-
0.083 607.453 -2.3E 3 ---- ...__,_ , ,_, . 
0.187 605.331 -2.09E 3 .. 
0.250 1103.208 -1 .88E 3 

0.333 801 .085 -1.67E 3 ---- .. 
0.417 598.963 -1.46E 3 ----
0,500 596.840 -1.25E 3 -
0.683 894.718 -1.04E 3 -
0.667 592.1196 -835.W2 

0,750 590,473· ~28.827 

0.833 . 688.351 -417.751 

0.917 586.228 -208.878 

1.000 584.105 0.000 

9 0.000 320.716 -2 .56E 3 

Bend.Z combined 

(psi) (psi) 

-3.2E 3 4 .34E 3 

-2.4E 3 3.33E 3 

·1.6E 3 2.33E 3 
-799.136 1.32E 3 

--0.000 309.813 

-5.63E 3 8.31E 3 
-5.18E 3 7.89E 3 
-4.89E 3 7.0SE 3 -
-4.22E 3 8.43E 3 

-3.75E 3 5.8E 3 

-328E 3 5.18E 3 

-2.81E 3 4.55E S 
-2.34E 3 3.92E 3 

-1 .88E 3 3.29E 3 

-1.416 3 2 ,&7E3 

-937.758 2.04E 3 

--468.680 1.41E 3 

--0.000 784.808 

1.se J 2.47E 3 
t-

1.65E 3 2.32E 3 

1.5E 3 2.17E 3 
1.35E 3 · 2.01E 3 

1.2E 3 1.86E 3 

1.05E 3 1.71E 3 

897.505 1.56E 3 
747.920 1.41E 3 
598.336 1.2~ 3 

#8.752 1.1E 3 

299.188 IM9.•2'4 
149.584 787.28-4 

0.000 1145.18!5 

-8.71E 3 11 .8E 3 
-7.89E 3 10.8E 3 

-7.26E 3 9.95E 3 
~ .53E 3 8.02E 3 
-5.81E 3 8.08E 3 

-6.08E 3 7.14E 3 

-4.36E 3 8.21E 3 
-3.B3E 3 5.27E 3 

-2.9E 3 4.33E 3 

-2,1BE 3 3.4E 3 

•1.45E 3 2.46E 3 

-nS.999 U2E 3 
•0 ,000 584.105 

-9.77E 3 12.ee 3 

/ol>No I S!l•otNo 
2186-351 

~ 
RI! 

90 IRsv 

WCH-195 
Rev.a 

-----
11y MHF DIIWFeb-·07 Oidw-N 

Ale Crest Pad Bldg AW.Sid lo.t=ITin• 21 -Mar-2007 09:14 . 

Shear-Y Shear-Z 

(psi) .(psi) 

620208 -27.568 

620208 -27.568 

520.208 -27.568 
820.208 · -27,568 

620.208 -27.568 

363.897 ·20.634 
363.897 -20.834 

· 363.897 -20.634 
363.887 -20.634 
363.897 -20.634 
363.897 -20.63'4 

363.897 -20.83'4 

363.897 -20.634 

363.697 -20.113'4 

363.8117 -20.834 

363.897 -20.834 
363.897 -20.634 

363.897 -20.634 
0116.092 o.ose 
-116.092 0.058 

-118.092 0.056 

-116.092 0 .056 

-116.092 0.056 

-118.092 0.056 

-116,092 0.056 

-116.092 o.ose 
-118.092 0.056 

-116.092 0.056 

-116.092 0.056 
-116.092 o.~ 
-118.092 0.056 

563."47 -27.568 

583.447 -27.668 

563.-447 -27.588 

663.447 -27.568 

663.447 -27,1168 ·-663,447 -27.568 

563.•47 -X,:.668 
~ .447 -27.588 

1583.447 -27.568 
503.447 -27.1586 

663.447 -27.568 

563.,447 -27.566 

563.447 -27.568 -631 .759 -28.161 
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_,, ___ 
R<l w:=· 

~Ml'JUll"Te --
Sof'twar. lcwlstd ID Wtawer Bea ConNf11nls 

Jab 11.. Crest Pad Bldg 

--cn,nt Vva&hlngton Closure Hanford 

Beam Stress Cont ... 
Beam UC Section .Altlal B1nd-Y Bend-Z 

(psi) (p.,Q (ps~ . 

0.083 320.718 -2.35E 3 -8.95E 3 .. -
0.167 320.718 -2.13E 3 -8.1•E 3 -
0.250 320.716 •1 .9:2E 3 -7.33E 3 

0.333 320.716 -1 .71E 3 -8.51E 3 
0.417 320.718 •1.49E 3 -6.7E 3 

0.500 320,716 -1.2BE 3 -4.88E 3 •.. 
0:583 320.716 -1 .01E 3 -4.07E 3 ~-·· 
0.867 320.718 -85HTT ~.2BE 3 
0.750 320.718 -840.108 -2.4'E 3 --
0.833 320.716 -426.738 -1.83E 3 
0.917 320.716 -213.38g -814.019 

t----•• ·· 
1.000 320.718 0.000 0.000 -

10 0:000 319.894 3.209 877.690 
0.083 311.n1 2.942 804,649 
0.167 315.640 2 .674 731 .•08 
0.250 313.6213 2 .407 658.268 -- -
0.333 311.-404 2.139 685.127 ,. ___ .. 
0.417 309.281 1.872 511.986 -·--·-
0.600 307.159 1.805 -438.8•5 
0.!583 305.036 1.337 365.704 
0.667 302.914 1.070 292.583 
0.750 300.7111 0.802 2111.-ol23 

0.833 298.669 0.535 . 146.282 

0.1117 298.546 0.267 73.141 
1.000 294.-42-4 0.000 0,000 

11 0.000 319,894 3.209 877.690 

0.083 317.771 2.1142 804.549 ,_ 
0.167 315.849 2.~7-4 731.408 
0,250 313.528 2,-407 658.268 
0.333 31 1.-404 2.139 ~11.127 
0.417 309.281 1.872 · 511,986 

o,eoo :,07.159 1.eos -438.845 
D.583 305.036 1.337 365,704 -· 
D.667 302.91-4 1.070 292.583 

0.750 300.791 0.8(!2 219.423 
0.833 298 .669 0 .535 148.282 -0.917 296.548 0.267 73.141 

~ 
1.000 294A2' 0 .000 0.000 --- 12 0.000 338.779 3.212 832.981 - 0.083 336,522 2.944 855.233 

0.167 334.2158 2,677 ·777.-484 

0.250 332.010 2.409 699.736 

0 .333 329.754 2 ,141 821 .887 -
0.417 327.497 1,874 544.239 

0.500 325.241 1.606 455.491 

Combined 

(psi) 

11.6E 3 

10.61: 3 

9.57E 3 
8.6•E 3 
7.~1E 3 

6.49E 3 

5.48E 3 

-4.43E 3 
3.41; 3 

2.38E 3 

1.35E 3 
320.718 -
1.2E 3 

1.13E 3 

1.05E 3 
874.201 

898.670 

823.139 
7-47.608 

872.077 

598.547 
521 .018 

445,485 
369.954 
294.424 
1.2E 3· 

1.13E 3 

1.05E 3 

974.201 

898.870 
823.13Q 

747.1108 

rr72.077 

598.547 

521 .016 

445.-485 
369.954 
294.424 

1.27E 3 
1.19E 3 

1.11E 3 
1.03E 3 
953.883 

873.810 

793.338 

·-Jol>Ne 

21~51 

--· 
""" R• 

I ShNt No 
91 rw 

WCH-195 
Rev.0 

·-

By MHF Oa!"20-Fel>-07 Ol<lw,v 

Filo Crest Pad Bldg AW.std l°"""lmo 21-Mar-2007 09:14 

SJuuir-Y Shaar-Z 

(psQ (ps~ 

831.759 -28.161 
··631.759 ~8.1 61 

631.759 -28.161 

631.759 -28,161 

631 ,759 -28.161 
631 ,759 -28.161 

631 .759 -28.181 

631.759 -28.161 
631 .769 -28.161 

631.759 -28.161 

631 .759 -28,161 

831.759 -28.161 

-56.764 0.035 
•58.764 0.035 
-56.78-4 0.035 
-58.764 0.035 
-56.764 0.035 

-56.7&4 0.035 

-66.784 0.035 
-58.764 0.035 
-58.764 0.035 

-56.78-4 0 ,035 

-56.76-4 0 :035 
-56.784 0.035 

-56.76-4 0.035 
-56.76-4 0.035 

-56.78-4 0.035 

-58.784 0.035 
-68.764 0.035 
-!Se.784 0.035 
-56.784 0 ,036 

-58.764 0 .0~ ---56.78-4 0 .036 
-56.764 0 .035 
-56.76-4 0 .035 
-56.784 0.035 

-58.764 O.D35 
-56.764 0.035 

· 60.340 0.035 

-60.340 0.035 
-60.3-40 0.035 

-BQ.340 0 .035 

-60.3•0 0.035 

-eo.340 0.035 

-60.3•0 ci.035 
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- - ··- ·· 

Re] ·----...'Va,1111 -CO#aVI...~ ---Saftwat9 la"ISed IO WnNlr 8009 ~ti 

Job ro111 Crest Pad Bldg 

Cioni 1/1/ashlngton CJosure Hanford 

Beam Stress Cont ... 
Beam UC Section Axial Bentl-Y 

(psQ IP•~ ·-···---- 0.6113 322.985 1.338 ----
0.667 320,729 1.071 

0.750 318.-473 0.803 

0.833 316.216 0.535 

0.917 313.960 0.268 

1.000 311.70• 0.000 
13 0.000 338.n9 3.212 ---- - ---· 

0.083 336.522 2.9-44 
0.167 334.266 2.fiT1 

0.250 332.010 H09 -·---- ··---·•• 0.333 329.754 2.141 

0.417 327,497 1.874 

0.500 3215.241 1.606 

0.583 322.985 1,338 

0.667 320.729 1.071 

0.750 318.473 0.803 
0.833 316.216 0.636 

0.917 313.960 0.268 

1.000 311 .704 0.000 ·-
14 0.000 607,22-4 6.192 

0.083 605.000 5.676 
0.167 602.n1 5.160 

0.250 600.55-4 -4.644 
0.333 698.931 4:128 

0.417 598.108 3.e12 

0.500 593.1!85 3.096 
0.583 591 .862 2.580 

0.667 589.439 2.064 ... 
0.750 567.216 1.548 

-· 0.833 68-4 .992 1.032 -- -
0.917 582.769 0.516 

·~·· 
1.000 580.546 0.000 

15 0.000 607.224 6.192 
0.083 605.000 6.676 

0.167 a02.n1 5.160 ,__ 
0.250 600.554 4.644 

0.333 598.331 4.128 
0.417 598.106 3.812 
0.500 593.885 3.0°98 

0.583 591.&62 2.580 

0 .687 568.439 2.064 .. 
0 .750 687.216 1.548 r-- --·- -- 0 .833 584.992 1.032 

- - · 
0 .917 582.769 o.~1e 

1.000 680.546 0.000 

Bend-Z Combined 

(psQ (psO 
388.742 713.066 

310.994 632.793 

233.245 552.521 

151U97. -472.249 

77.7•8 391.976 
0.000 311.704 

932.981 1.27E 3 

855.233 1.19E 3 

m.484 1.f1E S 

699.736 1.03E 3 
621.987 953.883 ·-
5-4-4.239 873.810 

466.491 793.338 

388.742 713.088 
310.89<4 832.71n 
233.245 . 552.521 

165.487 -472.249 
77.746 391.876 

0.000 311 .704 

1.61E 3 2.22E 3 

1.47E 3 2 .oeE 3 .. 
1.34E 3 ·1.95E 3 -
1.21E 3 1.81E 3 

1,07E 3 1.67E 3 ·-937.!598 1.54E 3 

803.653 1.4E 3 
669.711· 1.26E 3 
535.769 1.13E 3 
401 .827 · 990.590 
287.885 853.909 

133.942 717.228 

0 .000 580.5-46 -· 
1.61E 3 2.22E 3 

1.47E 3 2.08E 3 

1.34E 3 1 .95E 3 

1.21E 3 1.81E 3 
1.07E 3 1 .67E 3 
937.596 1.!14E 3 
803.653 1.4E 3 

669.711 1.26E 3 
535.769 1.13E 3 
-401.827 9Q0.6QO 

287.885 8!53.909 
133.942 717.228 

0.000 680.548 

Jobl'(o 

2186-351 

Par. 

Rtf 

I Sneet No 
92 rev 

WCH-195 
Rev.a 

By MHF D11"20-feb--07 ChdVWV 

Ai. Ctas1 Pad Bldg AW.std .10otl/1'1me 21 -Mar-2007 09:14 

Shear-Y Shear.Z 
(psi) (psi) 

-60.340 0.035 

-80.340 0.036 

-80.340 0.035 

-60.340 0.035 
-60.340 0.035 

-60.340 0.035 

-ro.340 0.035 
-60.340 0.035 
-60.340 0.035 

-60.340 0.035 
-80.340 0.035 ·---60.340 0.035 
-150.340 0.035 

-60.340 0.035 

-60.340 ·o:oss 
-60.340 0.035 
-60,340 0.035 
-60.340 0.035 
-60.340 0.035 

-103.952 0.068 

-103.952 0.068 
-103.952 0.068 
-103.952 0.068 

-103.852 0.068 

-103.952 0.068 
-103.952 o.oes 
-103.952 0.088 

-103.952 0.008 

-103.952 o.oea ·--103.9112 0.0lla 
-103.952 0.068 
-103.952 o.oea 
·103.952 0.068 
•103.952-_ 0.068 

-103.952 0.068 
-103.952 0.068 

-103.952 0.068 
-103.952 0.068 

-103.952 0.068 

-103.952 0.068 -·--
-103.962 0.068 

-103.9!!2 0.068 
-103.852 0.068 
-103.852 0.068 

-103.852 0.068 
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~ ~n• -co,,.~ 

--=-™ 
Soflwontll<•11>1ed loWer,er- Cons-ls 

'"" na. Crest Pad Bldg 

Cllonl Washington Closure Hanford 

Beam Stress Cont ... 
Beam LJC Section Axial Benc-Y 

(psi) (psQ 

16 0.000 1118.454 -1.92E 3 
0.083 816.331 -1.75E 3 . 

0.187 814.209 -1.SE 3 ---- ·-~-- ~-
0.250 812.086 -1.44E 3 -----· -·--- 0.333 809.964 -1 .28E 3 
0,417 807.841 -1.12E 3 
0.500 805.719 -958.254 

0.583 803.596 -798,545 
-

0.867 801 .47,6 •638.836 

0.750 799.351 -479.127 

0.833 797.229 -319.418 

0.917 795.106 ·158.709 
1.000 792.964 0.000 

17 0.000 620.479 ·2.5eE 3 ---
0.083 818.358 -2.35E 3 ------- - ··- ·--I,-· 
0.167 616.23-4 -2.131: 3 ---
0.250 614.111 -1.112E 3 ---- ----
0.333 611.lla9 -1.71E 3 - · 0.417 609.866 -1.49E 3 .. 
0.500 607.7-44 -1.28E 3 ------- - ··- - - -
0.583 605.621 -1 .07E 3 

f----···-- - - -- -· 
0.857 603.499 -853.462 -·- --- - - · .. ··- --· 0.750 601.376 -6-40.096 ,__ __ ..... -
0.833 599.254 -426.7J1 -· 0.917 597.131 ... 213.3~ 
1.000.- 595.009 0.000 

34 . 1· 0.000 679.708 -51.549 

0.083 677.585 --47.253 ----· -- 0.187 675.463 -42.957 

0.250 673.340 -31t661 

0.333 671 .218 -34.366 
0.417 669.085 -30.070 

0.600 668.873 -26.774 

0.583 664.850 -21.479 --- -0.667 1!62.728 -17.183 
0.750 680.605 -12.887 
0.833 658.483 -a.591 

0.917 586.360 --4.296 
--··-· --·-- 1.000 654.238 0.000 -·- --·---2 0.000 no.22e --4.557 

0.083 770.228 -4.1n 

0.167 no.228 -3.798 

0.250 no.226 -3.418 

0.333 770.226 -3.038 

0.417 TT0.226 -2.658 

Bend-Z 

(psi) 

-5.7BE 3 

-5.28E 3 
-4.8E 3 

-4.32E 3 
-3.84E 3 

-3.36E 3 
-2.88E 3 

•2.4E 3 
•1 .92E 3 
-1 .44E 3 
.-980.084 

-480.042 
· 0.000 

-8.89E 3 
-8.15E 3 
•7.41E 3 
-6.67E 3 

-5.93E 3 

~ .19E 3 
-4.-45E 3 

-3.7E 3 
-2.96E l 
-2,22E 3 

-1.48E 3 

-740,883 
0.000 

-3.0SE 3 

-2.79E 3 

-2.54E 3 
-2.28E 3 
•2.03E 3 
-1.7&1: 3 
-1 .52E 3 

-1 .271: 3 
·1.02E 3 

-781.356 

-507,571 

-253.785 

0.000 
-3.23E 3 

-2.97E 3 
-2.7E 3 

•2.43E 3 
-2.16E 3 

-1.89E 3 

Combined 

(psi) 

8.5E 3 

7.85E 3 
7.21E 3 
6.67E 3 

6.93E 3 

5.29E 3 
4.64E 3 

4E 3 
3.36E 3 

2.72E 3 
2.08E 3 

1.43E 3 
792.884 
12.1E 3 

11.1E 3 

10.2E 3 

----· Job ,'lo 

2186-3S1 

Pa~ 

Roi 

r Shoot~ 
93 I Rev 

WCH-195 
Rev.a 

By MHF 0at920-Feb-07 CNl~WJ 

no Cresl Pad Bldg AW.std loateJTTmo 21-Mar-2007 09:14 

Shear-Y Shear-Z 

(psO (psi) 

372.560 -21.079 

372.560 ·21 .079 

372.560 -21 .079 

372.560 -21,079 

. 372.660 -21.079 

372.560 -21 .079 

372560 -21 .079 

372.560 -21 .079 
372.560 -21 .079 

372.560 -21 .079 

372.560 -21 .079 

372.560 -21.079 ·-372.1150 -21 .079 

574.998 -28.160 
574.998 -28.160 

674.998 -28.160 .. 
9.2E 3 57-4.998 -28.160 -·- --8.25E 3 67-4.988 -28.160 

7 .29E 3 '574.998 -28.160 

B.33E 3 574.898 -28.160 

5.38E 3 574.996 -28.160 --4.-42E 3 574.998 -28.160 . 
3.o46E 3 57-4.996 -28.160 

2 .51E 3 574.998 -28.160 
1,55E 3 57-4.998 -28,160 
595.009 574.998 -28.160 
3.7BE 3 196.962 -0.567 

3.52E 3 196.Q62 -0.567 ,_. __ 
3.26E 3 196.962 -0.567 

3E 3 196.1162 -0.567 
2.7"4E 3 19!!.9152 -0.567 
2.48E 3 196.962 -0.567 

2.22E 3 196.962 -0.567 
1.96E 3 196.962 -0.567 

1.7E 3 196.962 -0.567 

1.-43E3 196.962 -O.M7 

1.17E 3 196.962 -0.567 
91-4.«1 196.962 -0.587 

85-4.238 196.962 -0.587 
4.D1E 3 209.195 -0.050 

3.74E 3 209.195 -0.050 

·3.47E 3 209.195' -0.050 
3.2E 3 209.195 -0.050 

2.93E 3 209.195 -0.050 

2.66E 3 209.195 •0.050 
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-=-Sotwa-e lOMSld IO Wea.vat R004 Consa.Jr.anta 

Job nlo Crest Pad Bldg 

o;ani Wa•hlngton Closure Hanford 

Beam Stress Cont. .. 
Beam UC Section Axial Bend-Y 

(J>s0 (psO 1----- ... -
0.500 770.22B -2.279 

0.583 no.226 -1 .899 
0.687 770.228 -1 .519 

i------~--··- -·--- .... 
0.750 770.226 •1 .139 
0.833 770.226 .Q.760 

0.917 770.226 -0.380 

1.000 770.226 -0.000 

3 C 0.000 29.042 3.092 

0.083 29.042 2.834 
0.167 29.042 2.576 
0.250 29.042 2.319 

0.333 29 .042 2.001 1--- ---· 
0.417 29.042 1.803 _.__,_ t-----·· -·-
0.500 29.042 1.546 - --
0 .583 29.042 1.288 
0.667 29.042 1.031 

0.750 29.042 o.n3 -- - ---0.833 29 .042 0.515 

- --~917 _ 29.042 0.258 

1.000 29.042 0.000 

4 0.000 29.042 3.092 

0.083 29.042 2.834 

0.W7 29.042 2.576 
0250 29.042 2 .319 

0.333 29.042 2.061 
0.417 29.042 1.803 

0.500 29:042 1.546 
0 .583 29.042 1.288 -----
0.667 29.042 1.031 - 0.760 :zg,042 0.773 

0.833 29.042 0.515 ----· --·-· D.ll17 2Q.042 0.258 
1.000 29.042 Q.000 ·----· 5 0.000 287.576 -2.84E 3 
0.083 287.576 -2..68E 3 

0 .167 287.575 -HSE 3 
0.250 287.578 -2.2E 3 

0.333 287.576 ·-1.96E 3 --· 0.417 287.576 -1.71E 3 i.._ , _ _ _ 

0.500 287.576 -1.47E 3 ----- ·-· 
0.583 267.576 -1.22E 3 --·· 
0.667 287.576 -979.-415 
0 .750 - '-'• 

287.!576 -734.561 

0 .833 267.576 -489.708 ·---0.917 287.578 -244.854 ---~ 

Bend-Z Combined 
(psi) (psi) 

-1 .82£ 3 2.39E 3 

-1.35E 3 2.12E 3 

•1 .0SE 3 1.85E 3 

-808.15-40 1.58E 3 

-539.093 1.31E 3 

•2!19.5-47 1.0E 3 -
-0.000 770.226 

0.132 32.265 

• 0.121 31.9!17 

0.110 31.728 
0.099 31 .460 

0.088 31 .191 

0 .077 30.922 

0.068 30.654 
0.055 30.385 
0.044 30.116 

0 .033 29.848 
0.022 29.579 

0.011 29.311 

0.000 29.042 
0.132 32.285 

0.121 31.007 

0.110 31:728 
0.099 31 .460 

0.068 31.191 

0.077 30.922 

0.056 30.654 

0.055 30.385 

0.044 30.116 
0.033 29.IWB 

0.022 29.578 
0.011 29.311 

0.000 29.042 

-4.16E 3 7.39E 3 
•3.81E 3 8.79E 3 

-3.47E 3 6.2E 3 

·3.12E 3 5.81E 3 

-2.77E 3 5.02E 3 

-2.43E 3 4.43E 3 

-2.0BE 3 3.84E 3 

-1 .~E 3 3.25E 3 

•1.39E 3 2.65E 3 

-1,04E 3 2.06E 3 

-693.355 1.47E 3 

-346.677 879.107 

Jot.No I ShedNo 
2186-351 94 

Pa~ 

RBI 

,-
-··-

WCH-195 
Rev. O 

-

·---
"Y MHF c.,r.!~ Feb-07 Ch<IWW 

Flt Crest Pad Bldg AW.9ld j0atorrnie 21-Mar-2007 09:14 

Sl!ear-Y Sllear:Z 
(J>si) (psQ 

209.195 •0.050 
209.195 -0.050 
209.195 -0.050 

209.195 -0.050 

209.195 -0.050 . 
209.195 -0.050 

209.195 -0.050 
-0.009 0.03-4 

-0.009 0.03-4 
-0.0IJ9 0.034 

-0.009 0.034 
.o.009 0 .034 

·0.009 0.0:W 

-0.009 0 .034 
-0.009 0 .034 
-0.009 0 .034 

-0.009 0.034 
-0.009 0.034 

-0.009 0.034 

-0.009 0.034 
-0.009 0.034 
•0.009 0 .034 
-0.009 0 .034 
•0.009 0.034 ·-·-
-0.009 0.034 --·0.009 0.034 

-0.009 0.034 

-0.009 0 .004 
.Q.009 0.034 
-0.009 0.034 

-0.009 0.034 
-0.008 0.034 
-0.009 0.03-4 

268.056 -32.316 
269.055 · 32.318 
269.055 -32.316 
269.055 •32.31B 
269.055 ·32.316 
269.055 -32.316 

269.055 -32.316 .. :..___ 

269.055 -32.318 

269.055 -32.318 ·-
269.055 .;;32.316 

269.055 -32.318 

268.055 •32.316 
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Soft#are lamed la Wewtr Booe O>nNlant3 -

Job TIie Crest Pad Bldg 

Cid Washington Closure Hanford 

B.eam Stress Cont ... 
Saam UC Section Axial Bend-Y 

{psi) (psi) --------1.000 287.676 -0.000 

6 0.000 1.47E 3 -226E 3 

0.083 1.47E 3 •2.07E 3 

0.167 f.47E 3 •1 .88E 3 ·-
0.250 1.47E 3 . •1.59E 3 

-· 0.333' . 1.48E 3 -1..51E 3 

0.417 1.46E 3 -1.32E 3 -·. 
0.500 1.46E 3 -1 .13E 3 

0.583 1.4.6E 3 -941 .104 

0.667 1.46E 3 -752.883 

0.750 1.45E 3 -50-4.883 ~--- · ·-
0.833 1.45E 3 -376.442 .. 
0.917 USE 3 -188.221 

1.000 1.45E 3 -0.000 

7 0.000 1.45E 3 -56.106 

0.063 1.46E 3 ""51 .430 

0.167 1.45E 3 -48.755 

0250 1.44E 3 -42.079 

0.333 1.44E 3 -31.<404 

0.417 1.«E 3 -32.728 

0.500 1.44E 3 -28.053 

0.583 1.44E 3 -23.:rn 
0.667 1.43E 3 -18.702 ---
0.750 1.43E 3 -14.028 -
0.833 1.43E 3 -9.351 

'--· 
0.817 1.43£ 3 -4.875 ------ 1.000 1.42E ·3 0.000 -

8 0 .000 967.283 -2.99E 3 ... 
0.083 965.181 -2.74E 3 
0.167 963.038 -2.49E 3 
0.250 960.918 ·2.24E 3 

- ··- - · 
0.333 958.793 -1.99E 3 

0.417 956.671 ·1 .7-4E S 

0.500 954.548 -1 .49E 3 -
0.583 952.426 -1.25E 3 

- · 0.687 950.303 -996.598 -· 0.750 948.181 -7-47.448 
0.833 946.058 -498.299 
0.917 943.838 -249.150 .. 
1.000 941 .813 -0.000 

8 0.000 291.845 -3E 3 
0.083 291 .846 -2.75E 3 -
0.167 291.846 -2.5E 3 

0.250 291.646 -225E 3 

0.333 · 291.846 -2E 3 

---

Bend-Z Combined 
, __ (psi) (psi) 

0.000 287.576 

-8.59E 3 . 12.3E 3 .. 
-7.BBE 3 11.4E 3 
-7.161:. 3 10.5E 3 
-6.44E 3 9.SE 3 
-5-73E 3 B.7E 3 

-5.01E 3 7.7'lE 3 

-4.3E 3 6.89E 3 

-3.58E 3 S.9BE 3 
-2.86E 3 5.07E 3 

·2.15E 3 4 .17'E 3 

-1.43E 3 3.26'E 3 

-715.963 2.35E 3 

0.000 1.45E 3 
-6.281:-3 7,79E 3 

-s. 7eE 3 7.26E 3 

-5.23E 3 6.73E 3 
-4.71 E 3 e.2e 3 

-4.19E 3 5.67E 3 

--3.68E 3 6.14E 3 

--3.14E 3 -4.61E 3 

-2.62E 3 4.08E 3 

-2.09E 3 3.54E 3 
-1.57E 3 3.01E 3 
-1.05E 3 2.48E a 
-523.332 1.95£ 3 

0.000 1.42E 3 
-7.21E 3 11.2E 3 

-6,61E 3 10.3E 3 

-6E 3 9A6E 3 
-5.4€ 3 8.61E 3 

-4.8E 3 7.76E 3 
-4 .2E 3 6.9E 3 
-3.6E 3 6.05E 3 

..:ie :i 5.2E 3 

-2.4E 3 •.35E 3 
-1 .8E 3 3.SE 3 

-1.2E 3 2.65E 3 
-eoo.463 1.79E 3 

0.000 941.813 

~ .61E 3 9.9E 3 

-6.06E 3 9.1E 3 

-5.51E 3 8 .3E 3 

-4.96E 3 7.5E 3 
-4.41E 3 8.7E 3 

Job Na 

2186-351 
~---

Pa1 

Rd 

I ShaM ~0 95 IR .. 

WCH-195 
Rev. 0 

e; MHF oa,"20-Feb--07 C1!"WN 

Filo Crest Pad Bldg AW.std j0 •U11Tma 21-Mar-2007 09:14 

Shear-Y Shaar-Z 
(psi) (psi) 

269.055 -32.316 

655.650 -24.842 
656.650 -24.842 
555.650 -24.842 
555.650 -24.642 
555.650 -24.642 

. 555.650 -24 .642 ---
555.650 -2-4.842 

555.650 -24.642 

555.850 -24.642 

555.650 -24.642 

655.850 -24.842 

1155.650 -24.842 .. 
555.650 -24.642 
406.157 -0.617 ··-406.157 --0.617 

406.157 -0.617 

406.157 -0.617 ·-·--
406.157 --0.617 ·---406.157 --0.617 ----
<406.157 -0.617 ----
406.157 -0.617 

406.157 --0.617 ·-406.157 --0.617 

406.157 -0.B17 
406.157 -0.617 
406.157 -0.617 

•66.018 -32.883 

466.018 -32,883 

466.018 · -32.883 

466.018 -32.sa:3 
-466.018 -32.883 

466.018 -32.883 -----
466.018 -32.883 

466.018 -32.883 

466.018 -32.683 

468.018 -32.883 

466.018 -32.863 ·-466.018 -32.883 
466.018 -32883 

427.383 -33.01.7 

427.383 -33.017 

427.383 -33.017 

· 427,383 -33.017 

427.383 -33.017 
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Rel~~ . --=-== 
Softwanl lica,&ed 10 WtRrN a00o Cenau!..,. 

Joo lit• Crest Pad Bldg 

Cllollll washlngton Closure Hanford 

Beam Stress Cont ... 
Beam UC Section Axial Bend·Y Bend..Z Combined 

(psi) (psi) (psi) (ps0 

0.417 291.846 -1.75E 3 -3.85E 3 5.9E 3 

0.500 291 .846 •1.5E 3 ·3.3E 3 5.1E 3 
O.!i83 281 .8•6 -1 .25E 3 -2.75E 3 •.3E 3 
0.857 291 .846 , ·1E 3 •2.2E 3 3.5E 3 --·--· -
0.750 291 .841l -750.•93 -1.66E 3 2.69E 3 -·------ ····-
0.833 291 .846 -500.329 -1.1E 3 1.89E 3 

0.917 291 .846 -250.164 · -550.682 1.09E 3 -
1.000 291 .846 -0.000 0.000 291 .846 --·-- ·--- -- .. 

10 0.000 700.037 --49.3&4 -3.05!; 3 3.79E 3 

0.083 697.914 -45.269 •2.79E 3 3.53E 3 

0.167 695.782 -41 .15<4 -2.54E 3 3.27E 3 
0.250 693.669 -37.038 -2.2BE 3 3.01E 3 

0-333 691 .547 -32.923 -2.03E 3 2 .75E 3 

0.417 669.424 -28.808 -1.78E 3 2 .49E 3 
0.600 887.302 -2"-692 -1.52E 3 2.23c 3 --···- · 
0.583 685.179 -20.677 -1 .27E 3 1.97E 3 

0.667 683.057 -16.461 -1.02E 3 1.71E 3 
0.750 680.834 -12.346 -761 .333 1.<451=-3 ---·· 
0.833 678.812 -a.231 -507.555 1.19E 3 
0.917 "676.688 -4.115 -253.778 93-4.682 

1.000 674.567 0.000 0.000 674.567 

11 0.000 700.037 -49.36• -3.05E 3 3.79E 3 --·- · 
0.083 697.914 -45.2ti9 -2.79E 3 3.63E 3 ~---- -
0.167 695.792 -41 .154 -2.54E 3 3.27E 3 ..----- -
0.250 693.669 -37.038 -2.28E 3 3.01E 3 ·-·-
0 .333 691.547 

,-. 
2.75E 3 -32.923 . -2.03E 3 

0.417 689.424 ·. ~28.808 -t .78E 3 2.49E 3 

OliOO 687.302 -24.692 -1 .52E 3 2.23E 3 -·-· 0.583 665.179 -20.m -1.27E 3 1.97E 3 --·---0.887 883.057 -16.-461 -1.02!, 3 1.71= 3 

0.750 680.93-4 -12.348 -781 .333 1.45E 3 

0.833 678.8_12 ~ .231 -507.566 1.19E 3 
0.917 676.6811 -4 ,1 16 -263.TTB 934.562 -
1.000 674.567 0.000 0.000 674.567 

12 0.000 742.858 -52.632 -3.24E 3 4.03E 3 

0.083 7•0.602 -48.246 -2.97E 3 3.76E 3 

0.167 738.346 -43.860 -2.7E 3 3.46E 3 

0.250 736.090 -39.474 -2.o43E 3 3.2E 3 

0.333 733.83-4 -35.088 -2.16E 3 2.113E 3 

0.417 731 .577 -30.702 •1 .89E 3 2.65E 3 ·--
0.500 729.321 -26.316 -1.62E 3 2.37E 3 ,__ _____ ,__ 

0.583 n1.oos 
... 

-21 .!130 -'1 .35E .3 2.1E 3 
····- -· 

0.667 n•.809 -17.54• •1 .08E 3 1.82E 3 -· ---- 1.SSE 3 0.750 722.553 -13.158 -.809.2ga ·- ~-··· -
720.296 1.27E 3 0.833 -a.772 -539.532 

,-~ JobNo 

2186-351 -Ref 

96 r-

WCH-195 
Rev. a 

----

8Y MHF °""20- Feb-CT Cn<IWN 

Fie Crest Pad Bldg AW.std 10.to/Tlmo 21-Mar-2007 09: 1• 

Shear•Y Shear..Z 

(psi) (psi) 

427.383 -33.017 

427.383 -33.017 

427.383 -33.017 

427.383 -33.017 

427.363 -33.017 --
427.383 -33.017 

427.383 -33.017 

427.383 -33.017 

186.958 -O.a-43 
196.956 -0.543 

196.956 -0.543 

196.956 -0.643 

196.956 -0.543 

1!16.958 -0.543 
196.956 -0.543 

196.958 -0.643 

196.958 -0.543 

196.956 -0.543 

186.966 -0.543 

196.956 -0.543 

196.956 -0.643 

100.966 ·0.643 
196.956 -0.543 
196.!156 -0.543 
196.956 --0.543 
~96.958 -0.643 
196.956 -0.543 

196.956 -0.543 
198.958 -0.543 
196.956 -0.543 

196.966 -0.543 

196.956 -0.&43 

196.966 -0.543 
196.956 -0.543 
209.366 -0.67!1 
209:365 -0.579 

· 209.365 -0.579 
209.385 -0.579 
209.365 -0.579 

209.365 -0.579 

209.365 -0.579 

209.365 -0.579 
209.365 -0.579 

209.365 -0.579 

209.365 -0.579 

l'M<Tl~ 2:!/03Q.~ 7 1!l21 STAAD .Pro for Windows Release 2006 

Design Analysis Variance Report ERDF Cells 7-10 
October 2007 

Page 28B of 345 

H-107 

l 
i 
I 

i 
i-

i 
I 

I 
~ 



~ -w:,,A .... , _ _ 

oo-~~ 
--:6.::..-· 

Softw119 fansod IDWiNffl:<Bom C<>nsullants ·-----)OtlTia• Gresl Pad Bldg 

--------
Cli<nl washington Cl0$ure Hanford 

Beam Stress Cont ... .. 
Beam UC Section Axle! Bend-Y Bend-Z 

(psQ (psQ (psi) 

O.!l17 718.040 -4.388 -289.788 

1.000 715.784 0.000 0.000 

13 0.000 . 742.858 -52.632 -324E 3 

0.083 740.!!02 -48.248 -2.97E 3 

--··-~ 0.167 738.346 -43.860 -2.7E 3 --- -· 0.250 736.090 -39.474 -2.43E 3 

0.333 733.834 -35.088 -2.15E S 

0.-417 731 .677 -30.702 -1.89E 3 

0.500 729.321 -26.318 -1 .82E 3 ---- ----- -
0.583 727.065 -21 .930 -1.35E 3 

o.eo.1 n•.809 -17.~ •1.081: 3 

0.750 722.553 ·13.158 -809.288 

0.833 720.298 -8.772 ..SJ!l.532 

0.917 718.0-40 -4.386 ·.258.766 
1.000 715.784 0.000 0.000 - -

14 0.000 1.3E 3 •55.787 -5.82!; 3 

0.083 1.3E 3 -51 .138 -5.15E 3 

0.167 1.3E 3 -46.489 -4.68E 3 
--· 0.250 1.3E 3 --41 .840 · -4.21E 3 --·---- ... 

0.333 1.3E 3 -37.191 -3.74E 3 

0.417 1.211E 3 -32.542 -3.28E 3 

0.500 1.29E 3 -27.893 •2.81E 3 ·- ··----
0.583 1.29E 3 -23.2« -2.34E 3 --- -·· 
0.867 1.29E 3 -18.596 -1.87E 3 

>---· 
0.750 1.28E 3 -13.947 -1 .4E 3 
0.833 1.28E 3 . g_~ -~5.938 

· - 1--- - .. 
0.917 1.28E 3 -4.049 -407;959 

1.000 1.28E 3 0.000 0.000 
15 0.000 1.3E 3 -54.787 -e.62E 3 ... 

0.083 1.3E 3 -51 .138 -5.15E 3 
0 .1117 1.3E 3 -46.489 -4.68E 3 

0 .250 1.3E 3 -41 .8-40 •4.21E 3 

0.333 1,3E 3 -37_1g1 -3.74E 3 --· 0.417 1.29E 3 -32.542 •3.28E 3 .....__,_ 
O.&JO 1.29E 3 -27.893 ·2.81E 3 

0.683 1.29E 3 -23.244 -2 .ME 3 

0 .667 1.29E 3 -18.!96 -1.87E 3 .__ 
·o.1so 1.'28E 3 ·13.947 -HE 3 

1---•-· 
0.833 1.28E 3 -9.298 -935.938 

t---•-1-"' 
0.917 1.28E 3 -4.649 -467.969 ----· 1.000 1.28E 3 0.000 0.000 

16 0.000 1.48E 3 -2.31E 3 -10,4E 3 . 
0.083 1,47E 3 •2.11E 3 ·9.ME 3 

0.187 1.47E 3 -1.92E 3 -8.89E 3 -- ,_, ___ ,__ 
0.250 1.47E 3 -1 .73E 3 -7.82E 3 

-

Combined 
(psi) 

Q02.192 

715.784 

4.03E 3 
3.78E 3 
3.48E 3 

3.2E 3 

2.93E 3 
2.65E 3 
2.37E 3 
2.1E 3 

1.82E 3 

1.55E 3 

1.27E 3 
992.182 

716,784 

8.98E 3 

6.5E 3 

6.03E 3 

5.55E 3 
5.06E 3 

4.6E 3 
4.13E 3 

3.65E 3 
3.18E 3 

2.7E 3 
2.23E 3 

1.75E .. 3 
1.28E 3 

6.GSE 3 
8.5E3 

6.03E 3 

5.551: 3 

s.oae 3 

4.6E3 
4.13E 3 

3.85E3 
3.18E 3 
2.7E 3 

2.23E 3 

1.7llE 3 

1.28E 3 

14.2E 3 
13.1E 3 

12.1E 3 
11E 3 

Job No 

2186-351 
- ·· -
Pall 

RII 

I Sheol No 
97 r .. 

WCH-195 
Rev.O 

----

--- --
8Y M_!iF 0 '"'20-Feb-Q7 ChdWM 

Filo Gresl Pad Bldg AW.std !Oata/T"ome 21-Mar-2007 09:14 

Shear-Y Shear-Z 

(psi) (psi) 

209.385 -0.579 

209.365 -0.579 
20Q.365 -0.579 

208.365 -0.579 

209.365 -0.579 

209.365 -0.579 

209.365 -0.579 
209.365 -0.579 

209.365 -0.579 

209.365 -0.579 

208.385 -0.579 

209.365 ·0.579 
209.365 -0.579 

209.36e -0.579 -
209.366 -0.679 
383.190 -0.014 

363.190 -0.614 

363,190 -0.614 -·-
363.190 •D.614 

363.190 . · 0.614 
-·-

363.190 .• -0.614 
363.190 -0.614 

363.180 -0.614 

363.190 -0.614 ·--··-
363.190 -0.614 
363.190 -0.614 

363.190 -0.014 

363.100 -0,614 

363.190 --0 .614 

363.190 -0.814 
383.190 ·0.!114 

363.190 -0.614 
363.190 -0.614 

363.190 -0.614 

363.190 -0.614 

383.190 -0.614 

363.190 ·0,614 

363.190 ·0.814 

363.190 --0 .614 

363.190 -0.614 

363.190 ·0.614 

874.395 -25.367 -·-674.~ -25.367 

874.395 -25.367 

874.395 -25,367 

-
l'rirt Twnoll)at,o: 21/03f.!007 l<>.21 STMD Pro for 'Mndows Release 2006 PfWRu, G7rl.11~ 
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~-=· ..... ~-
--:=..™ 

SoftwnJ- IDW .. verBooo ecn..,111n1o 

J:,11 mt• Crest Pad Bldg 

~-
~ Washington Closure Henfor\l 

Beam Stress Cont ... 
Bearn UC Section Axial 

.. .JEL 
0.333 1.47E 3 

0.417 1.47E 3 

o.roo 1.48E 3 

0.583 1.46E 3 

0.667 1.46E 3 

0.750 UBE 3 

0.833 1.46E 3 

0 .917 . 1.45E 3 

1.000 1.45E 3 ----
17 0.000 971 .654 

0.083 969.431 

0.167 1167.309 

0.250 965.186 
'---

... ~ 963.063 
1--·--·-- - ·- ··- · 0.417 080,Q41 ~---·- -·---~ --·· 

0.500 958.818 ____ , .... 
r----

0.583 956,696 --·---· -- ·-- ·- ·· 
0.867 954.574 ·----·--
0.750 952.451 -- --·--
0 .833 950.328 ·-- --
0.917 946.208 ·--- - -····- ----- . 
1.000 !146.083 

36 1 0.000 469.360 

0.083 487.238 

0.1B7 465.115 

0.250 462.993 

0.333 460.870 

0 .417 458.748 -- - · 0.500 ~.62!1 
·-·- -·- - 4$4.503 0.683 

0.667 45:z;3eo 

0.760 450.258 - ·--- ------·-
0.633 448.136 

0.917 448.013 

1.000 443.8110 

;2 -0.000 551.006 

0.083 561 .006 ' 

0.1117 ss1 .ooe · 

0.250 551 .006 

0.333 56_1.006 

0.417 551 .006 -----~ --· 
0,500 551.006 

0.563 5151.006 --- ---
0.667 551 .006 

0.760 661.006 --·-

... 

------

---· Bend-Y Bend..Z Combined 

(psi) (psi) (psi) ---1 .54E 3 -6.95E 3 ll.96E 3 

-1.3SE 3 -6.0BE 3 8.89E 3 

·1.1SS 3 -5.21E 3 7.83E 3 

..ga1 .019 -4.34E 3 8.77E 3 

-76aB15 -3.48E 3 5.7E 3 
-578,!511 -2.61E 3 4.64E 3 
-364.408 -1.74E 3 .3.58E ·3 

-192.204 -868.957 2.51E 3 
-0.000 0.000 U5E 3 

-3.0!iE 3 -9.6SE 3 13.7E 3 

-2.8E 3 •8.85E 3 12.6E 3 
-2.54E 3 -S.04E 3 11 .8E 3 

-2.29E 3 •7.24E 3 10.5E 3 

-2.04E 3 -0.44£ 3 9.43E 3 

•1.78E 3 -5.63E 3 8.37E 3 

-1 .536 3 -4.83E 3 7.31E 3 

-1.27E 3 -4.02E 3 8.25E 3 

-1 .02E 3 -3 .22E 3 5.19E 3 

-763.380 •2.41E 3 4.13E 3 
-508.920 -1.61E 3 3.07E 3 

•254.-160 ·80U87 2.01E 3 
-0.000 0.000 9'16.083 

107.548 U2E3 2E 3 
98.585 1.3E 3 1.87E 3 

89.823 1.18E 3 1.74E 3 
80.651 1.oeE 3 1,61E 3 
71.898 946.254 1.48E 3 

82.736 827.973 i .35E 3 
S3.774 709.691 1.22E 3 
44.811 591.409 1.09E 3 

35.&49 473,127 001 .357 

28.887 354.845 831.990 

1H25 238.564 702.623 

8.962 118.282 573.257 

•0.000 0.000 443.890 

•17.690 1.47E 3 2.04E 3 

·16.218 1.35E 3 1.92E 3 

-14.7•2 1.23E 3 1,79E 3 

-13.268 1.11E 3 1.67E 3 
-11.794 982.677 UiSE 3 
-10.319 8e9.843 1.42E 3 

-8.845. 737.008 1.3E 3 
-7.371 614.173 1;11E 3 

-5.897 491 ,339 1.0SE 3 
-4.423 368.504 923.932 

I Sh .. t No Jol>Na 

2186--351 

Pat ~ 

Rel 

98 
,R~ 

.. 

WCH-195 
Rev.O 

--·-

ey MHF 0 ""20-F el>-07 ClldWM 

Filo Crest Pad Bldg AW.std 

Shear-Y Shear-z 
(psi) (psi) 

874.395 -25.367 

674.395 -25.367 

674.395 -25.367 

674.395 -25,367 

674.395 -25.387 

674.395 -25.367 

674.396 -25.367 

674.395 -25.367 

874.395 -25.:367 

624.345 -33.584 

8:14.345 -33,584 

824.3"5 -33.584 

824.345 -33.584 

624.345 -33.5~ 
624..345 -33.1184 

624.345 -33 ,584 
624.345 -33.684 
624.345 -33.1584 

624.345 . -33.584 

824.345 •33.584 

624.345 -33.584 

624.345 -33.584 

-91.798 1.183 

-!H .798 1.183 ·--91.798 1.183 

-91.798 1.183 

·91.7,98 1.183 

-91.798 1.183 

-91.~ 1.183 .. 
-91 .796 1.1113 

·-111.796 1.163 

-91 .798 1.183 

-91.798 1.183 

-91.798 1.183 

-91.798 1.183 ·--915.332 -0.195 

-95.332 -;0.195 

-95.332 --0. 195 
-95.332 -0.195 

-95.332 -0.195 ·----96.332 -0.195 
-95.332 -0.195 

-115.332 -0.195 
-95.332 -0.195 

-95.332 --0.195 

jo.1o1rm1 21-Mar-2007 09:14 

-
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Re} ----co-=~ ====--S<l!IW""' ICGMe<I IO- B<lOf C.N utlanlS 

Job l111• Crest Ped Bld9 

dloto Washington Closure H.wiford 

Beam Stress Cont ... 
Beam UC Section Aida! B• nd-Y 

(psi) (psi) .. 
0.833 !151 .006 -2.948 

0 .9-17 551.006 -1.•74 
1.000 551.006 0.000 -··-.. ···· 0.000 -0.057 -,.138 3 -~-- -· 0.083 -0.057 -3.793 

0.167 -0.057 -3.4-48 
0.250 •0.057 -3.103 

0.333 -0.057 -2.758 - -
0.417 -0.057 -2.414 ---·--·- -· 0.500 -0.057 -2 .069 

0.583 -0.057 -1.724 

0.667 -0.057 -1.379 

0.750 -0.057 •1.034 
~ .. -

0.833 -0.057 -0.690 ~----- .. 
D.917 -0.057 -0.345 --·- .... _ --· 1.000 -O.O!i7 -0.000 

I--•--·- ··· ~ 
4 0.000 -0.057 -4.138 -----· 0.083 -0.057 -3.793 ----- ..... ... 

0.167 -O.OIS7 -3.4-48 ··--- - - 0.250 -0.057 -3.103 --
0.333 -0.067 -2.758 ---- --- . 
0.417 -0.057 -2.414 --- ---· 
0.500 -0.057 -2.009 

0.583 -0.057 -1.724 

0,667 -0.057 -1 .379 
0.750 -0.057 -1 .034 

0.833 -0.057 -0.690 

0.917 ,0.057 -0.345 

1.000 -0.057 -0.000 --·-
II 0.000 101.230 -2.19E 3 

.... 0.083 -- -
101.230 •2.01E 3 

0 ,167 101.230 -1.82E 3 - 0.250 101.230 ·1 .84E 3 
• 0.333 101.230 -1A6E 3 -- - ·-· 0.417 101.230 -1.28E 3 .. 

0.500 101 .230 -1.09E 3 

0.583 101 .230 -912.346 

0 .667 101.230 .rn.rm 
0 .750 101.230 -547.-108 
0.833 101 .230 ·3&l938 -· 0.917 101.230 ·182.469 

t-- ···-
1.000 101 .230 •0.000 

- ·•-···· 
6 0.000 958.537 •1 .55E 3 -·-- --- 0.083 956.415 -1.42E 3 

0.167 954.292 -1 .29E 3 

---

Bend.Z 

(psi) 

245.669 

122.835 

-0.000 
-1 .339 

-1228 

-1 .116 

-1 .004 

-0.893 
-0.781 

-0.670 

-0.558 

-0.446 

-0.335 
-0.223 
-0.112 

0.000 
-1.339 

-1 .228 
-1.116 
-1.004 

-0.893 
-0.781 

-0.670 

-0.658 
-0.4-46 
-0.335 
-0.223 

-0.11:2 

0.000 

-1.75E 3 

-1 .ae J 
-1 .46E 3 

-1.31E 3 
-1.17E 3 

-1 .02E 3 

-875.095 

•729.246 
-583.387 

-437.548 
,291.898 

-1-45.849 

0.000 
1.21E 3 

1.11E 3 

1.01E 3 

Combined 

(psi) 

799.623 

675.315 

11s1 .ooe 

-o.534 ------5.078 

-4.622 

_--4 .186 

-3.709 

-3.252 

Job No 
1611••· No 2186-351 

Pwt 

·-- -rt,,/ 

99 r .. 

WCH-195 
Rev. 0 

Bl' MHF 0a1oio-Feb-07 Cll<IWN 

..-,- Crest Pad Bldg AW.lid jDotatrmo 21--Mar-2007 09:14 

Shear-Y Shear.Z 

(psi) (psi) ------90.332 -0.195 

-95.332 -0.195 
-BS.332 -0.195 

0.087 -0.048 - · 
0.087 ·0.048 

0.087 -0.048 

0.087 -0.046 

0.087 -0.046 

0.087 -0.046 ----- - ·---2.796 0.087 -0.046 

·2.340 0.087 -0.048 
-1 .883 0.087 -0.046 
-1.427 0.087 -0.046 

-O.U70 0.087 -0.046 
-0.!514 0.087 -0.048 __,. 
-0.057 0.067 -0.046 
-5.534 0.087 -0.048 
-5.078 0.087 -0.048 

-4.622 0.087 -0.046 . 
-4.166 0.087 . -0.046 
-3.709 . 0.087 -0.046 

-3.262 0.087 -0.046 
-2.796 0,087 -0.046 ·--2 .340 0 .087 -0.046 

-1 .883 0.087 -0.048 
-1 ,427 0.067 -0.046 

-0.1170 0.087 -0.048 
-0.514 0.087 -0.0-46 

-0.057 0.087 -0.0-46 
4.04E 3 113.193 -24.083 

3.71E 3 113.193 -24.083 

3.3eE 3 113.193 -24.083 
3.06e 3 113.193 -24.083 

2.73E 3 113.193 -2•.003 ---
2.•E 3 113.193 -24.083 . 

--
2.07E 3 113.193 -24.083 
1.7-4E 3 113.193 -2-4.083 

1.41E 3 113.193 -24.083 
1.09E 3 113.193 -24.083 

757.867 113.193 -24.083 

429.549 113.193 •24.083 

101.230 113.193 -24.083 

3.72E 3 •78.402 •17.025 

3.49E 3 •78.402 •17.025 

3.25E 3 -78.402 -17:025 
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~ ----co .. v .... ~ --s-..1 llclnHd 1o Wtl1Ntt 80Cs c.o,,,..,llaJli, 

-"" llllo Crest Pad Bldg 

Ck/II Washington Closu-e Hanford 

Beam Stress Cont ... 
Beam lJC Section Axial Bend-Y 

(psi} (psQ 

0.250 952.170 -1 .16E 3 - -- · ~--·- - 0.333 950,047 -1.00E 3 ~----·-
0.417 947.925 -002.1168 

0.500 945.802 -n3.971 

0.583 943.880 -644.976 - ---· 0.667 941 .557 ·515.981 

0.750 939.435 -386.988 

0.833 937.312 -257.990 

0,917 835,190 -128.995 -
1,000 933.067 -0.000 - --- ----·-·- -

7 0,000 1,02!:: 3 89.&57 

0.083 1 .02E 3 82.369 
0,167 1.02E 3 74.881 

0.250 1.01E 3 67.393 
0.333 1.01E 3 so.gos 
0.417 1.01E 3 52.417 

0.500 1.01E 3 44.929 

0.583 1.01E 3 37.441 

0.667 1E 3 29.952 

0.750 1E 3 22.484 

0.833 999.141 ~.4.976 
0.917 997.018 7.488 

1.000 994,896 -0.000 
8 0.000 570.591 -2.0BE 3 --- 0.083 668.468 -1 .91E 3 

0.167 566.346 -1 .74E 3 

0.250 584.223 -1 .56E 3 
0.333 582.101 •1 .39E 3 

0.417 559.978 -1.21E 3 
0.500 557.856 -1 .04E 3 --·-- ·-·--·-- 0,583 555.733 -&57.534 
0,667 563.611 -694.027 

0.750 551.488 -620.621 

0,833 649.388 -347.014 ,-. 
0.917 647.243 ·173.507 .. 
1.000 . 545.121 -0.000 

9 0.000 105,914 -2.24E 3 

0.083 105.914 -2.05E 3 
. 0.187 105.914 -1 .86E 3 

0.250 105.il1• -1 .68E 3 

0.333 105.914 •1.49E .3 

0.417 105.914 •1.3E 3 
0.500 105.914 -1.12E 3 

,0.583 105.914 -831.629 

0.667 105.914 -745.303 

Bond-Z Combined 
(psi} (psi) 

-9011.188 3.02E 3 

808.167. 2.79E 3 

707.148 2.56E 3 

608.128 2.33E 3 

505.105 2.00E 3 
404.084 1.86E 3 

303.063 1.83E 3 

2.02.042 1.4E3 

101 .021 1.17E 3 
0.000 933.067 

2.69E 3 4E 3 

2.65E 3 3.75E 3 ---- - · 2.41E 3 3.5E 3 

2.17E 3 3.25E 3 

1.03E 3 3E 3 
1.6llE 3 2.75E 3 .... 
1.45E 3 2.5E ·3 

1.21E3 2.25E 3 

984.4118 2E 3 
723.349 1.75E 3 

462.233 1.5E 3 
241 .117 1.25E 3 

-D.000 994.896 ·-
-330.800 2.08E 3 

-303.241 2.78E 3 

-275.674 2.58E 3 
-248.106 2.37E 3 

-220.539 2.11E 3 

-192.972 1.97E 3 
-165.404 1,78E 3 

-137.837 1.56E 3 
-110.270 1.36E 3 

-82.702 1.161: 3 
-55.135 951.514 

-v .sirr 748,317 

0.000 545.121 

-1.B1E 3 4.16E 3 

-1.68E 3 3.82E 3 

-1.StE 3 3.48E 3 
-1 .38E 3 3,14E 3 

-1 ,21E 3 2.81E 3 

-1.06E 3 2.47E 3 

-907.264 2.13E 3 

-756.053 1.79E 3 

-604,843 1.46E 3 

-)oONo ,~•No 2186:351 

Part 

Ref 

100 

-

I Rev 

WCH-195 
Rev.O 

-·-

--
9y MHF 0"'20-Feb,,07 ClldWt,J 

F,ll Crest Pi>d Bldg AW.std jOntmn• 21 -Mar-2007 09:14 

Sh•ar-Y Shear-Z 

(ps~ (p,il) 

-78.402 -17.025 

-78.402 -17.025 

-78.402 -17.025 

-78.402 -17.025 

-1a402 -17.025 

-1a402 -17.025 

-78.402 -17.025 

-78.402 -17.025 

-76.402 -17.025 

-78.402 -17.025 

-187.130 0 .988 
-187.130 0.988 

-187.130 - 0.988 

-187.130 0.988 
-187.130 0.088 
-187.130 0.988 

-187.130 · 0 .988 

-187.130 0 .988 

-187.130 0 .988 

-187.130 0.988 
-187.130 0.988 

-187.130 0.988 
-187.130 0.988 

21.395 -22.900 
21 .395 -22.900 
21 .395 -22.900 
21 .395 -22.900 

21 .395 -22.900 

21 .395 -22.900 
21.39S -22.900 

21 .395 -22.000 

21 .395 -22.900 -
21.395 -22.900 
21 .395 -22.900 
21.395 -22..800 
21.395 ·22.900 

117.354 -24,S82 · 

117.354 -24.592 
117.354 -24,592 

117.354 -24.582 --117.354 -24.592 

117.3~ -24.592 

117.354 -24.592 

117.354 -24.592 . 

117.354 -24.592 
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······---· 

~ ·-=" CO....W&.trAJIITa 

. _-:-
Sottnr• lcensad kt I/YU~ BDOS C,:)n:,utant, -

J,o TIiie Crest Pad Bldg 

---·-.Job HO 

2186-351 
----·-Part 

Rel 

1-HO 101 

WCH-195 
Rev. 0 

,R~~ ~~ 

. By MHF °"'"20-Feb-07 Chdw,v 

Clitnt Washngton Closure Hanford Filo Crest Pad Bldg AW.std 

Beam Stress Cont... 
" Beam UC Sedlon Axial Bend-Y Bend-Z Combined Shear-Y Shear-Z 

(psi) (psO (psi) (psi) (psi) (psij -· 0.750 105.914 -558.977 -453.832 1.12E 3 117.354 -24.592 

0.833 105.914 -3n.652 -302.<121 780.987 117.354 -24.592 - ·- ·- · -·- 0.917 105.914 -188,326 -151 .211 443.451 117.354 -24.592 , - 1.000 105.914 -0.000 0.000 105.914 117.354 -24.592 
10 0.000 469.320 104.651 1.•2E 3 1.99E 3 -91 .738 1.151 

0.083 467.188 85.930 1.31: 3 1.S6E 3 -91.738 1.151 
0.187 -466.075 87.209 1.18E 3 1.73E 3 -91.738 1.151 

0.250 462.952 78.488 1.06E 3 . 1,61E 3 -91 .738 1.151 --
0.333 460.830 69.767 9•5.629 1.48E 3 -91.738 1,151 

0 .417 458.708 61 ,017 8~7.-428 1.35E 3 -91.738 1.151 
0.500 455.585 62.3215 709.222 1.22E 3 -91 ,738 1.151 --- --· 

1.151 0.583 454,162 43.605 591.018 1.09E 3 -91 .738 -- -· 0.667 452.340 34.884 472.815 960.038 -91 .739 1.151 --·- -
0.750 450.218 26.163 354.611 830.991 -91 .738 1.151 
0.833 448.095 17.'42 238.407 701.ll« -91 .738 1.151 
0.917 445.973 8.721 118.20-4 5n.897 -91 .738 1.151 
1.000 443.850 --0.000 0.000 443.850 -91.738 1.151 

11 ,0.000 469.320 104.651 1.42E 3 1.99E 3 -91.738 1.151 
0.083 467.100 . 95.930 1.3E 3 1.66E 3 -91.738 1.151 
0.167 465.075 87.209 1.18E 3 1.73E 3 -91.738 1.151 

0.250 462.952 78.488 1.06E 3 1 .61E 3 -91.738 1.151 

0.333 460.830 69.767 945.629 1.48E 3 -ll1 .738 1.151 
0.417 458.708 61.047 827,426 1.35E 3 -91.738 1.151 

0.500 456:585 52.326 _709.222 1.22E 3 -91 .738 1.151 
0.583 454,482 43.805 591 .018 1.09E 3 -91 .738 1.151 
0.667 452.340 34.884 472.815 960.038 -91.738 1.151 
0.750 450.216 25.163 354.811 830.991 ·91 .738 1.151 
0.833 -448.095 17.442 236.407 701 .944 -91 .7:,a -~ 

~ -
0.917 445.973 an1 118.204 572.897 -91.738 1.151 
1.000 -443.850 -0.000 0.000 443.850 -91.736 1.151 

12 0.000 -498.890 111.427 1.51E 3 2.12E 3 -97.521 1.228 
·- · --0.083 -4116.633 102.141 1.38E 3 1.96E 3 -97.521 1.226 

·- · 
0.167 •9•.377 92.856 1.28E 3 1.8•E 3 -97.521 1.226 
0.250 -W.Z.121 83.570 1.13E 3 1.71E 3 -97.521 1.226 
0.333 "89.865 74.284 1.01E 3 1.57E 3 -97.521 1.226 

0.417 487.609 · 84.999 879.588 1.43E 3 -97.521 1.226 - -·- 0.500 485.352 55.713 753.932 1.29E 3 -87.521 1.226 t--- --- ·· 
0.583 483.096 46.-4.28 e2a.2n 1.16E 3 -87.621 1.226 

1--•M- O•M ... I-- • 
0.667 480.840 ' 37.1<42 502.622 1.02E 3 -97.521 1.226 

t----··--t---
0.750 478.58• 27.857 376.966 683.407 -97.521 .1226 

~---=-· >--- - --0.833 476.,327 18.571 251 .311 -7<46.209 -97.521 1.226 

0.917 474.071 9.286 125.655 609.012 -97.521 1.226 
1.000 ,tn .815 -0.000 0.000 471 .816 -97.621 1.226 

13 0.000 498.890 111.427 1.51E 3 2.12E 3 -97.521 1.226 

0,063 4915.633 102,141 1.38E 3 1.98E 3 -97,521 1.226 ·-----· ·-.. 
P/ln! Tlll1o/llatl: 21=10:21 STMD.Proforv.lndows Release 2006 
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·---

~~=~ 
JoDNa 

2186-351 

------- -· 
~ ~cen,ed ID 'Wtsve, Soos C:0NlJlants Po• 

-------
lDD nte Crest Pad Bldg Rot 

I Sheet No 
102 IR~ 

WCH-195 
Rev. O 

·--
ey MHF 011"20-Feb-07 ClldWN 

--·- --·--·--
Client Washingt011 Closure Hanford Filo Crest Pad Bldg _AW.std 

Beam Stress Cont. .. 
Beam UC Section Axial Bend-Y ~ -Combined Shaar-Y Shear-Z 

(psi) (psQ (psi) (psi) (psi) (psi) 

0.167 4"4.377 92.856 1.26E 3 1.B4E 3 -97.521 1.226 
0.250 492.121 83.570 1.13E 3 1.71E 3 -97.621 1.226 ---

· 0.333 489.855 · 74.28-4 1.01E 3 1.57E 3 -97.521 1.226 . 
0.417 487.609 64.999 -879.588 1.43E 3 -97.521 1226 

0.500 485.352 55.713 753.932 1.29E 3 -97.521 1.228 ... 
0.583 483.096 46.428 52a277 1.16E 3 -97.621 1.226 

>-
0.667 480.B40 37.142 502.622 1.02E 3 -97.521 1.226-

0.750 478.584 27.857 376.966 883.407 -97.521 1.226 

0.833 478.327 18.571 251.311 7<16.209 -97.521 1.226 

0.917 474 .071 9.286 125.855 609.012 -97.521 1.228 

1.000- 471.815 -0.000 0.000 471.815 ..g)',S21 1.228 ,--. 
2.59E 3 3.59E 3 -167.603 

--· 14 0.000 904.832 97.205 1.069 ---· 0.083 902.609 89.105 2.38E 3 3.37E 3 -167.803 1.069 - -----~· 
0.167 1100.386 81.004 2.16E 3 3.14E S -167.803 1.089 - · 0.250 698.163 n.904 . 1.94E 3 2.Q1E 3 -167 .603 1.069 
0.333 685.840 64.804 1.73E 3 2.69E 3 -167.603 1.069 
0.417 893.716 56.703 t51E 3 2.46E 3 -167.603 1.069 

0.500 691.493 48.1103 1 .3E 3 2.24E 3 -167.603 1.069 

0.583 . 889.270 40.502 1.08E 3 2.01E 3 .-167.603 1 .069 ---· 
0.667 887.047 32.402 863.823 1.781: 3 -167.603 1.089 

---- 1--
0.750 884.824 24.301 847.867 · 1.56E 3 -167.603 1.069 

0.833 882.601 16.201 431 .912 1.33E 3 ·167.803 1.069 

0 .917 880.378 8.100 216.956 1.1E 3 -167.603 1.069 
··- 1.000 878.155 -0.000 -0.000 878.155 •167.603 1.069 

15 0.000 904.832 97.205 2.69E 3 3.59E 3 -167.603 1.069 ---···- ---- >--
0.063 ~ .609 89.105 2.38E 3 3.37E 3 -167,603 1.069 ~---· 
0.187 900.386 81.004 2.18E 3 3.1E 3 -167.603 1.oee 

·--· ··--
0 .250 898.183 72.904 . 1.IME 3 2.111E 3 . -167.603 1.069 

0 .333 895.940 64.804 1.73E 3 2.69E 3 · -167.603 1.069 
0.417 " 893.716 56.703 1.51E 3 2,-46E 3 · -167.603 1.069 

0.500 891 .493 48.803 1.3E 3 2.24E 3 -187.603 1.069 

0.583 889.270 40.502 1.0SE 3 2.01E 3 -167.603 1.069 --
0.887 887.0<17 32.402 883.823 1.78E 3 -187.803 1.069 -
0.750 884.82.C 24.301 647.887 1.56E 3 -167.603 1.069 

0 .833 882.601 18.201 431 .912 1 .33E 3 -167.603 1.069 

0.917 880.378 ·8 .1 00 215.956 1.1E 3 -167.603 1.069 ... ·- -0.000 -167.603 1 .000 878.155 -0.000 878.155 1.069 

16 0.000 962.050 -1.58E 3 1.16E 3 3.71E 3 -75.281 -17.407 

0.083 959.928 -1 .45E 3 1.07E 3 3.48E 3 -75.281 -17.407 

0 .167 957.805 -t32E 3 969.998 3.25E 3 -75.281 -17,407 -·-
0.250 9S5.683 -1.19E 3 · 872.998 3.02E 3 -75.281 -17.407 

0.333 953.560 -1 .061: 3 TTS.998 2.78E 3 -75.261 -17.407 
·------:-----

0.417 951.438 -923.213 676.999 2.55E 3 -75.261 -17.407 -
0.500 949.316 -791.326 681 .999 2,32E 3 -75.281 -17.407 

0.583 947.193 -659.438 484.999 2.09f; 3 -76,281 -17,407 
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~ 
....... __,. = coa.-vs.i:r.,,,..... 

·-=---=--· 
Softwwt flcenstc:I ID WotNer Baos cc:nsunantt 

Job 11,a Crest Pad Bldg 

- · Cioni Washington Closure Hanford 

Beam Stress Cont... 
Beam L/C Section Axial 

(pal) 

0.667 945.070 

0.760 9'C2.9'48 -- -- 0.833 940.825 

0.917 938.703 
i----··-· 

1.000 936.580 

17 0.000 675,276 
0,083 1573.152 

0.167 571 .030 

0.250 588.907 - - 0.333 566,785 

0.417 664.662 .. 
0.500 582.540 

0.583 560.417 

0.667 668.285 
0.780 ase.1n -
0.833 554.050 ~-- .. 
0.917 551 .927 ... 
1.000 ~9.805 ·-39 1 0.000 498.138 ,--.-
0.083 o499.11li ---
0.167 500.2e0 

- ·--····· 
0.250 501 .321 

1------
0.333 502.343 ~ - -
0.4.17 503.444 

0.600 604.505 
0.563 505.566 ··--· 0.667 606.628 

0.750• 507.689 

0.833 1108.750 

0.917 . 509.811 

1.000 510.873 --
2 0.000 554.271 - 0.083 554 ,271 ,___ 

0.157 1554.271 

0.250 664.271 ... 
0.333 1564,271 . . . 
0.•17 554.271 

0.500 !554.271 

0.583 654.271 

0.667 554.271 

0.750 554.271 
t--·· -

0.833 554.271 
0.917 554.271 ~--·-
1.000 554,271 --- .. 

3 0.000 -0.061 -~ 

.. 

-----·--·· 

Bend-Y Bend-2 combined 
(psi)_ (psi) (psi) 

-527.551 387.1199 1.eee 3 

-395.863 290.999 1.63E 3 

-263.775 184.000 1.•E 3 
-131 .888 97.000 1.17E 3 

-0.000 --0.000 938.580 

-2,13E 3 -3815.147 3.1E 3 

-1 .95E 3 -362.218 2 .89E 3 

-1.77E 3 -329.289 2.57E 3 

·1 .6E 3 -296.350 2.46E 3 
-1.42E 3 ·263.431 2.26E 3 
-1 .24E 3 -230.502 2.04E 3 
-1 .06E 3 -197.573 1.82E 3 
-888.817 •1!14.644 1.81E 3 

-709.454 ·131 .716 1.4E 3 
-532.000 ..QB.787 1.19E 3 

-354.727 -&.858 974.63• 
0 177.384 '-32.929 782.219 

· -0.000 0.000 54!1.805 
· -334.814 -1 .llQE 3 2.83E 3 

-279.934 -2.28E 3 3.06E 3 
-225.053 -2.58E 3 3.29E 3 

-170.172 -2.85E 3 3.52E 3 
-115.292 -3.13E 3 3 .75E 3 

-eo.-41 1 -3.42E 3 3.98E 3 

-5.530 -3.7E 3 4.21E 3 
-49.351 -3.99E 3 <4.5'1E 3 

104.231 -4.28E 3 4.89E 3 -
159.112 -4.56E 3 5.23E 3 

213.993 -4.BSE 3 5 .57E 3 

268.873 -5.13E 3 S.ll1E 3 
323.7154 -5.42E 3 6 .2l!E 3 

-4.399 -2.12E 3 2 .87E 3 
-6.662 -2.42E 3 2.ll8E 3 

-e.9218 -2.73E 3 3.29E 3 
-a.189 -3.04E 3 3.6E 3 

-IUSJ •3.35E 3 3.91E 3 
-t0.717 -3.66E 3 -4.22E 3 
-1 i .980 -3.87E 3 4.53E 3 
-13.244 -4.27E 3 4.8-4E 3 . 
,1uoa -4.68E 3 S.15E 3 
-15.771 -4.89E 3 5.46E 3 

-17.035 -5.2E 3 · 5.77E 3 
-18,299 -6.51E 3 6.08E 3 

-19.562 -5.82E 3 8.39E 3 
-31 .711 --0.281 -32.052 -

-Jol>Na I Shoot No 
2186-351 

Part 

,._., 

103 IRw 

WCH-195 
Rev. 0 

----

--
e, MHF ~O-Feb-07 ClldWW 

f ill Crest Pad Bldg AW.std I lleOIITin• 21-Mar-2007 09:14 

Shaar-Y Shear-Z 
~i) (psi) 

-75.281 -17.407 

-76.281 -17.407 

-75.281 -17.407 

-75.281 -17,407 

-715.281 -17.407 

25.558 -23.409 

25.558 -23.409 

25.556 -23.-409 
25.556 -23.409 

25.556 -23,409 .. 
25.556 ·23.409 
25.566 -23.409 

25.556 -23.409 
I 

25.556 -23.409 
25.556 -23.409 

25.556 -23 .409 

25.5156 ..23.409 

25.~ -23.409 

-4-42.801 -14.486 
-442.801 -14.-486 

-442.801 -14,486 

-442.801 -14.488 

-442.801 ·14.•86 
-442.801 -14.486 

-+42.801 -14.-486 
-442.801 -14.466 
-442.801 -14.-486 

-442.801 -14.-486 

-442.801 -14 .488 
-4-42.801 -14,486 

~.801 -14.486 

-478.687 0.334 
-478.687 0.334 
-478.687 0 .334 

-478.687 0 ,334 

-478.687 0 .334 
-478.687 -0-334· 
-478.837 0 .334 

-478 .887 0.334 

-478 .687 0 .334 

-478.687 0.334 

-418.687 0.334 
478.887 0.334 

-478.887 0.334 

0.128 -1 .303 
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~ 
-v.a -~-...... 

--==-.-.-
Satwar• no.nwd to Wea...., Boos Consl.dtarD 

Job Tille CrQSI Pad Bldg 

Cioni \Nashlngton Closure Hanford 

Beam Stress Cont ... 
Bum UC Section Axial Bend-Y 

(psQ (psi) -----·--· """Ts:'rn" 0.083 -0.061 

0.167 -0.061 ·-21.838 

0.250 -0.001 -16.902 -·-·- ... 
0.333 -0.061 -11 .ee6 

0.417 -0.061 -7.029 

0.600 -0.0111 -2.093 

0.583 -0.061 2.843 
0.667 -0.061 7.779 ~---· 1----- ---
0.750 -0.061 12.716 

0.833 -0.061 17.652 

0.917 -0.061 22.588 

1.000 -0.061 27.525 --·-- -- ·- - - ~---
4 0.000 -0.061 -31 .711 --- --· 

0.083 -0.061 -28.774 

0.167 -0.001 -21 .838 

0.250 --0.001 -16.902 --- --· 0.333 --0.oe1 -11.966 

0.417 -0.081 .7_029 . 

0.500 -0.061 -2.093 

0.583 -0.081 2.843 

0.667 -0.081 7.779 

0.750 -0.061 12.715 

0.833 -0.061 17.652 

0.917 · -0.061 22.588 

1.000 -0.061 27.525 

5 0.000 · -63.676 -1 .03E 3 
.. 0.083 -63.676 --845.902 -

0.167 -63.676 -658.013 
0.250 -83.676 -470.124 

0.333 -53.676 -282.235 
i----- -- ·--.. 

0.417 -63.876 -94.3-48 -- ... 
0.500 -63.676 93,543 

0.583 -83.678 2111 .432 

0.667 -63.676 -469.321 
0.750 -63.678 857.210 

0.833 -63.676 845.099 

0.917 -63.676 1.03E 3 -· ·1.000 -63.676 1.22E 3 

6 0.000 866.084 -1.1 IE 3 .. 
0.083 667.145 -918.607 

- · 
0.167 868.208 -723.757 

0.250 869.267 -528.907 

0.333 670.328 -33-4.058 

0.417 871 .390 -139.208 

0.500 872.<151 65.642 

' 

Bencl.Z Combined 

--1e!L . .. _Je!L 
--0.198 -27.034 

--0.115 -22.015 

-0.03G -16.996 

0.050 -12.07& 

0 .132 -7.223 

0.215 -2.3e8 

0.297 -3.202 

0.380 -8.220 

0.462 -13.239 

0.6-46 . -18.268 

0.628 -23.2.77 -· 
0.710 -28.2.96 

--0.281 -32.052 

--0.198 -27.03-4 
--0.116 -22.016 

-0.033 -18.996 

0.050 -12.078 

. 0.132 -7.223 

0.215 -2 .369 
0.287 -3.202 

0.380 -8.220 

0.462 -13.239 

0.5-46 -18.258 

0.628 -23.'ZTT 
0.710 -28.298 

1.3-4E 3 -2.43E 3 
. 1.41E 3 -2.32E 3 

1.48€ 3 -2..2E 3 
1.SliE 3 -2.09E 3 
1.63E 3 -1 .97E 3 
1.7E 3 -1.86E 3 

1.77E 3 -1,93E 3 
1.84E 3 -2.19E 3 

1.92E 3 -2.45E 3 

1.99E 3 -2.71E 3 
2.06E 3 -2.87E 3 
2.13E 3 -3.2.3E 3 

2.2E 3 ~.49E 3 
'2,68E 3 4.!i6E 3 
-3.04E 3 4.8'JE 3 

-3.5E 3 5 .09E 3 

-3.96E 3 5.36E 3 

:-4,43E 3 5.63E 3 
-4.89E 3 6.9E 3 

-5.35E 3 6.UE 3 

JobNo I Sheet No 
2186-351 

Part 

Rol 

104 rev 

WCH-195 
Rev. 0 

·--
By MHF o."20-Feb-07 ChdW,N 

Flo Crest Pad Bldg AW.skl l°"'otr""" 21-Mar-2007 09:14 

·Shear-Y Shear-Z 
(psi) (psi) -- . 0.1_28 -1 .303 

0.128 -1·.303 

0.128 -1.303 

0.128 -1.303 

0.128 -1.303 

0.128 -1 .303 .. _ i,,- .. _ 

0.128 -1.303 

0.128 -1 .303 

0.128 -1.303 

0.128 -1.303 

0.128 -1 .303 

0.128 -1 .303 

0.128 -1 .303 

0.128 -1 .303 

0.128 -1 .303 

0.128 -1 .303 

0.128 -1 .303 

0.128 -1 .303 

0.128 -1.303 

0.128 -1.303 

0.128' :1_303 

0.128 -1.303 

0.128 -1.303 

0.128 -1.303 

. 0.128 -1 .303 

112.467 -48.596 

112.467 :~ 
112.'187 -49.598 
112.467 -49.596 
112.467 -49.596 

112.467 -49.596 
112.467 -48.59fl 

112.467 -48.586 

112.467 -48.1596 

112.467 -49.596 
112.467 -49,598 
112.467 -49.596 

112.467 -49.596 
-717.-466 -51 ,433 

-717.466 -61 .433 

-717,468 -51 .433 

-717.486 -51 .433 

-717.466 -51 .433 

-717.466 -51 .433 

-717.466 -51 .433 
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~ 
. .,.._,... -co•~...--.e -Softwlr• ll0INtd to WHV.fSOOI ~tara 

Job Till• Crest Pad Bldg . 

-
Client WaShington Closure Hanrord 

Beam Stress Cont. .. 
Beam UC Section Axial Band-'( 

(psO CPsO --· -· 0:583 873.512 250.492 ~---
0 .667 874.574 445.341 --· . 
0.750 875.635 (140.191 . 

0.833 876.696 835.041 
0.917 877.757 1.03E 3 
1.000 878.819 1.22E 3 .. 

7 0.000 1 .05E 3 -339.213 
"":"'"' ..... _ .. ~-M-- --- -285.596 0.083 1.05E 3 - . 0.167 1 .05E 3 -231.979 

0.250 1.06E 3 -178.362 --·· -0.333 1.06E 3 -124.745 ,_ __ .. 
0.417 1.06E 3 -71 .128 

0.500 1.06E 3 -17.511 

0.583 1.06E 3 36.107 

0.887 · 1.oee 3 e11.n4 

0.750 Ul6E 3 143.341 

0.833 1.06E 3 198.958 

0 .917 1.06E 3 250.575 

1.000 1.07E 3 304.192 

e 0.000 43-4.461 -1 .37E 3 

0.063 435.523 · -1 .13E 3 

0.167 -436.58-4 .:aaJ.066 

0.250 437.645 -640.296 
0.333 438.706 -397.527 

0.-417 439.768 -154.757 

0.500 440.829 88.013 

0.683 441.890 330.783 ~---- --
0.667 4-42,951 573.M2 

0 .750 444.013 816.322 

0.833 445.074 1.08E 3 --· 0.917 448.135 1.3E 3 

1.000 447.196 1.S-4E 3 

9 . 0.000 -64.920 -1.0!IE 3 

0.083 -64.926 -869.948 

0.1157 -&4.928 -en.21s 

0.250 -64.928 -484.•82 
0.333 -64.928 -291.749 

0.417 -64.926 -99.016 
·- -

0.500 -6-4.926 93.717 -·- · --·-· 
0.563 -64.926 286.450 

0.667 -64.926 479.183 

0.750 -64.926 671 .916 

0.833 -64.926 864.649 

0.917 -64.921! 1.06E 3 --·- 1.000 -64.926 1.25E 3 

Bend•Z Combined 

(psi) (psi) 

•5.81E 3 6.84E 3 
-6.2BE 3 7.6E 3 

-6.74E 3 8.25E 3 
-7.2E 3 8.91E. 3 

-7.66E 3 9.57E 3 
•8.12E 3 10.2E 3 

-4.11E 3 6.5E 3 

-4.7E 3 8.04E 3 
-5.~E 3 8.58E 3 

-5.89E 3 7.12E 3 

-a•ae 3 7.68E 3 

-7.08E 3 8.21E 3 

-7.87E 3 8.75E 3 
-8.28E 3 9.36E 3 
-8.86E 3 10E 3 

-9.45E 3 10.7E 3 

-10E 3 11.3E 3 

-10,6E 3 12E 3 

-=ii.2e 3 12.6E 3 

.e67.521 2.46E 3 

-870,338 2.43E 3 
-1.08E 3 2 .4E 3 

-1.3E 3 2.37E S 

-1.61E 3 2,35E 3 

-1 .nE 3 2.32E 3 

-1.93E 3 2.46!: 3 
-2.15E 3 2.92E 3 
-2.36E 3 · 3.38E 3 
•2,57E 3 3_83E 3 

.2.1ge 3 4.29E 3 

-3E 3 4 .75E 3 

-3.21E 3 5.2E 3 
1.38E 3 -2.51E 3 

1.~E 3 -2.39E 3 

1.63E 3 -2,27E 3 

1.8E 3 -2.15E 3 ____ ,_ 
1,68E 3 -2.03E 3 

1.75E 3 -1.92E 3 -
1.83E 3 -1.Q8E 3 

1.9E 3 -2.25E 3 

1.97E 3 -2.~2E 3 

2.0SE 3 -2.79E 3 
2.12E 3 -3.0SE 3 

2.2E 3 -3.32E 3 

2.27E 3 -3.59E 3 

Jcbi'lo 

2188-351 

Part 

Roi 

I Sheo1No . 105 r~ 

WCH-195 
Rev.a 

8Y MHF °"1~0--Feb-07 ChdWN 

FllO Crest Pad Bldg AW.std j0•""'1me 21-Mar-2007 09:14 

Shear-Y Sl'lear-Z 
(psi) (psi) 

-717.468 -51.433 

-717.466 -51.433 

-717.466 -151 .433 

-717.468 -51.433 

-717.468 -51.433 

-717.-465 -61 .433 

-92U88 -14.153 

-921.488 -14.1153 

-i21.488 -14.153 

-921 .488 -H.163 

-921 .488 -14.1!:3 ---921.-488 -14.153 

-921..488 -14.153 

-1121 .488 -14.153 
-1121.-488 -14.1153 

-921.-488 -1-4.153 

-921.488 -14.153 

-921.488 -14.153 

-i21 ,-488 -14.153 

-330.334 -&1.082 

-330.334 -64.082 
-330.334 -64.082 

-330.33-4 -64.082 

-330.334 -64.062 
-330.334 -64.082 
~.33,,! -84.082 
-330.33,( . -64.082 

-330.334 -&1.082 

-330.334 -64.082 
-330.334 -&1.082 

-330,334 -64.082 

-330.334 -64.082 

115.143 -50.874 

115.1-43 -50.874 

115.1-43 -eD.874 -
115.143 -50.874 
115.143 -50.874 

115.1-43 -50.87-4 

115.143 -&>.674 

115.143 -60.87-4 

115.143 -50.874 

115.143 -50.874 

115.143 -50.874 

115.143 -50.87-4 

115.143 -eD.874 
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~ ' WSA.._ --=~ --==---
8-.,. - IO Weavtr llo0I COnnl!ants -

Job n~e Crest Pad Bldg 

Oienl Washington Closure Hanford 

Beam Stress Cont ... 
·-Beam UC Ser.llon Axial Bend-Y 

··--- ·---·· ---
(psQ (pSQ 

10 0.000 498.095 -357.012 

0.083 499.158 -298..678 

0.167 500.217 -240.340 ~----·-- i----- - ·· - ·· 
0.250 501 .279 -182.004 

0.333 502.340 -123.667 

0.417 503.401 -65.331 

0.500 504.462 ~ .995 

0.583 505.524 51 .341 

0.667 506.686 109.677 

0.750 507.646 168.013 

0.1133 508.707 228.348 -
0.917 509.789. 284.685 ----- ·- ·----··· ·---
1.000 510.830 343.021 ,_ ____ 

--,:i· 0.000 498.095 -357.012 

0.063 499.158 .;2g8.678 

0.187 600.217 ·240.340 

0.250 501.2_79 -182.004 

0 .333 502.340 -123.667 

0.417 503.401 -85.331 

0.500 504.462 -6.995 

0 ,583 505.524 51 .341 

0.687 508.585 109.677 

0.750 507.648 168.013· 

0.833 508.707 226.349 

0.917 509.769 284.885 
1.000 510.830 343.021 

12 0.000 529.477 ~78.105 

0 .083 530.606 -316.311 --·-- -· 0.167 531 .734 -254.518 
0 .250 532.862 -192.724 

0.333 633.990 -130.g31 --- --- ·- o .. ~11 535.118 -B9.1 37 

0.500 536.246 -7.344 

0.583 537.374 . 54-'450 

0 .657 538.502 116.243 

0.750 539.830 178.037 

0.833 640.758 239.830 - -
0.917 541.887 301.624 

-:-•- - · 
1,000 543.015 363.418 - -- ,-.-

629,477 -378.105 13 0.000 --·- .._ ___ __ --
0.083 530.606 •316.311 

··- ·· 
0.167 531 .734 -254.518 

0.250 532.862 ·192.724 

0.333 533.990 -130.931 

0.417 535.118 -69.137 - -

Bend-Z Combined 

(psi) (psi) 

•1 .99E 3 2.85E 3 

•2.28E 3 3.D8E 3 
-2.56E 3 3.3E 3 

•2.85E 3 3.53E 3 

-3.13E 3 3.76E 3 
-3.42E 3 3.99E 3 

~ .7E 3 4.22E 3 

-3.99E 3 4.55E 3 
-4.27E 3 4.89E 3 

-4.56E 3 5.24E 3 

•4,86E 3 5.58E 3 

-5.13E 3 5.92E 3 

-5.42E 3 6.27E 3 
-1.Q9E 3 2.85E 3 

-2.28E 3 3.0SE 3 
-2.5(£ 3 3.3E 3 
-2.1!5E 3 3.53E 3 

-3.13E 3 3.76E 3 

-3.42E 3 3.99E 3 

-3.7E 3 4.22E 3 

•3.99E 3 4.55E ·3 

-4.27E 3 4.89E 3 

-4.SflE 3 6.24E 3 

-4.BSE 3 5.58E 3 

-5.13E 3 5.92E 3 

-5.42E 3 6.27E 3 

-2.12E 3 3.0JE 3 

-2.42E 3 3.27E 3 
-2.73E 3 3.51E 3 
-3.03E ~ 3.751: 3 

-3.33E 3 4E 3 

-3.1131: 3 4.24E 3 

-3.94E 3 4.48E 3 

.,4.24E 3 4.83E 3 

--4.54E 3 5.2E 3 
-4.86E 3 6.67E 3 

-5 .15E 3 5.93E 3 
-5 .45E 3 6.3E 3 

-5.78E S 8.66E 3 

-2.12E 3 3.03E 3 
-2.4.?E 3 3.27E 3 

-2.73E 3 3.51E 3 
-3.00E_ 3 3.75E 3 
-3.33E 3 4E 3 

-3.63E 3 4.24E 3 

Jo& No l™~No 2186-351 

Part 

---
Rer 

.. 

106 rw 

WCH-195 
Rev. 0 

--··--·--- .. -
ay MHF 0111"20-Feb-07 CMww 
R1e· Crest Pad Bldg AW.!$ld i01temn. 21-Mar-2007 09:14 

Shear-Y Shear-Z 
(psQ (pel) 

-442.711 -15.399 

-442.711 -15.399 

-442.711 -15.399 

-442.711 '".;5.399 

-442.711 -15.3Q9 

-442.711 -15.399 

-442.711 -15.399 

-442.711 -15.399 

-442.711 -15.399 -·--442.711 -15.399 

-442.711 -15.399 

-442.711 -15.399 

-442.711 -15.399 

-442.711 -15.399 --·-
--442.711 .15_3gg 

-442.711 .• -=i5.399 

-442.711 -15.39g 

-442.711 -15.399 

-442.711 -15.399 

-442.711 .. -15.390 

-442.711 -15.3ll9 ---
-442.711 -15.399 -·--
-442.711 -15.399 ·--442.711 -15.399 --
-442.7'.11 .-15.399 

-442.711 -15.399 

-470.808 ·16.311 

-470.808 · 18.311 

-470.608 -16.311 
--470,606 ·16.311 

-470.608 -16.311 

-470.608 -18.311 

-470.608 -18.311 

--470.608 -1&.311 

-470.808 -16,311 

-470.808 -18.311 

-470.808 -10.311 

-470.S08 -16.311 

-470.808 -18.311 

-470.808 -16.311 

-470.808 -18.311 

-470.608 -18.311 

-470.608 -16.311 

.-470.801! -18.311 

-470.608 -18.311 
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R<Jco=~ --= Softwlf'e lamecl to WV"{9(' 8001 Ccnlutanta 

lob Tll!o Crest Pad Bldg 

Cknt Washington Closure Hanfo!d 

Beam Stress Cont... 
Beam UC Section Axial 

(psi) 

0.500 536.24e 

0.583 537.374 
0.667 538.602 

- ····- ----
0.750 539.630 

0.833 li40.71i9 

0.917 541.887 

1.000 543.015 ~----- -·--- -·-
14 0.000 937.-420 

0.083 938.532 

0.167 939.843 
0.250 940.755. 

0.333 941 .866 
- ··--·· ~-----·-

0.417 9-42.978 . . ... 
0.500 94-4.090 --· 
0.563 g°.45.201 

0.887 8411.313 

0.750 947,•24 - . .. 
0 .833 948.536 --- ,_ .. 
0 .917 949.647 

1.000 950.759 ·-15 0.000 937.-420 

D.083 938.532 -- - ·- - ·-
0.167 939.643 

- ··- · -----0.250 940.755 

0.333 94U66 
0.-417 9-42.978 

0 .500 944.090 ---•-- -· 0.583 945.201 ·-0.687 ~13 

0.750 1!47.424 
0.833 948.536 

>--· 
0 .917 &49.6•7 - --,_. 
1.000 1150.759 

16 0.000 865.148 
0.083 868.207 

0.167 867.269 

0.250 868.330 

0.333 689.391 

0.417 870.452 

0.600 871.1514 
---=---- ·-
0.583 872.575 

0.887 873.636 
0.750 874.697 

0.833 875.759 

0.917 878.820 

-

-- .. 

--· 

··-- -·- ---·-

Bend-Y · Bend-Z Combined 

(psQ (p&I) (psi) 

-7.344 -3.94E 3 4.•BE 3 

54.450 -4.2•E 3 4.83E 3 · --
118.2•3 -• .54E 3 5.2E 3 

178.037 -4.85E 3 5.S7E 3 

.239,830 -5,15E 3 5.93E 3 
301.624 -5.45E 3 6.3E 3 
363.418 -5.76E 3 6.66E 3 

·370.831 •3.67E 3. 4.98E 3 

·311.506 -4.2E 3 5.45E 3 

·252.380 -4.73E 3 5.93E 3 

·193.254 -5.26E 3 6.4E 3 
-134.128 -5.79E 3 6.87E 3 

-75.002 -6.S2E 3 7.34E 3 

-15.876. -8.85E 3 7.81E 3 
43.24!1 -7.!8E 3 8.37E 3 

102.375 -7.91E 3 8.96E 3 . 
161 .501 -8.•• E 3 9.55E 3 

220.627 -8.97E 3 10.1E 3 

279.753 -9.5E 3 10.7E 3 -338.579 ·10E 3 11.3E 3 --37D.e31 -3.67E 3 4.9BE 3 
-311 .506 -4.2E 3 S.•SE 3 
·252.380 -4.73E 3 5,93E 3 
-193.254 -5.26E 3 6.4E 3 
-134.128 -5.~E 3 6.87E 3 

-75.002 -6.32E 3 7.3-4E 3 

-15.876 -6.85E 3 7.8.1E 3 
-43.249 -7.3BE 3 8.37E 3 

102.375 -7.91E 3 8.98E 3 

161 .501 -8.•• E 3 9.65E 3 
220.627 -8.97E 3 10.1E 3 
2711.753 -9.GE 3 10.7E 3 
338.879 -1DE 3 11 .3E 3 

·1 ,14E 3 -2.li•E 3 4 .54E 3 
-936.641 -3E 3 4.81E 3 

-738.159 -3.47E 3 5.07E 3 

-539.678 -3.93E S 5.33E 3 

-341.193 -4.39E 3 5.BE 3 
-142.710 -4.85E 3 5.00E 3 

55.772 -5.31E 3 8.24E 3 

254.255 -5.TTE 3 6.9E3 

452.738 -e.23E 3 7.58E 3 
851.220 -8.69£ 3 8.22E 3 
849.703 •7.15E 3 8.88E ·3 

1.05E 3 •7.81E 3 9.54E 3 

I 8hHI N0 
Jol>No· 

2186-351 

Pa~ 
-----llef 

--· 

107 IRw 

WCH-195 
Rev.a 

·----

--

--
8Y MHF 01102~Feb-07 ChdW\N 

Rio Crest Pad Bldg AW.std j0 "'111Tlmo 21 --Mar-2007 09:1• 

Shnr-Y Shear-Z 

(p~l) (psi) 

-470.608 -16.311 

-470.608 -16.311 

-470.508 -16.311 

-470.608 -16.311 

-470.808 
· 7-

-16.311 

-470.608 ·16.311 

-470.608 -16.311 

·822.738 -15.607 

-822.738 -16.607 

-822.738 -15.607 

-822.738 · -15.607 
-622.738 •15.607 

-822.738 -15.607 

-822.738 ·15.607 
-822.738 -15.607 

-822.738 -15.607 

-822.738 -15.607 

-622.738 -15.607 

-822..738 -15.607 

-822.738 -15.607 

-822.738 -15.607 

-822.738 -15.607 

-822.738 -15.607 ·--822.738 -15.607 

-822.738 -15.607 
-a22.738 -15.607 
-822.738 . -15.607 

-822.738 -15 .607 

-822.738 -15.807 

-822.738 -15.607 

-822.738 -15.607 

-822.738 -115.607 ---622.738 -15.607 

•715.-469 -52.392 

-715.459 -52.392 

•715.459 -52.392 

-715.459 -52.39~ 
-715.459 -52.392 

-715.459 -62.392 
-715.459 -52.392 
-715.459 -52.392 

-715.459 -52.392 

·715.459 .52,392 

-715.459 -52.392 

-715.459 -52.392 
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~ ~----oow•-it&.•~ --=·™ Softw.,. llctnsed IO Wt.l\W lilooa Cont1'tant.1 

Job r,.. Crest Pad Bldg 

Cioni washlngton Closure Hanford 

Beam Stress Cont ... 
-· Bnm UC · Section Axlal Bend-Y 

{psl) (psi) 

1.000 8n.sa1 1.25E 3 ---- -17 0.000 •33.212 -1.•E 3 
O.~ 434.273 -1.15E 3 
0.167 435.33• -902.288 
0.250 436.395 -654.654 - ·-- 0.333 437.458 -• 07.041 ---- ---·- --
0.417 433.518 -159.427 

o.aoo •39.578 88.187 

0.583 440.640 335.800 --- 0,667 441 .702 583.41• 
0.750 •42.763 831.028 

0.833 . •43,824 1.08E 3 
0.917 444.885 1.33E 3 

1.000 445.946 1.57E 3 
40 1 0.000 70Q.083 387.850 

0.083 710.144 332.356 

0.167 711 .205 276.862 
0.250 712.266 221 .367 

0.333 713.328 165.873 

0.417 71-4.369 110.379 
0.500 715.450 54.884 

0.583 715.511 -0.610 

0.867 717.573 -56.104 

0.750 718.63• -111 .698 

0.833 719.695 -167.093 - -·--
0.917 no.756 -222.587 

1.000 721 .818 -278.081 .. 
2 0.000 776,494 27.632 

0,083 775,•94 2•.773 -
0.167 775.494 21 .914 

0.250 775.494 19.055 

0.333 775.494 18.1 96 

0.417 775.484 13.336 

0.500 775,494 10.'77 

0.583 775,•94 7.818 --· 0.667 776.494 4.7119 

0.760 776.•94 1.900 
0.833 775.494 -0.959 

0.917 775.494 -3.818 

1.000 775.494 -8.678 

3 0.000 2.9.093 18.855 

0,083 29.093 15.521 

0.167 29.093 12.387 

0.250 29.093 9.253 

0.333 29,093 6.119 

Bend-Z Combln.-1 

(J)sl) (P&J) 

-s.oae 3 10.2E 3 

·812.408 2.44E 3 
~3.501 2.41E 3 

•1 .03E 3 2.37E 3 
-1.25E 3 2.3•E 3 
-U6E 3 2 .3E 3 
-1.67E 3 2.27E 3 

-1.88E 3 2.41E 3 

·2.09E 3 2.87E 3 

-2.3E 3 3.33E 3 

•2.51E 3 3.79E 3 
•2,72E 3 4.25E 3 

•2.93E 3 4.71E 3 

·3.16E 3 6.17E· 3 

-• ,81E 3 5 .7E 3 

-4.73E 3 5.76E 3 
-4.88E 3 5.85E 3 

--• .98E 3 5.92E 3 

-5.11E 3 5.99E 3 

-5.231: 3 6.0SE 3 

-5.35E 3 6.13E 3 

-5.4~E 3 62E 3 
-5.61E 3 6.38E 3 

-5.74E 3 ti.57E 3 
-,----

-5.86E 3 6.75E 3 

-5.99E 3 6.93E 3 

-6.11E 3 7.11E 3 

-4.89E 3 5,89E 3 

-5.02E 3 5.82E 3 
-5.16E 3 5.95E 3 

•S.29E 3 6.0BE 3 
-5.42E 3 6.21E 3 

-5.56E 3 .6.35E 3 

-5.lleE 3 8.•8E 3 
-5.82E 3 6.81E 3 
-6,96E 3 6.7•e 3 
-6.09€ 3 8.87E 3 
-8,22E 3 7E 3 
-6.35E 3 7.13E 3 

-6.49E 3 7.27E 3 

o.m 47.840 

0.094 44.708 -· 0.097 •1.577 
0.100 36.446 

0.103 35.314 

Job No 

2186-351 

--··- ·-· Part 

"'' -
,6-No 108 

-

r· 

WCH-195 
Rev.0 

ey MHF Ool"lO-Feb-07 a.,WN 

Alo Crest Pad Bldg AW.std 10.ltlTJmo 21-Mar-2007 09:14 

Shear-Y Shear-z 
(psi) (psi) 

-715.459 -52.392 

-327.658 -65.361 

-327.858 -65.361 

-327.658 -65.3151 
-327.658 -65.361 
-327.858 -M.361 

~.658 -65.361 

-327.658 -85.381 

-327.658 -M.381 

-327.858 -85.381 

-327.658 -SS.381 

-327.658 -65.361 
-327,658 -65.361 

-327.658 -85.361 
.,iu.896 14.648 

-194.896 14.6,48 

-19"1.896 14.648 

-194.896 14.846 

-184.896 14.8-48 
-i94.896 14.648 
-194.896 14.648 

-194.896 14,548 

·194.896 14,648 

.-194.896 14,648 

~94.896 
-···--

1•.648 
-194.896 14.648 

-194.896 14.848 

-206.435 0.755 

-200.435 0.755 
-208.435 0.755 
-208.435 0.755 

·208.435 0.755 
-208.435 0.755 
-200.435 0.755 

-206.436 0.756 
-208.-435 0.765 
-208.435. 0:76li 
-206.435 0.75~ 

-206.435 0.755 
-206.435 0.755 

0,004 0.827 

0.004 0.827 

0.004 0.827 

0.004 0.827 

0.004 0.827 
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-Re] ·~-ft ·-4-"V•IS"VM"~ ---.,.. J;coi11td IDWetvullool ~ 

Job Tltlt Crest Pad Bldg 

Client Washington Closure Hanford 

Beam Stress Cont ... 
Beam l/C Section Axial Bend-Y 

Cll&O (ps~ 

0.417 29.093 2.98S --·--- -u--
0.500 29.093 -0.150 

0.583 29.093 -3.284 

0.667 29.093 -6.418 - 0.750 29.093 -9.652 ----
0.833 29 .093 -12.888 

---· 
0.917 :zg_og3 :15.820 

1.000 29.093 -18.954 

4 0.000 29.093 18.655 

0.083 29.093 15.521 --- ·· 
0.187 29.093 12.387 

0.250 29.093 9.253 

0.333 29.093 8.119 

0.417 29.093 2.985 
o.eoo 211,()g] -0.150 ,... -· 
0.e83 29.093 -3.284 

0.667 29,093 -6.418 

0.760 29.093 -9.552 

0.833 29.093 -12.686 

0.917 211.093 ·16.820 t---··--·-
1.000 29.093 -18.954 ,_ ____ 

5 0.000 -195..131 -804.608 
0.083 -196.131 -582.896 --·-- · 
0.187 -195.131 -361.184 -
0.250 -195,131 -139.471 

-
0.333 -1~.131 82.241 

0.417 -195.131 303.953 

0.500 -1115.131 525.685 

0.583 -195.131 747.3TT - -·--- >--
0,687 -1115.131 · G89.000 
0.750 -195.131 1.19E 3 

0.833 -198.131 U1E3 

0.917 -19~ .131 1.63E 3 ~-·-- -- · -195.131 1.000 1.88E 3 
B 0.000 1.14E 3 -194.882 

0.083 1.16E 3 -86.236 
0.167 1.15E 3 22.-409 
0.250 1.15E 3 131.055 

0.333 1.15E 3 2311._700 

0.417 1.15E 3 348.348 

O.&>O 1.15E 3 458.991 ~-··-- - 0.583 1.15E 3 565.837 -· 0.1187 1.15E 3 874.282 

0.750 1.15E 3 782.928 ~--- -- 0.833 · 1.15E 3 891 .573 

-

Bend-Z Combined 
(ps,) (psi) 

0.105 ·32.193· 
0 .108 29.351 

0.111 32.487 

0.113 35.624 

0.116 33.781 

0.119 41.898 

0.122 45.035 
0.124 -48.172 

0.092 47.840 
0.094 "'4.708 

0.097 41.5n 

0.100 38.446 

0.103 3~.314 

0.105 ~2.183 
0.108 2ll.351 

0.111 32.-487 

0.113 35.624 

0.116 38.761 

0.119 41 .898 

0.122 ~.035 -·-
0.124 48.1n 

7.76E 3 -a76E 3 

7.77E 3 -8.5.4E 3 -
7 .78E 3 -8.33E 3 

7.78E 3 -8.12£ 3 
7.79E 3 -&07E 3 
7.8E 3 -8.3E 3 

7.81E 3 -8.53E 3 

7.82E 3 -8.78E 3 

7.83E 3 -8.IIQE 3 

7.84E 3 -9.23E 3 

7.85E 3 -9.48E 3 
7.86E 3 •9.69E 3 

7.87E 3 •9.e2E 3 

-2.-4eE 3 3.BE 3 

-2.88E 3 3.9tE 3 
-2.89E 3 4 .08E 3 

-3.11 E 3 4.39E 3 

-3.33E 3 4.72E 3 

-3.eee 3 5.0~E3 

-3.77E 3 . 5.38E 3 

-3.99E 3 15.7E 3 
-4.2E 3 6 .03E 3 

-4.42E 3 B.35E 3 

-4.84E 3 8 .69E 3 

/ol>No I Sh .. tNo 

2186-351 

p-, 

--·-·-· 
Rel 

109 IRw 

WCH-195 
Rev. a 

···-

By MHF 0 in..20-Fet>-07 ChdWN 

A lo Crest Pad Bldg AW.std 10,i.mm, 21-Mar-2007 09:14 

Shaar-Y Shtar-Z 
(psi) (psi) 

0.004 0.827 

0.004 0.827 

0.004 · 0.827 --0.004 0.827 

0.004 0.827 

0.004 0.827 

0.004 0.827 

0.004 0.827 ·-0.004 0.827 

0.004 0.827 

0.004 0.827 

0.004 0 ,827 

0.004 0.827 

0.004 0.827 
0.00& 0.827 

0.004 0.827 

0.004 0.827 --0.004 0.827 

0.004 0 .827 

0.004 0.827 

O.Q04 0.827 

14.399 -58.524 ---· 
14.399 "58.524 
14.399 ..SS.524 

14.399 -!,11,524 

14.399 -5$.524 

14.399 -58.524 

14.399 -58.524 

14.399 -58.524 
14.31l9 -M.a24 
14.399 ~ .524 - 14.399 -Q,524 

14.399 -68.524 
14.3119 -58.524 

-338.923 -.28.678 
-338.923 -28.678 

-338.923 -28.878 

-338.923 -28.878 

-338.923 ·28.678 -
-33a.923 -28.878 

-338.923 -28.678 -·-
-338.923 -28.878 

-338.923 -28,678 

-338.923 -28.878 

-338.923 -28.678 
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~ 
··ws.&'V'EII -.......,&,T~ . --=-

~,_ tklnMd to WnYlf BOOI Consultant, 

Job Tille Creil Pad Bldg 

Cliont Washington Closure Hanford 

Beam Stress Cont ... 
· Bum UC Section Axial Bend-Y 

(psi) (psi) 

0.917 1.18E 3 1E 3 ~- ·- 1.000 1.16E 3 1.11E 3 

· 7 0.000 USE 3 415.482 
0.083 1.49E 3 357.129 

0.167 1.49E 3 298.n6 

0.260 1.4SE 3 240.-422 
·- ···-· >-·-

0.333 1.49E 3 182.069 -·-- 0.417 1:49E 3 123.715 
0.500 U9E 3 65.362 

0.583 1:49E 3 7.008 ..___, __ 
0 .667 1.49E 3 -51 .345 
0.750 H9E 3 -109.699 

0.833 1.5E 3 -168.052 
0.917 1.se 3 -226,405 
1.000 1.se 3 -2~.759 

6 0.000 513.951 -416.758 
0.083 515.013 -260.540 
0.167 5111.074 -84.322 

0.250 517,135 81.896 

0.333 518.196 248.11-4 

0.417 519.258 414.332 

0.500 620.319 680.550 
0.583. 521.380 746.768 
0.667 522.441 912.985 

0.750 523.603 .1.08E 3 

0.833 524.564 1.25E 3 - ·-- - ··-· 
0.917 626.625 1.41E 3 

···-• 
1.000 a26.68e 1.58E 3 

9 0.000 -204.418 -a21Ais ----- --·-- - 0.083 -204.418 -594.~6-4 

0.167 -204.418 -387.701 
0.250 ·2°'4.41 B -140.839 
0.333 -204.418 86.024 
0.417 · -204.418 312.886 

0.500 -204.418 . 539.749 

0.583 -204.418 766.612 
0.667 -204.418 993.47• 
0.750 -204,418 1.22E 3 
0.833 -20•U18 1.45E 3 

0.917 -204.418 1.67E 3 -·-- ·- 1.000 -204.418 1.9E 3 
1----·- -

10 0.000 729.448 400.,09 
,---

,...., _ __ 
0.0113 730.509 343.221 

0.167 731.570 285,532 

0.250 732.631 227.844 

Bend•Z Combined 

(psi) (psQ 
-4.88E 3 · 7.02E 3 

-5.08E 3 7.34E S 

-9.5E 3 11.4E 3 
-9.76E 3 1UIE 3 

-10E S 11.8E 3 
-10.JE -3 12E 3 

-10.5E 3 122E 3 .. 
-10.8E 3 12.4E 3 

-11E 3 12.6E 3 
·11.3E 3 12.BE 3 
-11 .ee 3 13.1E 3 

•11 .SE 3 13.4E 3 

•12.1E 3 13.7E .3 
-12.3E 3 14.1E 3 
-12 .61: 3 14.4E 3 

3.15E 3 4.08E 3 
3.03E 3 3.8E 3 
2.92E 3 3.52E 3 
2.8E 3 3.4E 3 

2.68E 3 3.45E 3 

2.57E 3 3.6E 3 
2.45E 3 3.l56E 3 

2.34E 3 3.6E 3 
2.22E 3 3.85E 3 

2.1E 3 3.71E 3 
· 1.99€ 3 3.76E 3 
1.87E:) 3.81E 3 ... 
1.75E 3 3.88E 3 

7.1E 3 -8.12E 3 
7.21E 3 -ao1e 3 
7,32E! 3 -7.88E ~ 
7.43E 3 -7.78E 3 
7.64E 3 -7.~E 3 
7.66E 3 ~ .17E 3 
7.77E· 3 ~ -51E 3 
7.88E 3 -8.SSE 3 

7.119E 3 -!l19E 3 
8.1E 3 -9.53E 3 

8.21E 3 -9.87E 3 

8.33E 3 ·10.2E 3 

8.44E 3 -10.SE 3 
,-4 .81E 3 !i-74E 3 
-4.73E 3 5.81E 3 

-4.86E 3 5.88E 3 
-4.98E 3 5.94E 3 

.Job Na I Shqt No 
2186-351 

Patt 

-R<I 

110 r~ 

WCH-195 
Rev. 0 

----
ey Ml-IF 0•"20-_Feb-07 c,,oww 

fill Crest Ped Bldg AW.std l~lo/T.,.. 21-Mar-2007 09:14 

Sheei•Y Shoar-Z 
{p!l) (psi) 

-338.923 -28.678 
-338.923 -28.578 

-401.331 15.403 
-401;331 15.403 
-401 .331 15.403 

-401 .331 15.403 
-401 .331 15.403 

-401.331 15.403 
-401 .331 15.400 
-401.331 15.403 
-401.331 15.403 ··-·-
-401 .331 15.403 
-401 .331 15.403 
-401.331 16.403 ·--401.331 15.403 
-180.497 -43.875 
-180.497 -43.875 

-180.497 -43.87!1 

·180.497 -43.876 
-180.497 -43.875 
-180.497 -0.875 
·-180.497 -43.875 
-180.497 -43.875 
-180.497 -43.875 
-180.497 -43.875 
-180.497 -43,875 
-180.497 -43.875 

··--180.497 -43.875 

173.433 -59.883 
173.433 -~ .883 

173.433 -59.883 
173.433 ~9.883 

173.433 -59.883 
173.433 ~9.883 

173.433 -69.883 
173.433 -59.883 
173'.433 -59.883 ... 
173.433 -59.883 

173,433 -59.81!3 

173.433 -59.81!3 
173,433 " -59.883 

-194.893 15.228 
-194.893 15.228 
-194.893 15.228 . 

-194.893 15.228 
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R<] ,...,..,,... ·-c,o.,,.ua.T..unre 
=s-..::...-

Softwar. llcerlsad la w.r.., eooa Con&u•o1.1 

lob Tooe Crest Pad Bldg 

.. 
cn..-t Washington CloslJ'e Hanford 

Beam Stress Cont. .. 
Beam UC Section Axlal Bond-Y 

(psi) {PS~ 

0.333 733.693 170.156 

0.417 734.754 112-468 

0.500 735.815 54.780 

0.583 736.876 -2.908 

0.667 737.938 -60.597 ·-
0.750 738.999 -118.285 - ·-.,._ ____ , 

0.833 740.060 -175.973 

0.917 741 .121 -233.661 
-·· 1.000 . 742.183 -291.348 ----

11 0.000 729.448 400.909 

0 .063 730.509 343.221 

0.167 731.570 286.532 

0.250 732.631 227.1144 

0.333 733.683 170.158 
0.-417 734.754 112.4t!I! 

0 .500 '736.616 5-4.780 

0.583 738.876 -2.908 

0.667 737.938 -60.597 

0.750 738.999 -118.285 

0.833 7-40.oeo .175-973 

0.917 741.121 -233.661 

1.000 742.183 -291.349 

12 0.000 774.120 425.343 

0.063 775.248 364.159 

0.167 776.376 302.975 .. 
0.2li0 777.504 241 .790 

0 .333 778.632 180.606 

0.417 779.760 119.422 

0.500 760.886 68.238 

0.583 782.017 -2.9-47 

0.667 783.1-45 -64.131 

0.750 784.273 ·125.315 

0.833 785 . .C01 -186 .500 --· 0.817 786.529 -2-47.8&4 ~~--- ...... 
1.000 787.1557 -306.868 

13 0.000 774.120 425.343 

0.083 775.248 364.159 ----- 0.167 776,375 . 302.875 - ···- - -- 0.250 TT7.li04 241.790 _,. __ 
0.333 · 776.632 180.606 

··-··-···----- . 
0.417 779.780 119.422 --- 0.500 760.868 513.238 
0.583 782.017 -2.947 

0 .667 783.145 -84.131 

0.750 784.273 · 125.315 

·-

Bend.Z Combined 
(psi) U,&4) 

-5.11E 3 6.01E 3 

-5.23E 3 6.0SE 3 

-5.36E 3 6.15E 3 

-5.49E 3 6.23E 3 

-5.61E 3 6.41E 3. ·--6.74E 3 8.59E 3 

-5.86E 3 6.78E 3 

-6.99E 3 8.96E 3 
-6.11E 3 7.15E 3 

-4.61E 3 5.74E 3 

-4.73E 3 5.81E 3 
-4.86E 3 5.88E 3 
-<I.SSE 3 5.94E 3 
-5.11E 3 6.01E 3 

-5.23E 3 6.08E 3 

-5.36E 3 6 .15E 3 
-6.49E '3 6 .23E 3 

-5.81E 3 6 .41E 3 

-5.74E 3 6.59E 3 

-5.BBE 3 6.78E 3 

-5.99E 3 15.96E 3 

-o,11E 3 7.15E 3 

-4.9E 3 6.1E 3 
-5.03E 3 6.17E 3 

•5,16E 3 6.24E 3 
·5.3E 3 6.32E 3 

-6.43E 3 6.39E 3 
-5.56E 3 8 . .C6E 3 

-5.7E 3 6.54E 3 
-5.83E 3 6 .62E 3 
--5.96E 3 6.81E 3 

•8.1E 3 7.01E 3 

-6.23E 3 7.2E 3 

-6.37E 3 _ 7 . .CE l. 
-6.5E 3 7.8E 3 

-4.8E 3 6.1E 3 
~ .OOE 3 6.17E 3 

-5.16E 3 6.2.e 3 

-6,3E 3 8 .32E 3 . 
-5.-43E 3 6.39E 3 

-5.56E 3 6.46E 3 

-s'5 .7E 3 6.541: 3 

-5.83E 3 6.82E 3 
-5.9BE 3 6.81E 3 
-6.1E 3 7.01E 3 

lob/lo I Sheet No 
2186-351 

Poll 

Rllf 

111 IR~ 

WCH-195 
Rev.a 

--···-

8Y MHF o."20-Feb-07 ClldW{V 

-
Flit Crest Pad Bldg AW-std I°"""""" 21-Mar-2007 09:14 

. 
Shear-Y Shc.ir-Z 

(psi) (psQ 

-194.693 15228 

-194.893 15228 

-194.893 15.228 

-194.893 15.228 
····-

-194.893 15.228 --194.893 15.228 
. -194.893 15.228 

-1114.893 15.228 . 
-194.893 15.228 

-194.893 15.228 

-194.893 15.228 

-194.893 15.228 

-194.893 15.228 

-184.693 15.228 

-194.893 15.228 

-194.893 16.228 

-194.893 15.228 

-194.893 15.228 

-194.893 15.228 ----194.893 15.228 
-194,8Q3 15.228 

-194.893 15.228 

-207.171 16.150 ----207.171 16.150 

-207.171 16.100 
-207·.171 16.150 

·207.171 16.150 
-207,171 16.150 

-207.171 16.150 

-207.17:1 16.150 

-207.171 18.150 

-207.171 18,150 

-207.171 16.150 
-207.171 16.150 

·-201.111 16.150 

-207.171 16.150 

-207.171 16.150 

-207.171 16.160 

-207.171 16.~~ 
-207.171 16.150 . 
-207.171 16.150 

-207.171 16.150 
-207.171 18.150 

-207.171 16.150 

•207.171 16.150 
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~ ,...~---co~ 

- - 11 WuverllootConlUlrants -·· JobTitte Crest Pad Bldg 

I----·• -
Client Washington Cl~ure Hanford 

Beam Stress Cont. .. 
Boam L/C Soctlon Axial Bend-Y Bond-? 

(psi) (ps~ (psi) 

0.833 785,401 -186.500 -6.23E 3 
0.917 786.529 -247.684 -6.37E 3 
1.000 787.1357 -308.868 -6.5E 3 

14 0.000 1.34E 3 438.752 -8.49E 3 - ·----
0.083 1.34E 3 374.838 -8.73E 3 --.·- _.,_ 
0.167 1.34E 3 312.923 -8.96E 3 
0.250 1.34E 3 251 .009 -9.19E 3 --· ·-·· 0.333 1.34E 3 189.094 .g,42E 3 

·-- 0.417 1,35E 3 127.180 -9.65E 3 
·-

0.500 1.35E 3 65.265 -9.88E 3 
0.583 1.35E 3 3.361 -10.1E 3 
0.667 1.35E 3 -58.564 -10.3E 3 

0.750 1.35E 3 -120.478 -10.6E 3 
0.833 1.35E 3 -182.392 -10.SE 3 -- D.917 1.35E 3 -2.U.307 0 11E 3 

- ·· 1.0QO 1.35E 3 -308.221 -11 .3E 3 - · 15 0.000 1.34E 3 436.752 -8.49E 3 

0.083 1.34E 3 374.838 -8.73E 3 ----- ·· 
0.167 1.34E 3 312.923 -8.96E 3 ----·- 0.250 1.34E 3 251 .009 -9.19E 3 - - ··- 0.333 1.34E 3 189.09• -9.42E 3 -----· 0.417 1.35E 3 127.180 -9.65E 3 ·-· 0.500 1.35E 3 65.265 .g.88E 3 

-··--· 0.583 1.35E 3 3.351 :10.1E 3 

0.887 1.35E 3 -58.564 ·10.3E 3 
0.750 1.35E 3 -120.478 -10.6E 3 ·-
0.833 1.35e 3 -182.392 -10.ee 3 
0.91°7 1.35E 3 -244.307 -11E 3 
1.000 1.35E 3 -306.221 -1 1.3E 3 

16 0.000 1.14E 3 -207.496 · 2.95E 3 
0.08:3 •• 1.141: 3 -94.987 •3.09E S 
0.167 1 .14E 3 17.521 -3.24E 3 ,-.... 
0.250 1.14E 3 130.029 -3.38E 3 

0.333 1.14E 3 242.538 -3.52E 3 
0.417 1.14E 3 355.046 -3.66E 3 

0.500 1.14E 3 -•87.554 -3.SE 3 ,-.... 
0.583 1.14E 3 58/1.063 -3.94E 3 
0,687 1.15E 3 692.671 --C.OllE 3 - · 0.760 1.16E 3 805.079 --C.23E 3 -- 0.833 1.15E 3 917.587 -4.37E 3 

o.~11 1.15E 3 1.03E 3 -4.51E 3 

1.000 1.15E 3 1.14E 3 -4.65E 3 

17 0.000 504.664 -433.576 2.49E 3 

0.083 505.725 -262.208 2.48E 3 

0.167 506.787 -90.840 2.46E 3 -·-

Combined 
(psi) 

7.2E 3 

7.4E 3 
7.8E 3 

10.3E 3 

10.4E 3 
10.ee 3 

10.BE 3 
11E 3 

11 .1E 3 

11 .3E 3 
. 11.5E 3 

11.BE 3 
12E 3 

12.3E 3 

12.6E 3 
12.9E 3 

10.3E 3 
10AE 3 

10.BE 3 
10.BE 3 

11E 3 
11.1E 3 
11 .3E 3 
11.5E 3 
11.8E 3 

12E 3 
12.3E 3 
12.6E 3 

12.BE 3 

JobNo 

2186-351 
~ ---
Patt 

Rd 

I Sh~No 112 r~ 

WCH-195 
Rev. O 

f-----···-·-····------------ . 81 MHF oa192~Feb--07 Old WW 

Flo Crest Pad Bldg AW.std I Dala/flme 21-Mar-2007 09:14 

Shnr-Y Shear.Z 
(psO (psl) . ----207.171 16,150 

-207.171 16 .1 50 
-i07.171 16.150 

-358.958 ··15.343 
-358.958 16.343 
-358.858 16.343 
-358 .. 858 16.343 
-3!58.958 18.343 
-358.958 18.343 -·--358.968 18.343 
-358:958 16.343 

-358.958 18,343 

-358.958 16.343 
. -358.958 16,343 

-358.958 16.343 
-358.958 16.343 ---358.958 16.343 
-358.958 . 16.3•3 -----358,95& 18.343 
-358.958 16.343 
-358.95! 18.343 

-358.958 16.343 ·-·---358.958 ,16.343 

-358.958 16.343 

-358.958 16.343 
-358.~ 16.343 
-358.958 18.343 
-358.958 18.343 

-358.958 16.343 -·--· 4.3E 3 -219.647 -29.696 

4.33E 3 -219.647 -29.698 
4.39E 3 -219.647 -29.898 
4.65E 3 ·219.647 -29.698 ··-4.9E 3 -219.847 -29.698 
5.18E 3 .;!19.647 -29.698 

. 5.41E 3 -219.647 -29.698 
5.67E 3 -219.847 -29.698 
5.82E 3 -219.647 -29 .698 
6 .18E 3 -218.647 -29.698 
8.43E 3 -218 .647 -29.698 
6.69E 3 -219.647 -29.696 
6.94E 3 -219.647 -29.698 
3.43E 3 -21.462 -45.235 
3.24E 3 -21.462 --45.235 ·-3.06E 3 -21.482 -45.235 
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-·-----
Rc]c~ 

·=-=--=-Sattwwa lanled lo 'Welwof Som Cal3iJtar.ta -
Joi> Tille Crest Pad Bklg . 

~ 

Cllont Washington cio,ore Hanford 

Beam Stress Cont... 
llaam UC Section Axial Bend-Y eend-Z 

(pSI) _ (Ile)) (psi) 

0.250 507.848 80.529 2.45E 3 

0.333 508.900 · 251 .897 2.44E 3 

0.417 509.870 423.265 2.42E 3 

0.500 611 .032 694.634 2.41E 3 ... 
0.583 512.093 766.002 2.39E 3 

. ~--
0.667 513.154 937.S70 2.38E 3 

0.750 614.215 1.11E 3 2.37E 3 - 0.833 515.277 1.28E 3 2.35E 3 
--· 

0.917 518.338 1.•5E 3 2.34E 3 
1.000 517.399 1.62E 3 2.32E 3 

Job NO 

2186-351 

--f'llrt 

Roi 
- -

I Sheet No 113 

... .. 

,R .. 

WCH-195 
Rev. 0 

··--

·--
9Y MHF °""lO-Feb-07 Oid WN 

Fa Crest Pad Bldg AW.std j Ootcm.., 21-M2r-2007 09:14 . 

-Combined Shear-Y Shear.Z 
(psi) (psi) (psi) 

3.04E 3 -21 .462 -45.235 

3.2E 3 -21 .462 -45.235 

3.35E 3 -21.-462 -45.235 --3.51E 3 -21 .462 -45.235 _____ ,..._ 
3.67E 3 -21 .482 -45.235 
3.63E 3 -21 .462 --45.235 

3.99E 3 · -21 .462 -46.236 

4 .15E 3 ·21 ,462 --45.235 

4.31E 3 -21.462 -46.236 

4.46E 3 -21 .462 -45.235 
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DESIGN OF" MAT FOUNDATION 

I 

NOOE NO .. 

1 

5. 

6 1.943 

10 0.482 

11 0.334 

15 -0.106 

NODE HO. Fx 
(kip) 

1 0.400 

5 1.467 

6 1.274 

10 0.986 

11 0.339 

15 ·0 ,102 

DESIGN OF MAT FOUNDATION 

.JOB DETAILS 

JOB NAME CREST PAD FNDTN 

Included 
X (In) Y(ln) Z (In) Support 

1 I 2 

3 

4 

5 
6 

-0. 

-2.007 

•2.322-

·2.162. 

12.000 I 0.000 

22B.000 0.000 

12.000 0.000 

228.000 0.000 

12,000 0.000 

228.000 0.000 

LOAD DETAILS 

INCLUDED LOADS 

I 0.000 

I 0.000 I 
108.000 

· 108.000 

·192.000 

-192.000 

·1.oad Case No 16; DL + .75 (Wl) + 75 
(LL) 

Pr1man, Pr1marv 
Serviceability Factor 0.000 

DeslW\ Factor 1.000 

Reaction Load 
Fy F:z Mx My 

(kiDl (k1p) (kip-in) (kfp•ln) 

·2.905 0.210 2.201 0.013 

-4.188 0.03-4 0.000 0.000 

-0.883 ·0.038 2.276 0.012 

.-2.028 -0.209 0.000 0.000 

-2 .316 0.021 1.489 ·0.002 

-2.m ·0.018 . 0.000 0.000 

Mz 
(kip·ln) 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

WCH-195 
Rev. O 

Page 1 of4 

U4 

--------- - --··- -·-------------·- ------
Load Case Na 19: TRUCX LOAD 

Pr1ma.rv Primarv 

Servlceabmtv Factor 0.000 
Desl!III Factor 1,000 

file://C:\STAADfoundation 3.5\CalcXsl\MatFoundation.xml 
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DESIGN OF MAT FOUNDATION 

I NODE No. JI 

·18.000 

HOOE NO. 

X1 Z1 
(in) (fn) 

6.000 30.000 

6.1)00 30 .000 

Fx 
(kip) 

Fx 
(kip) 

X2 
(in) 

6.000 

6 .000 

My 
(k.lp•!n) 

Load· Case H• 10: FLOOR LIVE LOAD 

l'riman Primary 

Servlcvablllty Factor 0.000 

Oes11n factor 1.000 

Quadrilateral Load 
Z2 Xl ZJ X• z-4 · 
(in) . (in) (in) (in) (In) 

11'1.000 234.000 114.000 23-4,000 30.000 
. 

234.000 
. 

234 000 30.000 198,000 198.000 

M:r. 
(klp•in) 

y 
/lnl 

0 .000 

0 000 

M-.r. 
Ip-In) 

Pressure, 
lklo/ln2l 

·0.002 

·0 ,001 

WCH-195 
Rev. 0 

Page 2 of4 

115' 

. .. -·-·· .. ·········-··- - -- --·- - - -···---------------------------- - · 

X1 
In 

Load Case, No 21: fl.EC ROOM DL 
Primarv Primary 

Se,mceabillty Factor 0.000 

Desi!ln Factor 1.000 

Qu;adrfl;ater,1I Load 

X3 • Z3. 
In) (In 

2•0.000 120.000 

Wry 
(kip-In) 

Z-4 
(in) 

30.000 

Mz 
. (kip-In) 

- - -----·--------- ----- ------------------ ------- --

load Case Ho 
18: DL+.75WL+.75LL+FL 
LL+TRUCK+FL DL 

Prlman Service 
Serviceability Factor ~-000 

Desltn Factor 1,000 

lnclude,d l'rfmarv Load Case Factor 

DL + .75 (WL) + .75 (LL) 1.000 
TRUCKLOAD 1.000 

FLOOR LIVE LOAD 1.000 

filCROOMDL 1.000 

llu: SLAB LOAD + DL + 

:file://C:\STAADfoundation 3.5\CalcXsl\MatFoundation.xml 
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DESIGN OF MAT FOUNDATION 

Load Case No 

Primary 

I Servtceabtt1ty Factor 

Desl11n Factor 

ROOF LL 

Service 

0.000 

1.000 

WCH-195 
Rev. 0 

Page 3 of4 
II(}; 

--------·--·---·--··------
PROPERTIES DETAILS 

Reaion 

FNOTN 

SOIL DETAILS 

MAT DIMENSION 

Z Coor(ln) 

·20-4.000 
120.000 

120.000 

-204.000 

ANALYSIS RESULTS 

Node Displacement Table 

Rx Ry 
Nod,. Load cas,. Dx(in) Oy(ln) Dz(ln) 

Rad Rad 

18 0 .00000 .·0.04401 0.00000 0.00009 0.00000 
0.00000 -0.01203 0.00000 0 .00006 0.00000 

0.00000 ·0.04-401 0.00000 0.00009 0.00000 

0.00000 -o.048n 0.00000 0.00009 0.00000 

00000 -0.04401 . 0.00009 0.00000 
0.00000 -0.05679 0.00000 
0.00000 0.00000 

0.00000 0.00000 
O.IXOXI 
0.00000 0.00000 

0 .00000 -0. 00000 
0.00000 00000 

Base Pressure Summary 

Node X-Coor(ln) Y-Coor(in) Z-Coor(ln) Load Case 

Maximum 
8- 28 0.000 0.000 

Pressure 

I II I 

:file://C:\S r AADfoundation 3 .5\CalcXsl\MatF oundation .xml 
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120.000 22 

Rz 

0.00016 

0.00016 

0.00016 

0.00010 

Base 
Pressure 
(klp/1n2J 
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DESIGN OF MAT FOUNDATION 

Minimum 
Base 

Pressure 
561 0 .. 000 · 204 .. 000 

Contact Arn 

Area In 
%of Total 

Area out of 
Load Case Contact Contact 

{lnll Area (ln2) 

18 m60.01031 100.00000 0.00000 

22 n160.01031 100.00000 0.00000 

DESIGN PARAMETERS 

Panel FY F'c Top 
Bottom Min Bar Max Bar Min 

Caver Spadn!I 
Name 

FHDT!-1 

(ktp/1n2) (~Jlnl) Cover (In) Sl%e (In) Slz~(fn) (in) ~ -
60.000 { •.000 2,000 3.000 r 3/ ; 11 

_ . ./ , .J , 

DESIGN OU1J>lTT 

Bottom of Mat X Direction 

Govemins Mllment(M00v>= -1.02:l(kfp··ln) 

Pm1n • 0.00111 

B7tXXl Pm•• =0 ,75x0 85x~xFc x- ~1= a 021 
fy \B70JJ+fy I 

Steel Percentage (P .a>= Pr,Qd = 

•~{ -· ( 1--(2x~; xm) x~,Pmin]= 0.00111. 

m=_L= 17.647 
wtiere 0.85 x fc 

Rn., -- Moov • 
0 .. 9 x d,ff2 x width 0 .. 002 

As 

We notke Smin <= S < = Smu 

file://C:\STAADfoundation 3.S\CalcXsl\MatFoundation . .xml 
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Un> 
2.000 I 

22 0.00070 

"of Total 
Art!:a 

0.00000 

0,00000 

Max Woodand 
Spadr111 Armer 

{in) Moment 

12.000 I Not Used 

WCH-195 
Rev. a 

Page 4 of4 
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~ -------:::---
---Ndto-r llalO Ccnoulllnll 

Jab Tllf• Crest Ped Bldg 

Cl;.,,t Washington Closu,e Hanlon! 

Su~12ort Reaction 
Node Uc Foree-~ Fon:e-Y Fo~ 

(kip) (kip) (kip) 

1 3 -0.uuu 0.001 -0 .. 051 
4 -0.000 0.001 -0.051 

0.2$4 __ _..:,._ 1 1.868 -0.050 - •-·- • 
2 0.280 2.213 -0.049 

5 -2.236 -0.800 -0.163 ------ - 9 -1,165 -0.831 -0.185 ~--··- ··· 
8 -1 .202 2.928 -0.208 
7 0.546 4.081 -0.099 

8 .1.m 1.068 -0.212 

10 0.284 1.869 -0.085 
·11 0.284 1.869 --0.085 

12 0.281 1.986 -0.089 
13 0.281 1.98e -0.089 -· -14 0.'87 3.617 -0.116 

16 0.487 3.817 -0.118 
16 -0,400 2.905 -0210 
17 -0.901 1.037 · -0.215 

5 3 0.000 0.001 -0.051 
4 0.000 0.001 -0.051 -
1 -0.262 1.849 -0.049 

2 -0.2n 2.198 -0.049 

5 -0.353 0.906 0.066 .. 
9 -1.331 0.922 0.069 

6 -0.734 4.176 -0.038 
~-

7 -0.539 4.047 -0.098 
8 . -0.614 2.754 0.017 
10 -0.261 1.849 -0.084 

11 -0.261 1.849 -0.064 ·---· 12 -0.278 1.9116 -0.088 

13 -0..278 1.966 -0.088 
••·- •- - · 14 -0.482 3.585 -0.115 

15 -0.482 3.585 -0.115 
18 -1 .467 4.188 -0.03-4 

17 -1 .592 2.no 0.020 

6 3 0.000 -0.001 0.051 

4 0.000 -0.001 0.051 

1 -0.078 0.725 0.051 
>--· 

2 -0.062 1.021 0.049 

5 •2.405 -0.790 -0.064 

9 -1-513 -0.811 -0.067 

6 -1 .943 0.898 0.040 

7 -0.160 1.7-48 0.100 

8 -2.483 -0.065 . -0.013 -· 
10 -0.078 0.725 0.087 

11 -0.078 0.725 0.087 

12 ·-0.083 0.770 0.090 

Mornent-X 
(klp7n) 

-0.00l 
-0.004 

0.016 
0.014 

--2.911 

-2.970 

-2.157 

0.029 
-2.895 

0.013 

0.013 

-0.014 

0.014 ... 
0.025 

0.025 
-2.201 -
-2.95-4 

0.000 
0.000 

0.000 
0.000 

0.000 -·-
0.000 

0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
0.000 

0.000 
0.000 --
0.000 

0.000 

-0.00& 

-0.008 
0.065 

0.015 

-3.074 

-3.137 

-2.229 
0.080 

-3.008 
0.060 

0.060 

0.084 

-
JaDNo 

2186-351 
~------ · 
Pat 

1W 

ey MHF 

1-Na 1 .. 

Duio-Feb-07 

WCH-195 
Rev. 0 

IRw 

·-
ChdWW 

Flt. CrestPadB!dgAW.sld 1- 21-Mar-200709:14 

Moment-Y Moment-Z 

(~1n) (klp"ln) .. 
0.000 0.000 

0.000 · 0.000 ·- -0.006 0.000 

-0.008 0.000 
-0,001 0.000 

-0.003 0.000. 
-0.011 0.000 
-0.012 0.000 

-0.007 0.000 

-0.006 ---0.000 

-0.008 0.000· 

-0.006 0.000 
-0,006 0.000 
-0.011 0.000 

-0.011 0.000 

-0.013 0.000 
-0.009 0.000 ·---0.000 0.000 

0.000 0.000 

0.000 0.000 
0.000· 0.000 --0.000 0.000 
0.000 0.000 

0.000 0.000 
0.000 0.000 
·o.ooo 0.000 
0.000 0.000 
0.000 0.000 

0.000 0.000 
0.000 0.000 

0 .000 0.000 
0.000 0.000 
0.000 0.000 

0.000 0.000 - 0.000 . 0.000 

0.000 · 0.000 

-0.004 0.000 

-0.005 . 0.000 

-0.003 0.000 

-0.005 0.000 

-0.010 . 0.000 
-0.009 0.000 -·-
-0.007 0.000 

-0.004 0.000 
-0.004 0.000 

-0.005 0.000 

Pmt ~Ir. 21lln'2007 10:19 STMD Pro forWindowa Refuse 2006 PrinlRun 1 of3 
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--···---·--··--· 
~ --~ -:::~ 

-1-lolWN/terBocoCalaJ-

.Id> ni. Crest Pad Bldg 

--Cioni Waahlngton Closure Hanford 

Su~~ort Reaction Cont .. 
Node UC Forc•X · Force-Y Forte-Z 

(kip) (kip) ~) 

13 -0.083 o.no D.090 - 14 -0.1-43 1.625 0.117 --·-- 15 -0.1~ 1.525 0.117 

18 -1.27-4 0.883 0.038 

17 ·1.591 -0.086 -0.018 

10 3 0.000 ~ 0.051 

4 0.000 -0.000 0.051 

1 0.078 0.723 0.050 

2 0.080 1.016 0.049 

5 . -0.824 0.694 0.162 
-···--·- -

9 -1.496 0.n4 0.184 

e -0.~ 2.007 0.207 

7 0.156 1.7-40 0.098 

8 -0.748 1.418 0.211 

10 0.078 0.723 o.oas 
11 0.078 0.723 0.085 .. 
12 0.081 0 .769 0.089 

13 0.081 0.769 0.089 - 14 0.139 1.520 0.1H! 
- ·· 

15 0.139 1.520 0.115 

16 -0.986 2.028 0.209 

17 -1.420 1.447 0.214 

11 3 0.000 -0.000 0.000 

-4 0.000 -0.000 0.000 
1 -0.124 1.323 -0.001 

2 -0.129 1.641 0.000 
5 -0.152 -0..309 -0.0:26 --- 9 -0.158 -0.317 -0.(127 

8 -0.334 2.322 -0.020 

7 -0.253 2.964 -0.001 

8 -0.278 1.013 -4.an .. 
10 -0.124 1.323 -0.001 .. 
11 -0.124 1.323 -0.001 

12 - -0;132 1.-406 -0.001 

13 . -0.132 1.406 -0.001· 

14 -0.227 2.616 -0.001 . 
15 -0.227. 2.816 -0.001 

16 -0.339 2.316 -0.021 

17 -0.282 1.008 -0.028 -
15 3 -0.000 -0.000 OJlOO 

-4 -0.000 -0.000 o.opo 
- · 

1 0.123 1.314 -0.001 

2 0 .128 1.631 0.000 

5 --0.151 0 .300 0.025 
--·-·· 

9 -0.157 D.31-4 0.026 

6 0.106 2.762 0.018 

-

lloment-X Moment.Y 
(klp-111) (klp1n) 

0.064 -0.005 

0 .075 -0.008 

0 .075 -0.008 

-2.276 -0.012 

-3.072 -0.0011 

0 .000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 
0.000 0.000 

0.000 0.000 

0.000 0.000 
0.000 0.000 

0.000 0.000 . 

0 .000 0.000 

0.000 0.000 

0.000 0.000 

0.000 o.poo 
0 .000 D.000 

0.000 0.000 

0.003 0.000 

0.003 0.000 

-0.040 0.002 

0.018 0.002 

-1.904 -0.002 

-1 .95D -0.001 
-1 .454 0.002 

-0.022 D.004 
•1.94-4 -0.000 

-0.038 · 0.002 

-0.038 0.002 

·-0.040 0.002 

. . -0.040 0.002 

-0.027 O.C)03 

-0.027 0.003 

-1.-189 D.002 

-1 .990 0.000 
0.000 0.000 

0.000 0,000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000· 

Jd>NO 

2186-351 

Part 

Ref 

ey MHF 

1-No 
I 2 

°"'°20-Feb-07 

WCH-195 
Rev.a 

/20 

f" 
CIICIWW 

FIie CfN1PadBldgAW.$ld \Dotell1rnt 21-Mar-·2007 09:1-4 

M01mmt-Z 
(klp·rn) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
0.000 

0.000 
0.000 

__ 0.000 

0 .000 

0.000 
0.000 

0.000 

0.000 

0.000 

0.000 

Q.000 
··-0.000 

_0.000 
0..000 ·-0.000 

0.000 

0.000 
0.000 

D.000 

0.000 
D.000 --0.000 

0.000 

0.000 
0.000 
0.000 

-~ 
0.000 

0.000 

0.000 

0.000 
0.000 
0.000 

0.000 
0.000 -·-0.000 

.. 0.000 

0.000 ··-- --PrlnlTln>o«l-21i03/200710;18 STMD Pro for Windows Release 2006 Pmt Rur, 2 of 3 
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_ .. _. 
~ 

.......... 
-•· ---~ --::---r-

_.........., .. w_Boo1~• 
Job _Ticlo Crest Pad Bk!g 

Clfont Washington Clo.sure Hanford 

SuQ~ort Reaction Cont ... 
Nod• UC Forc»-X Farca-Y Forc..Z 

(kip) (kip) (kip) 

7 0.251 2.945 -0.001 

8 -0.028 1.814 .0.02• 

10 0.123 1.314 -0.001 

11 0.123 1.314 -0.001 -
12 0.131 1.397 -0.001 .. 
13 0.131 1.397 -0.001 ·----- 14 0.225 2.599 . -0.001 

15 0.225 2.!599. -0.001 .. 
16 0.102 2.m 0.018 

17 -0.033 1.827 0.0'l5 -

Moment-X Momant-Y 
(klp~m) (klp1n) 

0.000 0.000 
0.000 0.000 

D.000 0.000 
0.000 0.000 ---0.000 0.000 

0.000 0.000 

0.000 0,000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

JobNO I SIM•t No 
2186-351 3 

PIii 

·---1W 

----
11y MHF Oot".2~el>-07 

WCH-195 
Rev. 0 

f ~/ 

1-
·--ChdWW 

Filo Crast Pad Bldg AW.std 1 ~ 21•-Mar-2007 09:14 

Mornent.Z 
(klp1n) 

0.000 

0.000 

0.000 

0.000 
0.000 

0.000 
0.000 
0.000 

0.000 

0.000 

r 
I 

l 

~ 
! 
i 
i 
I 
I : 
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I_ 
Pllnl 

0,601 

1'11,t 

WCH-195 
Rev.a 

-------- ------+-""'-·--·- ··----------·-·-------1 

By Chd 

RI• CREST PAO FNOTN FlN o..mm. 2H.1ar-200T :10:33 

Cut Section Design Report 

0.601 

- --------------·-·--- --------------

0579 0.579 

Element X(ln Z(in Face r.'loment kip-In/In Load Case Area Reqd.ina/fl 

1 10.51 204.0< Top 0.17 18 0.60 

Bottom 0.00 18 0.58 
--··- ·- ---------- --

1 10.56 ,198.,0C Top 0.00 18 0.00 

Bottom -0.07 22 0.58 --- - · 
2 10.60 192.0C Top 0.00 18 0.80 - ----

l Bottom -0.30 18 ' 0.58 ,-- -·-----
2 10.64 186.0C Top 0.04 22 0.60 

Bottom 0 .00 18 0.58 

2 10.68 180.0( Top 0.41 22 0.60 ......._ --
Bottom 0.00 18 0.58 I 

3 10.73 174.()( Top 0.47 22 0.80 --- --
Bottom 0.00 18 0.58 

3 10.n 168.0< Top 0.58 22 .o.oo 
r· Bottom 0.00 18 0.58 

4 10.81 162.0C Top 0.58 22 0.80 

Bottom 0.00 18 0.58 

5 10.85 156.0C Top 0.56 22 0.60 

Bottom 0.00 18 0.58 

5 10.90 150.0C Top 0.44 22 0.60 ·-
Bottom 0.00 18 0.58 

5 10.94 l144.0C Top 0.29 22 0.60 -
Bottom 0.00 18 0.58 

6 10.98 138.0( Top 0.03 ' 22 0.60 ----
--- ·- Bottom 0.00 18 0.58 

P~Rw>1 of3 

l-
1 

I 

l 
i 
I 
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WCH-195 
Rev. 0 

I

=~=----·-- ••""' _____ ·-- -----.--JabNo' ---,----No - --ifi7 
---lo P&II I 

I Jcl>Tlle 

! By Chd 

Clilnl Ao CREST PAD FNDTN FIN o..r..,,. 21-Mar-2007 10:33 

Cut Section Design Report Contd.,. 

Element X (in Z(Jn Face ""!oment klp-lnnn Load Case 
----

6 10.98 138.()( Top 0.03 ·- --Bottom 0.00 

6 11 .02 132.0C Top 0.00 

Bottom -0.26 ----
7 11.06 126.0C Top 0.00 

Bottom -0.68 
.. --··--·· 

7 11 .11 120.0C Top 0.00 

Bottom -1 .15 

8 11.15 114.0( Top 0.00 

Bottom -1.79 

8 11.19 108.0C Top 0.00 

Bottom -2.44 

9 1123 102.0C Top 0.00 
•·--•-· 

Botmm -3.52 

10 11 .28 -96.00 Top 0.00 

Bottom -4.56 

10 11.32 -90.00 Top 0.00 
1--•-·---

Bottom -"'.73 
11 11.36 -84.00 Top 0.00 I 

------- -
Bottom .-4_97 

11 11.40 -78.00 Top 0.00 
-· 

Bollom -4.14 

12 11.45 .n.oo Top 0.00 
--· 

Bottom ·-3.37 

12 11 .49 -66_00 Top 0.00 
··-

Bottom -3.10 -
12 11.53 -60.00 Top 0.00 

Bottom -2.84 -
13 11.57 -54.00 Top 0.00 

Bottom -2.84 --
13 11 .62 -48.00 Top 0.00 

Bottom -2.90 

14 11.66 -42.00 . Top 0-00 

Bottom -3.23 

14 11.70 -36.00 Top 0.00 

Bottom -3.56 

15 11.74 -30.00 Top 0.00 

Bottom ·4 .43 
15 11 .78 -24.00 Top 0.00 

Bottom -5.28 --
Pmc Twne/Dalr. 21/D31200T !Cl:45 
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·-------
22 

18 

18 

18 

18 

18 

18 

18 

18 

18 
18 

18 
18 

18 

18 
18 

18 -
18 

18 

18 

18 
18 
18 
18 
18' 

-·· 
18 
18 

18 

18 

18 ----18 
18 

18 

18 

18 

22 
18 

22 

18 

22 

Area Reqd..fn•/ff 

0.60 

0.58 

0.60 

0.58 ·-
0.60 
0.58 ' 
0.60 

0.58 

0.60 ---
0.58 

0.60 ·-
0.58 

0.60 --
0.58 ·- 0.60 

0.58 -----
0.60 
0.58 

·-
0.60 

0.58 

0.60 
0.58 ·-
0.60 

0.58 I 
0.60 

0.58 ------
0.60 

0.58 

0.60 · 

0.58 

0.60 

0.58 

0.60 

0.58 

0.60 

0.58 

0.60 
0.58 -
0.60 

0.58 

Pdot Run 2 01 3 
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~ 
Jct>No 

So-e lcerwod lo 
Part 

; lobTrtle 1W 

By 

1-No 

011\9 Cl'ld 

WCH-195 
Rev.a 

1:24 
IRw i 

I 
! 

CiJofil ,... CREST PAO FNOTN FINI o.o..rr ... 21-Mar-2007 10:33 

Cut Section Design Report Contd ... 

Element X(in Z(ln Face Moment kip-in/Ir Load Case Area Reqd.in2/f1 

15 11 .78 -24.00 Top 0.00 18 0.60 
··- ··- ·--

i 
Bottom -5.28 22 0.58 ---- -

1_6 11.83 -18.00 Top 0.00 18 0.80 
I 
I Bottom -5 .26 22 0.68 I 

! 17 11 .87 -12.00 Top 0.00 18 0.60 

Bottom -5.13 22 0.58 -·- -·--
17 11 .91 -6.00 Top 0.00 18 0.80 

j 
Bottom -4.42 22 0.5B 

. 17 11 .95 .:0.00 Top 0.00 18 0.60 --- · 
I 
I Bottom -3.85 22 0.58 

I 18 11.9B 3.23 Top 0.00 18 0.60 
- ··- .. --------

Bottom -3.34 22 0.58 

45 12.00 6.46 Top 0.00 18 0.60 ' ! 
Bottom -2.80 22 0.58 

i 45 12.02 9.23 Top D.00 18 0.60 
1 ~---··-· 

Bottom -2.26 22 D.58 

! 45 12.04 12.00 Top 0.00 18 0.60 ! 
' Bottom -1.86 22 D.58 i 

48 12.08 18.00 Top 0.00 18 0.60 

Bottom -1.33 22 0.58 
l 47 12.12 24.00 Top 0.00 18 0.60 l -· --- ,__ ___ ___ - - -----
I Bottom -0.78 22 0.58 

J 47 12.17 30.00 Top 0.00 18 0.60 

l Bottom -0.40 22 0.5B 

47 12.21 36.00 Top 0.05 18 0.60 

Bottom -0.12 18 0.58 -----· 
48 12.25 42.00 Top 0.14 18 0.60 

>---- -

' 
Bottom 0.00 18 0.58 -- ··--

' 49 12.29 48.00 Top 0.35 22 0.60 
I Bottom . 0.00 18 0.58 

49 12.34 54.00 Top 0.-47 22 0.60 
- - -- - - · 

Bottom 0.00 18 0.58 
·-----···- ------ ··- -~ 

50 12.38 60.00 Top 0.60 22 0.60 

Bottom 0.00 1B 0.5B 
-- ···-·-

50 12.42 66.00 Top 0.85 · 22 0.60 

Bottom 0.00 18 0.58 

50 12.46 72.00 Top 0.71 22 0.60 

Bottom 0.00 18 0.58 ---·--· '--- - - -
51 12.51 78.00 Top 0.69 22 0.60 

·--I 

I Bottom 0.00 18 0.58 

PrlntTimeitlate: 21l!l3/2007 10:45 
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SollwsololnMdlll 1~-

'Cllat 

i 
I 
! 

____ .., _ 

JcbNo ,-~ 
~ 

Roi 

By Dol9 Ood 

WCH-195 
Rev. 0 

12~ 
IRw ! 

i 

--
Fn. CREST PAD FNOTN FINllleloffino 21-Mar-200710:50 / 

I Cut Section Design Report 
I 

0.601 __ 

j 

- -----· 

0579 

(Element X(in Z (in Face Moment kii>ln/in Load Case -· 514 23127 204.0C Top 0.02 

Bottom 0.00 

i 514 231.29 198.0C Top 0.00 
; ,_. .. 
i 
I 

Bottom -0.20 
! 514 231 .32 182.0I Top 0.00 

~ - ---·----- ---
Bottom -0.52 

515 231.35 186.0l Top 0.00 

Bottom -0.28 

i 515 231 .38 180.0( Top 0.04 

Bottom -0.09 

516 231 .41 174.0( Top 0.00 

i Bottom -0.00 ,__ ____ 
231A4 168.0( 

I 
516 Top 0.09 

i Bottom -0.01 
I 

162.0( Top I 517 231.47 0.14 
! ·-· 

Bottom 0.00 j 
517 231 .. 50 156.0( Top 0.21 

Bottom 0.00 . 

i 518 231 .52 150.0C Top 0.25 

i Bottom 0.00 

l 518 231.55 144.0C Top 0.30 
; Bottom 0.00 r 519 231.58 136.()( Top 0.34 

~L - --·--· Bottom 0.00 
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18 

18 

18 
- ·-·-

18 

18 

18 

18 

22 

18 

18 

18 

22 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 
18 

18 

Area Reqd.ln2/ff 

0.60 

0.58 

0.60 ·- -------
0.58 

0.60 

0.58 

0.60 
·- -

0.58 

O.BO 

0.58 
" 0.60 

0.58 

0.60 

D.58 

0.60 

0.58 .. 
0.60 

0.58 

0.60 

0.58 

o.eo 
0.58 

0.60 

0.58 

0.601 

Pt1n!Rl.ft1 

I 
i 

J 
013 

I 
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,~-1 ___ ., 

I Clo<>t 

Element X(ln Z(ln Face 

519 231 .58 138.0C Top 

Bottom -520 231.61 132.()( Top 

Bottom 

520 231.64 126.0 Top 

Bottom 

521 231.67 120.0C Top 

Bottom 

521 231.70 ·114.<X Top 

WCH-195 
Rev. 0 

:_~---···----~ 1-~ ,~ Part _,_ _______ .___----!. 

I 2.~ 

I ----- ---·-------+-M-------------7 
By Doi• Qid I 
FIi CREST PAD FNO'TN FIN/o.wr..,. 21-Mar-200710:50 / 

Cut Section Design Report Contd •• 

Moment klp-ln/111 l.oad Case Area Reqd.ln2/tl 
--- ·-

0.34 18 0.60 
··----- · -0.00 18 0.58 

0.39 18 0.60 ·--
0.00 18 0.68 
0.42 18 0.60 

·-
0.00 18 0.58 

--·· 
0.47 18 0.60 

0.00 18 0.58 .. 
0.49 18 0.60 ·-.Bottom 0.00 18 0.58 

I 521 231.72 108.0< Top 0.53 18 0.60 --·- ~-·-· 
Bottom 0.00 18 0.58 ~ 

522 231 .75 102.0C Top 0.54 18 0.60 ! 

Bollom 0.00 18 0.58 ·---
523 231 .78 ·-96.00 Top 0.57 18 0.60 

-· 
Bottom 0.00 18 0.58 ·----·-

i 523 231.81 -90.00 To·p 0.57 18 0.60 ·--Bottom 0.00 18 0.58 ; 

·-
523 231 .84 -84.00 Top 0.59 18 0.60 

·-··--· 
Bottom 0.00 18 0.58 

--·-·· 
524 231.87 -78.00 Top 0.57 18 0.60 

Bottom 0.00 18 0.58 I - - -
524 231.90 -72.00 Top 0.57 18 o.eo l -·-----···--

Bottom 0.00 18 o.~ 
j 525 231.93 -00.00 Top 0.53 - 18 0.60 -- ---

Bottom 0.00 18 0.58 
·---·· 

525 231.95 -60.00 Top 0.51 18 0.60 ---· 
Bottom 0.00 18 0.58 ) - -· 

521J 231.98 ··54.00 Top 0.45 18 0.60 

Bottom 0.00 18 0.58 

527 232.01 -48.00 Top 0.40 18 0.60 ·--- ------· 
Bottom 0.00 18 0.58 --- ·----·· --

527 232.04 -42.00 Top 0.29 . 18 0.60 i r Bottom 0,00 18 0.58 

527 232.07 -36.00 Top 0.20 18 0.60 

Bottom 0,00 18 0 .58 

528 232.10 -30.00 Top 0.04 18 0.60 ·-
Bottom 0.00 18 0.58 i --

529 232.13 -24.00 Top 0.00 18 0.60 i 
>-----· 

Bottom -0.13 22 0.58 i 
Print'""""'°""' 21/IX!lm7 10:50 Print~2cl3 

! 
! 
! 

l 

i 
!" 
; 
! 
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Dell Chd 

WCH-195 
Rev. 0 

It L--'---, 

~

. __ ,__ ,~~ 

Cioni Fie CREST PAO FNOTN F1,NllllllelT1tM 21-Mar-2007 10:50 I 

Cut Section Design Report Contd •. 

Element X(ln Z(Jn Face Moment klp-in/i11 l.oad Case 

529 232.13 -2,4.00 Top 0.00 

Bottom -0.13 

i 529 232.15 ·- .. 1a.oo Top O.QO 

Bottom -0.36 ------
530 232.18 -12.00 Top 0.00 

Bottom -0.60 

530 232.21 -6.00 Top 0.00 
Bottom -1 .07 

i 
I 530 232.24 -0.00 Top . 0.00 

i Bottom -1 .52' 

531 232.27 6.00 . Top 0.00 
Bottom -1.19 

532 232.30 12.00 Top 0.00 ---
Bottom -0.85 -

532 232.33 18.00 Top 0.00 
Bottom -0.73 ------

I 532 232.36 24.00 Top 0.00 
·-··-

Bottom · -0.63 

533 232.38 30.00 Top 0.00 
Bottom -0.59 

534 232.41 36.00 Top 0.00 
Bottom -0.56 --534 232.-4-t 42.00 Top o.oo 

·---
Botl0m -0.!56 

.535 232.47 48.00 Top 0.00 
Bottom -0,54 -

535 232.50 54.00 Top 0.00 
Bottom -0.53 

535 232.53 60.00 Top 0.00 

Bottom -0.51 

538 232.56 66.00 Top o:oo 
Bottom -0.49 

537 232.58 72.00 Top 0.00 
' ~ottom -0.45 I 
I --

537 232.61 78.00 Top 0.00 

Bottom -0.42 

537 232.64 84.00 Top 0.00 

Bottom -0.39 
-· 

538 232.67 90.00 Top 0.00 
Bottom -0.36 

Print Time/Dale: 2tl00/200T 10;~ 
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18 

22 

18 

22 

18 
22 
18 
22 

18 
18 
18 
22 

18 

22 

18 .. 
22 

18 
22 

·-
18 

22 

18 
22 
18 

22 
18 . 

22 

18 
22 

18 ---
Z2 
18 
22 

18 

22 

. 18 

22 

18 

22 
18 
22 

Area Reqd.ln2/f1 

0.60 
0.58 ·- 0.60 ---
0.58 
0.60 
0.58 
0.80 

0.58 --
0.60 
0.58 
0.60 
0.58 

0.60 
·-

0.58 --
0.60 

0.58 . . 
0.60 

0.58 · i 
0.60 
0.58 
0.60 --- ··--
0.58 --
0.60 -
0.58 i 

0.60 

0.58 ---
0.60 
0.58 
0.60 

0.58 

0 .60 

0.58 
·-

0.80 
0.58 . . 
0.60 I 
0.58 
0.60 
0.58 

0.60 

0.58 
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Job No 

--tD l'art 

JobTlh Raf 
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1-~ 

Dai. Cllll 

WCH-195 
Rev. O 

/?'i 
IRw 

1c1.-t l=ilo CREST PAD FNOTN FINI o.wr- 21:Mar--200710:50 

Cut Section Design Report 

0.601 

·-------- --
0.579 

Element X(lnJ Z(ln Face Moment kip-In/in Load Casa 
-- -

1 0.00 192.~ Top 0.20 . 22 

Bottom 0.00 18 
1---·- · 

1 6.00 192.3C Top 0.00 18 
Bottom -0.06 22 

28 12.Q0 192.2, Top 0.00 18 --
Bottom -023 22 

28 18.00 192.1• Top 0.33 18 
Boct0m 0.00 18 

28 24.00 192.0, Top 0.82 22 
-· Botlom 0.00 18 

55 26.55 192.0:: Top 0.92 22 

Bottom 0.00 18 

56 29.11 192.0C Top 1.00 22 

Bollom 0.00 18 -· 56 32.55 191 .9E Top 1.09 22 ·------
Bottom 0.00 18 

56 36.00 191.9' Top 1.31 22 -- ··----· I 
! Bottom 0.00 18 

83 42.00 191.~ Top 1.53 22 

B~om 0.00 18 

110 48.00 191 .7E - Top 1.75 22 
·Bottom 0.00 18 

110 54.00 191 .61: Top 1.91 22 

Bottom 0.00 18 
Print - -- -- ----~ ---· 
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- -----~~--- - ---

Area Raqd.ln2ffl 

0.60 ----
0.58 
0'.60 -
0.58 -- -
0.60 

0.58 

0.60 
0.58 

0.60 

0.58 
- · 

0.60 
0;58 ·-
0.60 

0.58 ___ :,__ __ 
0.60 

0.58 

0.60 

0.58 ----
0.60 

0.58 

0.80 

0.58 

0.60 

0.58 I 

0.601 

0579 

I 
Print!M1013 

i 

i 
L 
; 

I 
! 
I-
i 

Page 320 of 345 I 

H-139 



1~---
Jct>TIII 

cu ... 

Element X(in Z(in Face 

110 54.00 1!il1-~ Top 

Bottom -----
137 60.00 191.8( Top 

Bottom 
137 88.0D 191 .5 Top 

Bollom 

164 72.00 191.4 Top 

Bottom 

I 164 78.00 191.3, Top 

L- Bottom 
I 164 84.00 191.25 Top 

Bottom ----·· 191 90.00 191 .21 Top 

Bottom 

218 86.00 191.1~ Top 

Bottom 

218 102.00 191 .CM Top 
! Bottom - -

218 108.00 190.91 Top 

Bottom 

246 114.00 190.9( Top 

Bottom 

272 120.00 190.S: Top 

Bottom 

272 126.00 190.7! Top 

! Bottom 

299 132.00 190.6, Top 

Bottom 

299 138.00 190.51 Top 

Bottom 
326 144.00 190.5 T9p 

Bottom ,.._, 
326 150.00 HI0.4' Top 

f3ott9m 

326 156.00 190.3« Top 
I Bottom i 

I 353 162.00 190.21 Top 
I Bottom i 
I . 

380 168.00 190.21 Top I 
Bottom 

Job Ne 

Port 

Rof 

SbM!No 

WCH-195 
Rev. 0 

1-By-------Dell----·---C-hd-----t 

Fill CREST PAD FNDThl FIN Dllltlr""• '21-Mar-2007 10:50 

Cut Section Design Report Contd .. 

Moment klp-lnnr l.oadCase Area Reqd.ln'/f 

1.91 22 0.80 
-· 

0.00 18 0.68 ·--
207 22 0.60 

-·- -· 
0.00 18 0.58 

2.18 22 0.6D 

0.00 18 0.58 

2.29 22 0.60 

0.00 18 0.58 

2.38 22 0.60 
; 

0.00 18 0.58 
-- -- ----

2.43 22 0.60 

O.DO 18 0.58 __ ,. __ 

2.'46 22 0.60 --·-
0.00 18 0.58 

2.48 22 0.60 . 
0.00 18 0.58 

2.47 22 0.80 
0.00 18 0.58 

2.4S 22 0.80 

0.00 18 0.58 -
2.41 18 0.60 -
0.00 18 0.58 

2.35 18 0.60 

0 .00 18 0.58 -
2.28 18 0.60 

··· - -
0.00 18 0.58 -
2.19 18 0.60 ·-----.. -
0.00 18 0.58 

2.09 18 0.60 -- -----
0.00 18 0.68 

1.98 18 0.60 

0.00 18 0.58 

1.85 , 18 0.60 
-----·-

0.00 . 18 0.58 

1.72 18 0.60 · 

0.00 18 0.58 

1.58 18 0.60 

O.DO 18 0.58 

1.44 18 0.60 

0.00 18 0.58 
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I~ 
JobNo 

I 
__ .. 

Part 
I 

/obr111o Roi 

fly 

-I S-No 

Doa Chd 

WCH-195 
Rev.a 

/~(!) 

1-

Cioni • Fl1o CREST PAD FNDTN FINI,_,,_ 21-Mar-200710:50 I 

Cut Section Design Report Contd •• 

Element X(in Z(in Face Moment klp.in/i~ Load Case Area Reqd.ln•lfl 

380 168.00 190.2( Top 1.44 18 0.60 
-"-------- 1-- d ---·-· · - -----------

Bottom 0.00 18 0.58 

380 174.001190.1~ Top 1.28 18 0.60 

Bottom 0.00 18 0.58 
-· - -

380 180.00 190.0 Top 1.13 18 0.60 

Boltan 0.00 18 0.58 --------····-- ···---- -·-··--·-----
407 186.00 189.9, Top 0.97 18 0.80 

Bottom 0.00 18 0.58 
I -434 19200 189.~ Top 0.80 18 0.60 
l ·---------- - ----- -----. 

Bottom 0.00 18 

434 198.00 189.8. Top 0.63 18 
·-

Bottom 0.00 18 

.434 204.00 189.7~ Top o:•5 18 

! Bottom 0.00 18 
··-··- ----- ---

; 461 21,0.00 189.6E Top 0.2.7 
Bollom 0.00 

488 216.00 189.~ Top 0.16 

Bottom 0.00 
r--· 

488 222.00 189.5( Top 0.00 

Botlcm -0.16 

i 488 228.00 189.~ Top 0.00 

Bottom -0.50 

515 234.00 189.3! Top 0.00 ----- -- ~ ---
Bottom -0.20 ,.... ____ .__ 

515 240.00 189.2i Top 0 .04 

Bottom 0.00 

Design Analysis Variance Report ERDF Cells 7-10 
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18 

18 --
18 

18 

18 
18 

18 

18 

18 

18 
18 

18 

0.58 

0.60 -----
0.58 

0 .60 -----
0.58 - -------
0.80 

0.58 
--· 

0.60 

0.68 

0.60 

0.58 

0.60 

0.58 

0.60 

0.58 --
0.60 

0.58 i 
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JcbNo 

p .. 

Job Tille Rot 

lly 

-

I 8heo\No 

--o.i. Chi 

WCH-195 
Rev. 0 

,~, ,~ 
I 
I 

.J 

Clknt Fl• CREST PAO FNOTN FINl°"'.n-- 21-Mar-200710:50 

Cut Section Design Report 

;:.O•::::c60""1'----------------- ----------------- ----- --'o"".6=;01 

+------------------------ --------- -- ---------------1 

0579 

Element X (In Z Qn Face Moment ldp-ln/111 Load Caae Area Raqd.in2/f1 

27 o.oo 108.09 Top 0.11 22 o.eo 
>-----+----t--+-----=--1-------+-----11--------1 

Bottom 0.00 18 0.58 
f----+..,.,---4--+---+---··-- ---+----1--------1 ·ttoo 108.07 Top 0.02 18 o.eo 27 
~ ------+--+----+--'--t-------1-------------t 

Bottom 0.00 1 B 0.58 
27 12.00 108.05 Top 0.10 18 0.60 

- ----l-----1----+--=-4--- ----• - ----1--- -----1 
Bottom -0.03 22 0.58 

54 18.00 108.0~ Top 0.41 18 0.60 
- -----1---1----1---'--1-·----- • -------------1 

Bottom 0.00 18 0.58 
24.00 108.01 Top 0.73 22 0.60 

i-----+----1---+----=---+------••-i----- • -~-------l 54 
Bottom 0.00 18 0.58 

--~--+--- -+---+----------'- - ---....... ------' 
81 26.08 108.01 Top 0.87 22 0.80 

et,ttom o.oo 18 0.58 
80 28.15 108.0C Top 0.82 22 0.60 

Bottom 0.00 18 · 0.58 
!~ --1-3-2-.08--+1-0-7-.99-4--T-op--1'----0-.9-7 ____ 22 0.60 

I Bottom o.oo 18 o.58 
:ao•·--t-36-.-oo-+-1-01-.-91-1-T-o-p--+---1.-11 __ -4-__ 22 __ 1----o-.e-o --r- Bottom 0.00 __ _ , _ _ 1_8 _ ________ _ 0_-58 __ _, 

107 42.00 107.95 Top 1.34 22 0.60 
Bottom 0.00 18 0.58 

134 48.00 107.93 Top 1.51 22 0.60 
Bottom 0,00 18 0.58 

134 54.00 107.91 Top 1.63 22 0.60 
';,i;;i- __ ____ ,_ 0:,,.,_ _ _.__B_o_tt_om__,_ _ __ o._00 ____ _ __ 18 __ ..__ _ _ o_.58 __ ___, 
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iff<l JobNo 

Solblme konMd to Pa1 
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SIIM!No 

Olllo 

WCH-195 
Rev. 0 

L:JZ ~. 

Chd ·.--• -·-1 
/ Client -··--·- - , ... CREST PAO FNDTN FINloowr""' 21-Mar-200710:50 

Cut Section Design Report Contd •• 

Element X (In • Z (In Face Moment klP-lnll Load Case Area Reqd .. ln2/fl 

134 54.00 107.91 Top 1.63 22 0.60 
}----

Bottom I o.oo I 18 I o.ss 
161 160.00 J107.89j Top I 1.75 -1- --·-22 ·--+- 0.60 

. - 0.58 Bottom I o.oo 18 

181 I 66.001107.871 Top I 1.83 22 0.60 

I I I !Bottom' 0.00 I 18 I 0.58 ~ 
72.00107.85 Top 1.90 22 0.60 188 

' I 18.00 /101.83/~:;/ --- ~:: --·--·+--··· ~ ···-f ~:: 188 
Bottom I o.oo I 18 I o.58 

188 84.00 1107.811 Top I 1.98 I 22 I 0.60 
Bottom I o.oo I 18 I o.58 

... 215 90.00 107.79 Top 1.99 22 . 0.60 --I 

Bottom 0.00 18 0.58 

I 242 96.00 107.78 Top 1.98 ··-- - 22 0.60 
· Bottom 0.00 18 0.58 

C242"-n02.ool101., Top I --~--+ 22 I 0.60 
Bottom 0.00 18 0.58 

I 242 1108.001107.741 Top I 1.93 I 22 I 0.60 -·-
Bottom 0.00 18 0.58 

j 269 [114.00107.72 Top 1.87 18 0.60 
I I Bottom 0.00 18 0.58 -

_ ·120.00107.70 Top 1.81 ---- 18 0.60 296 
~- I Bottom o.oo 18 o.s8· - -: , 

296 1126.00107.68 Top 1.73 18 0.60 

~ 0.00 . 18 0.58 

323 132:ooho1.66I Top 1.64 18 o.60 

I I I . Bottcml o.oo I 18 I 0.56 
138.00107.641 Top 1.55 18 0.60 323 

Bottom D.00 18 0.58 
l-----+---+---+---1---- -------a 

350 _ 144.00107.62 Top 1.44 18 0.60 __ 
Bottom 0.00 18 0.58 -- --- ··-· 

. . 350. 150.00 107. Top 1.33 18 0.60 
Bottom 0.00 18 0.58 ,• 

350 l156.00l107.58I Top I 1.20 I 18 I o.60 
Bottom I o.oo I 18 o.ss 

I 3n /162.00,107.581 Top I _ 1.08 / 18 . I 0.60 I 
I Bottom · 0.00 18 0.58 

l 404 1168.001107.541 Top I 0.95 ___ L __ 18 - t--·-----0._60 _ _, 
I Bottom 0.00 I 18 0.58 

Prlt!llTIIIMlam: 21AXY2007 1(155 PmtRun2of3 
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JobNo 
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By 

Sllool No 

Dalo Chd 

WCH-195 
Rev.a 

Fil9 CREST PAD FNOTN FINI 0111.mne 21-Mar-2007 10;50 

cut section Design Report contd ..• 

Element X(in Z (in Face Moment klp-ln/111 load Case 
-

404 168.00 107.54 Top 0.95 

Bottom 0.00 

404 174.00 107.52 Top 0.82 
--· Bottom 0.00 

404 180.00 107.60 Top 0.69 ·------ ... 
Bottom 0.00 

431 186.00 107.48 Top 0.58 

Bottom 0.00 

458 192.00 107.46 Top 0.-43 

Bottom 0.00 

'458 198.00 107.44 Top 0.31 ~ --
Bottom 0.00 

458 204.00 107.42 Top 0.17 

Bottom 0.00 

485 210.00 107.40 Top 0 .06 -
Bottom 0.00 

512 216.00 107.38 Top 0.06 
>--· 

Bottom -0.05 

512 222.00 107.36 Top 0.00 

Bottom -0.23 

512 228.00 107.34 Top 0.00 

Bottom -0.51 -··---
539 234.00 107.32 Top 0.00 -I 

I Bottom -0.20 ·-
~ -

240.00 107.30 Top 0.04 
~--· 

0.00 Bottom 

!'lint Timo/Oale; 21/03/2007 10:55 
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18 

18 

18 

18 

18 

18 

18 

18 
18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

Area Reqd.in2/fl 

0.60 

0.58 

0.60 

0.58 

0.80 
" 

0.58 
·-

0.80 i 
0.58 

0.80 

0.58 

0.60 
···-

0.58 

0.60 

0.58 
·-

0.60 

0.58 

0.60 

0.58 

0.60 

0.58 

0.80 
0.58 

0.60 
·--

0.58 
0.60 

0.58 
··-

_________________________ ___, 
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WCH-195 
Rev.a 

f.'j ~-=-- ---.. ·------------ ---~---

I
R<J ~b~-----•-------No --R------fov 

_ ---IIO Pert 

R.r 

F1la CREST PAD FNOTN FIN ~.,. 21-Mar-200710:50 

Cut Section Design Report 

0.601 0.601 

0579 0579 

! Element X (In Z (in F.ace Moment kip-in/in Load Case Area Reqd.in2/fl 

! I 16 0.00 -18.08 Top 0.05 18 0.80 

L___:_ __ Bottom 0.00 18 0.58 
I 16 6.00 -18.04 Top 0.00 18 0.60 
L Bottom -0.36 22 0.58 
j-1-s---+-12 ___ 00-+--1-8-.00-+-T-o-p-+---o-.o-o---+·-·- --1-8--+---o-.s-o--

Bottom -0.B9 1B 0.58 

18.00 -17.96 Top 0.00 18 0.60 
----+---+---+--'--+-------+------------

Bottom -0.85 18 0.58 

43 24.00 -17.92 Top 0.00 18 . 0.60 

1-- f----===--:~-=--=--=-:-=-.-=--=-:-s:o_n-=.o-m_• +----_-_-_-o-=.-.1_-o_-_~_-_-:_-_-~1~8~~~:--_-_-_-_o-._58-_-__ -__ - _-<_ 

1 70 30.00 -17.88 Top 0.16 22 0 .60 

Bottom 0.00 18 0.58 
;-----t---+---+-- -t-------+----+-------- ---

36_()(] -17.85 Top 1.03 22 0.60 
!-----t---+---+-- -'--!-------+----··+--------i 

97 
Bottom 0.00 18 0.58 

- -----1----t-- -+-------- -+-----+-------1 
42.00 -17.81 Top 1.46 22 0.60 

1-- --+---+---+--'--+-------+---- ·--------i 
97 

Bottom 0.00 18 0.58 
------+---+--+-------+- -------------

48.00 -17.77 Top _____ 1_,aa _____ 22 __ +-__ o_.eo __ ---1 

18 0.58 
124 

Bottom 0.00 
124 54.00 -17.73 Top 2.16 22 0.60 

1 Bottom 18 0.58 
I 151 60.00 -17.69 Top 22 o.so I 

1s o.sa _ I 
22 0.60 1 I 

Bottom 

~ -~-- -~~~ -17.65 e!::m 

0.00 
2.43 
0:00 

2.60 

0.00 1B 8 ·- j ~---~ _ _ o_.5 __ ~,.---- - ------Prl-,.RU'l-1_c1_,2 
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Cut Section Design Report Contd .• I 
Element X (In Z(ln Face Moment klp-lnnri Load Case 

.. 
·151 66.00 -17.65 Top 2.60 

Bottom 0.00 .. 
178 72.00 -17.61 Top 2.TT 

Bottom 0.00 

178 78.00 ·-17.57 Top 2.87 
- · 

Bottom 0.00 

178 &4.00 -17.53 Top 2.96 

Bottom 0.00 

205 90.00 -17.411 Top 3.00 
Bollom 0.00 -

205 96.00 -17.45 Top 3.03 
Bottom 0.00 ·--

232 102.00 -17.41 Top 3.02 

Botlom 0.00 --
259 108.00 -17.37· Top 3.00 

··-- . 
Bottom 0.00 ... 

2.58 114.00 -17.~3 Top 2.94 
··-

Bottom 0.00 

288 120.00 -17.29 Top 2.88 -
Bottom 0.00 

286 126.00 -17.25 Top 2.78 -
Bottom 0.00 --

286 132.00 -17.21 Top 2.69 

Bottom 0.00 

313 138.00 -17.17 Top 2.57 
>- - · -

Bottom 0.00 

313 144.00 -17.13 Top 2.44 
Bottom 0.00 

340 150.00 -17.09 Top 2.30 ..... --Bottom 0.00 

367 156.00 -17.05 Top 2.16 -
Bottom 0.00 

387 162.00 -17.01 · Top 2.00 

Bottom 0.00 

367 168.00 -16.97 Top 1.84 

Bottom 0.00 ---
394 174.00 -16.93 Top 1.67 

Bottom 0.00 

394 180.00 --16.89 Top 1.50 

Bottom 0.00 
-
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WCH-195 
Rev. 0 

Calculation Cover Sheet 

Project Title: ERDF Cells 7-10 

Area: 600 Area Calculation No. 0600-SR-G0524-M-01 

Discipline: Mechanical 

Subject: ERDF Cells 7-10 Verify Existing Leachate Header Capacity 

Computer Program: Microsoft Excel 

Computer Program Version Excel 2007 

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to 
incorrect conclusions or assumptions. Before applying this calculation to your work, this calculation must 
be thoroughly reviewed with appropriate and authorized Hanford Site personnel. Without this review, 
these personnel cannot assume responsibility for the use of these calculations. 

Committed Calculation !!I Preliminary D Superseded D 

Rev Sheet Numbers Originator Checker Reviewer 
0 3 ~ ··- .4.JA " .J _,.- \~. /l_ ,, V I 

Summary of Revisions 
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Rev.a 

Title: ERDF Leachate Cells 7-10 Drain Line Size Re uirement 

Calculated by: Tony Benegas Date: 9-28-07 
Checked by: Geoff Barnes Date: 9-28-07 
Calculation # BE CAL-0600-SR-G0S24-M-01 

I. Purpose 

Verify that the existing 10" (HOPE SDRl 1) Gravity Drain Line has sufficient capacity for cells 7 and 9, (8 and 10 
drain through South Line). 

2. Acceptance Criteria 

Maximum flow in the North and the South IO" gravity drain lines shall not be greater than 500 gpm in each drain 
line. (Design Analysis BHI-00355, Rev 0, page C146). 

3. Assumptions 

Same assumptions used in ERDF Design Analysis BHI-00355, specifically: 

3.1 All other factors except the maximum expected flow rates and pump capacities remain unchanged as listed 
on page C146. 

3.2 All pumps operating in automatic mode are pumping simultaneously (worst cases). 

4. Boundary Conditions 
4. I Flow rate for ERDF Cells, (any one of cells 7, 8, 9, or JO), is 85 gpm minimum. However, to be 

conservative, a flow rate of 140 gpm, which matches cells 5 and 6 (ERDF Cells 5 & 6 Design Analysis 
Variance Report, CCN I I 7640), will be used for the primary high volume pumps and 15 gpm minimum 
(BHI-00355) for the primary and secondary low volume pumps. 

4 .2 Total Flow Rate into North Drain line is 500 gpm. 
4 .3 Total Flow Rate into South Drain line is 500 gpm. 

5. References 
5.1 BHI-00355 Design Analysis Report, Rev. QO Volume I. 

5. I . I Leachate Piping calculation starting on page C 145 
5.2 ERDF Cells 5&6 Design Analysis Variance Report, CCN 117640. 

6. Calculation Details 

6.1 Calculate the leachate flows in the North and South Headers after cells 7-10 are constructed. 

The entire leachate network was reviewed for flow capacity. Per discussion with WCH 3-14-07, the worst case 
scenario to review: 

• Cells I & 2: continue high capacity pumps in manual operation mode. Always keep primary low capacity 
and secondary pumps in automatic operation mode. Refer to DV AR for Cells 5 & 6 for switching Cells I 
& 2 to manual. As calculated in the HELP model, leachate flows are greatly reduced once the cell is 
covered with 35' level of waste and that the low volume pumps can easily manage leachate flows and high 
capacity pumps are not required. 

• Cells 3 & 4: switch high capacity pumps to manual operation mode once waste is placed in Cells 7 & 8. 
Always keep primary low capacity and secondary pumps in automatic operation mode. 

• Cells 5 & 6: continue high capacity pumps in automatic mode until waste is placed in Cells 9 & IO, then 
switch high capacity pumps to manual operation mode. Always keep primary low capacity and secondary 
pumps in automatic operation mode. 

• Cells 7 & 8: high capacity pumps - 140 gpm (85 gpm minimum required) and low capacity and secondary 
pumps @ I 5 gpm .... same as previous cells. Always keep primary low capacity and secondary pumps in 
automatic operation mode. 
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Rev.O 

Title: ERDF Leachate Cells 7-10 Drain Line Size R uirement 

Calculated by: Tony Benegas Date: 9-28-07 
Checked by: Geoff Barnes Date: 9-28-07 
Calculation # BE CAL-0600-SR-G0S24-M-01 

• Cells 9 & I 0: high capacity pumps - I 40 gpm (85 gpm ~inimum required) and low capacity and 
secondary pumps@ 15 gpm .. .. same as previous cells. Always keep primary low capacity and secondary 
pumps in automatic operation mode. · 

The review showed that the overall network is below the 500 gpm capacity of the existing headers. 

Refer to attachment I, Excel spreadsheet, "Cells 7-10 Leachate Pump Sizes to Maintain 500 gpm or Less Flow in 
existing Leachate Transmission Pipeline Headers". 

The velocity flow through the 1 O" header will be (assuming the 500 gpm in the referenced spreadsheet): 

Fluid Velocity=Volumetric Flow/Pipe Area 

Pipe Area= Pi•r2 
Radius =Pipe Inner Diameter/2 

Pipe Inner Diameter (ID)= Outer Diameter -(2 x wall thickness) 
Outer Diameter = I 0. 7 5" 
Wall Thickness= 0.977" (SDR 11) 

Pipe ID= 10.75-2 x 0.977 = 8.79 

=3.14•(8.7912)2= 60.74 square inches or 0.42 square feet. 

Volumetric Flow 
=500 gallons/min • 1 cubic feet/7.48 gallons= 66.84 cubic feet/min 

Fluid Velocity= 66.84 cubic feet/min/0.42 square feet= 159.14 feet/min or 2.65 feet/second 

7. Conclusions 

The existing North and South gravity drain IO" headers have sufficient capacity to handle the leachate flows from 
cells 7-10. Refer to Calculation 0600-SR-O0524-M-02. 
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Cells 7-10 Leachate Pump Sizes Needed to Maintain 500 gpm or less flow In Existing Leachate Transmission Plpellne Headers 

Scenario: C-41 SE.JdsUng V<Mume Pumped into North LNchiille Tr.ansmissk,n Plpellne 

No,fhHeader "Wor,I Case· All Pumps Pumping Simuttaneousty 

Ceft1 Cell3 Cell5 Total Flow 

(gpm) (gpm) (gpm) (gpm) ..... 
Pump #f - High Capacity Primary __,.., 250 140 390 

""" ... 
Pump #2 - Low Capacity Pnmary 15 15 15 45 

Pump #3 - Secondary 15 15 15 45 

Total (gpm) 30 280 170 0 0 480 

Scenano: COl/1,,,,_.od Volume Pumped lnlo Not1h Leachate Transmission Pipeline 

North Header -Worst Casa· AJ1 Pumps Puniping Simuttaneousty 

Cell1 CelI3 CeN5 co17'" TotaiAow 

(gpm) (gpm) (gpm) (gpm) (gpm) ·- ..... 
Pump 11 - High Capadty Prtmary __,.., - 140 140 280 

Pumpod """"" Pump #2 • Low Capacity Primary 15 15 15 15 60 

Pump #3 • Secondary 15 15 15 15 60 

Total (gpm) 30 30 170 170 0 400 

Scenario: 
c.i,, __ 

Volume Puniped into North leachate Transmission Pipeline 

North Header 'Worst Case· Al PumP1 Pumping Simultaneously 

Cell 1 CelI3 Cell 5 Cell 7lO ce11et11 Total Flow 

(gpm) (gpm) (gpm) (gpm) (gpm) (gpm) 

0gpm ..... ,,,.. 
Pump #1 - High Capac:lty Primary - - - 140 140 280 ........ - -Pump #2 • LO# Capacity Prtmary 15 15 15 15 15 75 

Pump #3 - Secondary 15 15 15 15 15 75 

Total (llpm) 30 30 30 170 170 430 

Noles; 

U.S DEPARTMENT Of ENERGY 
DOE ltlCHUJrrlO OPO:AliOl'IS OFTICE 

11/IIUI COltfOOOA CLOSIAI[ COlolTRACT 

,'. . . l . 

OVERAL.L ERO~ OPEARATIONS 
SITEPL.AN 

I ' 
I 

- - - --. ..:. 

Scenario Cellf&lsUttp Volume Pumped inlO SOuth Leach.ale Transmls9ion Pipeline 

South Header -Worst ease· All Pumps Pumplog Simultaneously 

Co/11 Cell3 C8'5 Totalffow 

(gpm) (gpm) (gpm) (gpm) ,,,.. 
Pump #1 • High Capacity Pnmary - 250 140 390 -... 
Pump #2 • Low Capa<lty Pnma,y 15 15 15 45 

Pump #3 - Seconda,y 15 15 15 45 

Total (gpm) 30 280 170 0 0 480 

Scenario: Co//lf'raposod Voh.1me Pumped Into Sou!'! Leachate Tran&mlsslon Plpellne 

SoufhHe_, "Worst Case" All Pumps Pumping Simultaneously 

Cell1 C..113 Cel/5 ce11rt'' To/al Flow 

(gp,n) (gpm) (gpm) (gpm) (gpm) ,_ ,,... 
Pump #1 • High Capadly Primary __,.., ...... .., 140 140 280 ........ ........ 
Pump '2 - LON Capacity Primary 15 15 15 15 60 

Pump #3 • Secondary 15 15 15 15 60 

Total(gpm) 30 30 170 170 0 400 

Scenario: COll10f',-od Vofume Pumped inlo South L&achate Transmission Pipeline 

SoulhHeadet "Worst Case" A.JI Pum~ Pumping Simuftaoaousiy 

Ce/11 Cell 3 Call 5 Cell 7111 CellQ\11 Total Flow 

(gpm) (gpm) (gpm) (gpm) (gpm) (gpm) 
,,... ..... ,,,.. 

Pump #1 • H,gh Capacity Prima ry - ""'""' - 140 140 280 ........ """"" -... 
Pump #2 • Low Capacity Primary 15 15 15 15 15 75 

Pump #3 - Secondary 15 15 15 15 15 75 

Total (gpm) 30 JO 30 170 170 430 

{1) Pump f1 • Hl(lh CaS)Klty Primary Pump •ta• for ERDF CelJs 7•10 pumpa. Cales from Cetls 7-10 OAVR calculate mlrnmum 85gpm required to maintain '8achate depth less than 12 Inches 
on the bottom liner. Cales above use UO gpm lo ma\ch Cells 5&6 pullp siz.n. 
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Rev.a 

Calculation Cover Sheet 

Project Title: ERDF Cells 7-10 

Area: 600 Area Calculation No. 0600-SR-G0524-M-02 

Discipline: Mechanical 

Subject: 

Computer Program: 

ERDF Leachate Cells 7-10 Capacity of 10" Gravity Drain Line with 0.3% Slope 

N/A 

Computer Program Version · ~N~/A _______ _ 

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to 
incorrect conclusions or assumptions. Before applying this calculation to your work, this calculation must 
be thoroughly reviewed with appropriate and authorized Hanford Site personnel. Without this review, 
these personnel cannot assume responsibility for the use of these calculations. 

Committed Calculation l!I Preliminary D Superseded D 

Rev Sheet Numbers Originator Checker Reviewer 
0 3 ~ kJJ. .('. L.- ,u.JJt~ 

II - II 

Summarv of Revisions 
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WCH-195 
Rev.a 

Title:_--==E:.:cRD=F"-"L"'e"'a"'c.,,h:.at,.e'-"'"'el:.::ls,_7.._-_,1..,,0c,;C=a,.a::;c,.,i.,_._,:.of~l 0::..'-' G=r=-a-"vi:.:;t..__.,D"'r-=a..,ln....,.L:.::in:.::e"--"w"-it,.h=.,,.3..,_°/4.:.•..:aS:.:;lo=e=-----

Calculated by: _ _.T ... o_,,n.._y_.B __ e""n ... e.ga_s __________ Date: 9-28-07 
Checked by: Geoff Barnes Date: 9-28-07 
Calculation # __ B=E~C,..A-"L=--0...;,::;6.._00._-_..S..,.R._-G=0S,..2,_4 ... -M._._-0..,2.__ ________ _ 

I. Purpose 

Determine if the 0.3% slope of the 10" gravity drain line header between the cells (invert elevations for cells 7 &. 9 -manholes 30 and 32) will be sufficient to 
allow gravity draining to·thc leachate tanks. This same analysis applies to South line (Cells 8 &. 10 - Manholes 31 and 33). Refer to drawings 0600X-DD-M0022, 
"Environmental Restoration Disposal Facility Cells 7-10 Piping Details" and 0600X-DD-M0023, "Environmental Restoration Disposal Facility Cells 7-10 
Mechanical Schedules" for clarification. 

2. Acceptance Criteria 

Given: 
• • The as-built dimensions for the manholes for cells 5 and 6 (inlet elevations or invert elevation) 
• The required slope of0.3% is the minimum per the Design Analysis (BHl-00355, Rev 0). Pipeline slopes between cells was 0.6% previously. 

Criteria 

The Distances to the crest pads and manholes 30 and 32, ~ 100 feet. 
Ground level elevation at Crest pads for cells 7 and 9 is 732.80 feet (Crest Pad interior floor level• minimum). Reference Civil Drawing 0600X-DD
C0293, Crest Pad Plan and Elevations. 
Minimum 3.5 feet cover over the pipeline is preferred. 

Manholes 30 and 31 inlet elevations preferred to be 3.5' below the ground elevation. 
Crest pad at ground level elevation. 

3. Assumptions 

3.1 Same assumptions set forth in Design Report BHl-00355. 

4. Boundary Conditions 
4.1 At this point forward it is understood that whenever manhole 28 is mentioned then the results arc identical for manhole 29. Similarly manholes 30 and 

31 are identical as are the results for manholes 32 and 33. 
4.2 As Built Invert Elevation of drain line into manhole 28 is 722.57. 
4.3 Distance between manholes 28 &. 30 and 30 &. 32, center to center dimension, is 500'. Reference 0600X-DD-C0294 and 0600X-DD-C0295. 
4 .4 Manhole 28 and 29 is 7' in Diameter. Manholes 30 and 32 are 10' in diameter. 
4.5 Invert Elevation Distance from Manhole 28 to 30 is 491 .5 ' . Between manhole 30 and 32 is 490'. See Figure I . 
4.6 Distance from manhole lo crest pads • I 00'. 

0~-----+----,----0 _W ~:~: ___ W~_-___ ::~ W 
MH 28 MH 30 

Figure I, Distance from Invert Elevations as measured between manholes 

5. References 
5.1 BHl-00355 Design Analysis Report, Rev. 00 Volume I, page Cl50 

6. Calculation Details 

6.1 Invert Elevations at manhole 30 and 32 based on Manhole 28 (Identical for 31 and 33 and manhole 29). 

As-Built Invert inlet clevatio~ of manhole 28 is 722.57 ft. 

Distance lo Manhole 30 is 49 l.5 fl (Invert Elevation distance, sec figure I). 

Required Slope =0.3¾ (Design Analysis BHl-00355, Rev. 0, page Cl46) 
Elevation Change= Distance between manholes x required slope - 491.5 ft x 0.003 = 1.47 ft. 

MH 32 

Required outlet Invert Elevation al Manhole 30 (minimum), (refer to drawings 0600X-DD-M0022, "Environmental Restoration Disposal Facility Cells 7-10 
Piping Details" and 0600X-DD-M0023, "Environmental Restoration Disposal Facility Cells 7-10 Mechanical Schedules" for clarification) : 
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Calculated by: _ _.T_.o:.:D..1.Y ... B:a:e..,n.::.eg..,a::::S:.._ _______ Date: 9-28-07 
Checked by: Geoff Barnes Date: 9-28-07 
Calculation # __ B,._E=-aC=A=L-0=-a...._60""'0~-.... SR~-G=0..,5..,2_..4""'-M~-0..,2~--------

= ln)ct Invert Elevation at Manhole 28 + Elevation Change = 722 .57 ft+ 1.47 ft= 724.04 

Manhole 30 internal elevation change 
Manhole 30 change in Invert Elevation, outlet to inlet, via the 10' diameter manhole 
=Manhole Diameter x slope= IO' x 0.003= 0.03 '=Manhole 30 internal elevation change 

Manhole 30 l!!k! Invert Elevation = ~ Invert Elevation at Manhole 30 + Tntcmal Elevation Change 
=724.04 ft+ 0.03 ft= 724.07 

Required Outlet Invert Elevation at Manhole 32 (minimum), (refer to drawings 0600X-DD-M0022, "Environmental Restoration Disposal Facility Cells 7-10 
Piping Details" and 0600X-DD-M0023, "Environmental Restoration Disposal Facility Cells 7- 10 Mechanical Schedules" for clarification): 

Distance to Manhole 32 is 490 ft (Invert Elevation distance, sec figure I). 
Required Slope =0.3% (Design Analysis BHI-00355, Rev. 0, page Cl46) 
Elevation Change= Distance between manholes x required slope = 490 ft x 0.003 = 1.47 ft . 

= Inlet Invert Elevation at Manhole 30 + Elevation Change = 724.07 ft+ 1.47 ft = 725 .54 

6.2 Elevation of30 and 32 manhole side inlet based on required 2% drain slope from crest pad elevation for cells 7 & 9, (Identical for Manholes 31 and 33 for 
crest pads for cells 8 & I 0). 

Elevation of Crest pads: 732.8 feet -refer to drawing 0600X-DD-C0293 
Distance to Crest pad from manholes - I 00ft. 
Required minimum slope= 2% 

Elevation required at manhole =Elevation of Crest Pad - Required slope x Distance between manhole and crest pad. 

Crest Pad 7 (to Manhole 30): 
Crest Pad Elevation = 732.8 feet 
Desired soil coverage = 3.5 feet 
Starting elevation at Crest Pad 7 = 732.8 - 3.5=729.3 feet 

Elevation required at Manhole 30: 
= 729.3 ft• 0.02 X 100 ft= 727.3 

Crest Pad 9 (to Manhole 32): 

Elevation required at Manhole 32: 
=729.3 ft· 0.02 X 100 ft= 727.3 , 

Side Inlet Elevation maximums = 727 .3 for manholes 30 and 32 for the 2% draining requirement and given crest pad elevation. 

Manhole 30 and 32 Top elevations arc 730.3 feet. However, proposed soil elevation around manholes is 729.4 feet. 

Minimum Side inlet elevations for manholes 30 and 32=729.4 feet - preferred soil coverage (3.5') 
=729.4 feet - 3.5 feet - 725.9 feet 

Therefore, the maximum side inlet elevation for Manholes 30 and 32 is 725 .9 feet 

Proposed elevation of side inlet elevations is 724.28 (manholes 30 and 31) and 725.54 (manholes 32 and 33). This elevation is based on a straight line 
consideration from manhole 28 to manhole 31 at the 0.3% required slope. Proposed elevations meet or arc under the required maximum elevations and are 
acceptable for use. The slope for these elevations will be: 
={729.3 (Crest Pads Max Allowable Elev.)-725.54 (Proposed Side Inlet Elev. for manhole 32/33))/100 feet 
= 3.76% 

3.76% exceeds the 2% requirement. 

Velocity considerations. are covered in Calculation 0600-SR-G0524-M--OI . 

7. Conclusions 

The ground elevations at the crest pad and manholes locations arc, respectively, 730.3 feet and 732.80 feet (Crest pad building floor) . Refer to drawing 0600X
DD-C0293. Therefore, the manholes and crest pads will gravity drain and the desired soil cover of3.5 feet will be achieved at their respective"locations. 
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Calculation Cover Sheet 

Project Title: ERDF Cells 7-10 

Area: 600 Area Calculation No. 0600-SR-G0524-M-03 

Discipline: Mechanical 

Subject: ERDF Cells 7-10 Pump Head Requirement 

Computer Program: NIA 

Computer Program Version '"""N"'"/A"-------

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to 
incorrect conclusions or assumptions. Before applying this calculation to your work, this calculation must 
be thoroughly reviewed with appropriate and authorized Hanford Site personnel. Without this review, 
these personnel cannot assume responsibility for the use of these calculations. 
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Rev Sheet Numbers Orioinator Checker Reviewer 
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Title: ERDF Leachate Cells 7-10 Pum Head Re uirement 

Calculated by: Tony Benegas Date: 9-28-07 
Checked by: Geoff Barnes Date: 9-28-07 
Calculation # BE CAL-0600-SR-G0S24-M-03 

I. Purpose 

Determine pump head requirements for ERDF Cells 7-10 

2. Acceptance Criteria 

Pump head must be determined. 

3. Assumptions 
3.1 Same assumptions used in ERDF Cells 5 & 6 Design Analysis Variance Report. SpecificalJy, the 

requirements and dimensions outlined in 0600X-CA-M000I, page 3 of 5. 
3.2 ERDF Cells 7, 8, 9 &10 are identical. 
3.3 Per the HELP model, the minimum flow rate is 85 gpm. 

4. Boundary Conditions 
4.1 Minimum pump flow rate is 85 gpm, 20% contingency -I 00 gpm. However 170 gpm is used as a 140 gpm 

flow rate was originally established for cells 5&6 and cells 8-10 are similar. In addition, the secondary 
pumps may also be active so an additional 30 gpm is added to the original 140 gpm value, ( 15 gpm for the 
low capacity primary and 15 gpm from the secondary). Therefore, 170 gpm is the most conservative value 
to be used to establish a head loss. 

5. References 
5.1 ERDF Cells 5 & 6 Design Analysis Variance Report 

5.1. I ERDF Cell 5&6 Cale# 0600X-CA-M000I, High Flow Leachate Pump Sizing Calculation 

6. Calculation Details 

Sump Inlet Elevation for Cells 7&8: 

Sump Elevation for Cells 7 & 8 is 640 ft 

Cell 7 & 8 Sump Pump inlet elevation is approximately 5-6" above sump Floor. Reference 0600X-DD-C0289 

Therefore Cell 7&8 Sump Pump Inlet elevation is approximately= 640 ft+ 0.5' (6") = 640.5 ft. 

Crest pad Primary Piping inlet is at approximately: 

Crest Pad floor- 730 ft, Reference 0600X-DD-M00l7 
High Capacity Primary Line is 2.5 feet above crest pad floor, Reference 0600X-DD-M0027. 
Crest pad primary piping elevation inlet= Crest pad Floor elevation + High Capacity Primary Line height 
=730 ft + 2.5 ft 
=732.5 ft . 

Head loss from elevation difference: 

=Crest Pad Piping-Sump Inlet elevation 
=732.5-640.5 
=92 ft 

Head Loss from piping run: 
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Title: ERDF Leachate Cells 7-10 Pum 

Calculated by: Tony Benegas Date: 9-28-07 
Checked by: Geoff Barnes Date: 9-28-07 
Calculation # BE CAL-0600-SR-G0524-M-03 

New calculation table is as follows: 
Description Length (ft) Flow(1mm)' 
3" HDPE (SDR 11) 312 170 
2 fittings 1'' 61' ) 170 
3" fittings 69 170 
4" fittin2s 29 170 
3" valves 
4" HDPE (SOR 11) 100 170 
Subtotal 
Add20% 
Elevation Head 
TDH 

(1) Use of3" flow meter included to keep head loss down. 
(2) Length is 6', reference 0600-DD-M0027, Detail B 

ID (in) Head Loss (ft) 
2.86 24.73 \> ) \>} 

1.94 3.1314' 
2.86 5.47 
3.68 0.681>) 

2.31 
3.68 2.33 

38.67 
46.40 
92 
138.40 

(3) Per manufactures Pressure Loss Calculator (See Figure 1) Pressure drop= 7.93 ft/100 ft. 
(4) Per manufactures Pressure Loss Calculator (See Figure 1) Pressure drop= 52.25 ft/100 ft. 
(5) Per manufactures Pressure Loss Calculator Pressure drop= 2.34 ft/100 ft. 
(6) Head loss calculation example=> Length (ft)• Press drop (ft/100 ft)= Head L_oss (ft) 

Figure l , manufactures calc for flow loss in HPE piping 

Note, these head loss calculations were checked against tabulated values in other sources and are determined to be 
reasonable and accurate. For example, the head loss values were compared to water flow in steel Pipes, see figure 2. 

! ' 
,-· - -----,; -
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Title: ERDF Leachate Cells 7-10 Pum Head Re uirement 

Calculated by: Ton! Bengi;as Date: 9-28-07 

Checked by: Geoff Barnes Date: 9-28-07 

Calculation# BE CAL-0600-SR-G0S24-M-03 

~~~ 
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Figure 2, Pressure Loss for water flowing through steel pipes 

7. Conclusions 

Cells 7, 8, 9, and 10 will require a pump with a head capacity of 130-140 feet - 140 ft . 
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WCH-195 
Rev.a 

Project Title: 

Area: 

Discipline: 

Subject: 

Computer Program: 

Calculation Cover Sheet 

ERDF Cells 7-10 

600 Area Calculation No. 0600X-CA-E001 

Electrical 

ERDF Cells 7-10 Crest Building. Fault. Load. Voltage Drop, Conduit Fill 

NIA 

Computer Program Version ~N~/A~----

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to 
incorrect conclusions or assumptions. Before applying this calculation to your work, this calculation must 
be thoroughly reviewed with appropriate and authorized Hanford Site personnel. Without this review, 
these personnel cannot assume responsibility for the use of these calculations. 

Committed Calculation~ Preliminary • Superseded • 

Rev Sheet Numbers Oriciinator Checker Reviewer 

0 7 /i!JL~, ~ ~~i 

Summary of 
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Title:ERDF Cells 7-10 Crest Building, Fault, Load, 
Voltage Drop, Conduit Fill 

Calculated by: RE Merriman Date: September 28, 2007 
Checked by: TR Benegas Date: September 28. 2007 
Calculation: #0600X-CA-E001 

Calculation No. I: 

Subject: Fault Current Availability; Substation No. 1 & 2 

Purpose: Equipment, circuit breakers-fuses-disconnect switches, must be rated equal to 
or greater than the available fault current or the protective device may not perform its 
safety function, which is to de-energize a circuit. 

Assumption: Equipment today is rated at a minimum of 10,000 Amps @480 V. 

Background: Calculating only transformer impedance fault current is a conservative 
approach, because other limiting impedance factors, not included in the calculation, 
(utility, cables, etc.) would further limit the current. 

Calculation: Transformers l& 2 are both 300 kV A (361 Amp@ 480 V, 3 ph) Z= 4.5% 
(Std.). 

lsc = IFLC x 100/ %2 

= 361 X 100/4.5 

Source: Cutler Hammer Consulting 
Application Cat. (P. A-30). 

= 8,019 Amps Available at secondary of transformer. 

Conclusion: The available fault current (8 kA) is lower than the equipment rating (IO 
kA); therefore the equipment is protected. 

Calculation No. 2: 

Subject: Load Calculation for Crest Pad Buildings. 

Purpose: Determine amperage load to size equipment and conductors. 

Assumption: 1 HP= 1 kV A, Power Factor= 90%, hence; kW= 0.9 kV A. 

Background: The design for cells 5 & 6 was a starting point. However, loads were 
refigured for loads shown on the Cell 7-10 drawings. 

RefDwgs.: MCC One-Line Diagram, 0600X-DD-E0114 and 
Electrical Schedules, 0600X-DD-E0117. 
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Title:ERDF Cells 7-10 Crest Building, Fault, Load. 
Voltage Drop, Conduit Fill 

Calculated by: RE Merriman Date: September 28, 2007 
Checked by: TR Benegas Date: September 28, 2007 
Calculation: #0600X-CA-E00I 

Calculation: 15.0 kVA 
0.3 " 
7.5 " 
1.0 " 
1.0 " 
~ 

24.9kVA 

Lighting Transformer 
Site Light 
Primary Sump Pump - Hi 
Primary Sump Pump - Lo 
Secondary Sump Pump -Lo 
Motor Operated Valve 

Each Crest Pad Bld'g 7,8,9,10 
@480 V, 3 0 = 30.0 Amps. 

Conclusion: Each Crest Pad Bid' gs load is 24.9 kV A, 30.0 Amps @ 480 V, 3 0 . Two 
Bld'gs load is 49.8 kVA, 60 Amp. Sub. #1 will supply Cell 8 & 10. New Sub. #2 will 
supply Cell 7 & 9. 

Sub. #1 is rated 300kVA with a utility maximum Demand of 153.1 kW, leaving capacity 
for the new 49.8 kV A load. 

Sub #2 is also a 300 kV A unit with only 128.8 kV A connected (Dwg. 0600X-DD-E0101 . 
Rev. I). Therefore, it has sufficient spare capacity for the additional load. 

Calculation No. 3: 

Subject:_ Voltage Drop of Feeder and Branch Circuit. 

Purpose: Demonstrate that the Voltage Drop for the loads and conductors selected is 
within equipment operating limits, and the loads will operate as designed. 

Assumptions: 1) Equipment voltage limitations are defined in ANSI/IEEE Std. 141-
Section 3 and Voltage Tolerance Limits in ANSI C84.1 for a standard 
induction motor at +/- IO %. 

2) Recommended voltage drop limits are described in NEC Article 
210.19 (A)(I) FPN No. 4 & 215.2(A)(3) FPN No. 2 for Branch 
Circuits ( 3%) /Feeders (3%) respectively, as well as total voltage drop 
(5%). 

3) Circuit lengths were scaled from the Dwgs and are estimates. 

Background: 1) Based on an Options Evaluation, it was decided to use existing duct and 
conduits for the power feeder from substation #1 (Leachate Station) to 
Cell8&10. 
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Title:ERDF Cells 7-10 Crest Building, Fault, Load, 
Voltage Drop, Conduit Fill 

Calculated by: RE Merrjman Date: September 281 2007 
Checked by: TR Benegas Date: September 281 2007 
Calculation: #0600X-CA-E001 

2) Cells 7 & 9 power will be supplied from Substation #2 (new) & MDP 
#2. 

3) Layout Dwgs 0600X-DD-E01 l land 0600X-DD-E0112 and Cell 1-6 
lay,;>Ut Dwgs were used to determine conductor lengths. 

Calculation: formula used for Voltage Drop (Vo). 

Vo = Amperes x circuit length (ft) /100 x K 

A. Sub. #1 to Cell 10: 

I . Swgr to PB-PTS9: 

K is from Cutler Hammer Consulting Application Cat. 
Table Al 2. Assume copper wire, non-magnetic conduit, 
90% power factor. 

K=0.1970 (# I0AWG) 
K = 0.0333 (# 2 A WG) 
K = 0.0270 (#1 A WG) 
K = 0.0220 (#1/0 AWG) 
K = 0.0110 ( 250 kcmil) 

(2- 250 kcmil / phase) 
Vo= 60 Ax 4700'/I00 x 0.0110/(2) 

15.5 V 

2. PB-PTS9 to Loop Feed Encl.# 10: 
(2-250 kcmiVphase) 

3. Loop Feed Encl. #!Oto MCC-TI0: 
(#1/0) 

FEEDER Vo= (1.+2.+3 .) 

(xl00/480) = 3.2 % 

V 0 = 30 A x 500' /100x0.0110/(2) 

= 0.8 V 
. (x I 00/480) = 0.2 % 

Vo= 30 Ax 100'/100 x 0.022 

= 0.7V 
(xl00/480) = 0.1 % 

3.5 % 

BRANCH CIRCUIT: MCC-TIO TO Pri Sump Pump (7 ½ HP): 

Vo = 11 Ax 200'/100 x 0.1970 

WCH-195 
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Title:ERDF Cells 7-10 Crest Building, Fault, Load, 
Voltage Drop, Conduit Fill 

Calculated by: RE Merriman Date: September 28, 2007 
Checked by: TR Benegas Date: September 28, 2007 
Calculation: #0600X-CA-E001 

TOTAL Vo= 

=4.3 V 
(xl00/480) = 0.9 % 

4.4% 

Conclusion: The Feeder V0 is 0.5 % over the recommended NEC limit; the 
Branch Circuit is 2.1 o/o below the limit; the total Vo is 0.6 % below the 5 % 
recommendation. No Diversity of loads was taken which would further lower the 
V0 . The value will not limit the system operation and is satisfactory as designed. 

B. Sub. #2 (New) to Cell 9: 

l. MDP #2 to Loop Feed Encl.(LFE) # 7: Vo= 60 Ax 500'/100 x 0.027 
(#1 AWG) 

2. LFE # 7 to LFE #9: 
(#1 AWG) 

3. LFE # 9 toMCC-T9: 
(#2AWG) 

FEEDER Vo= (l.+2.+3.) 

= 8.1 V 
(xl00/480) = 1.7 % 

Vo= 30 Ax 500'/100 x 0.027 

= 4.1 V 
(xl00/480) = 0.8 % 

Vo= 30 Ax 100'/100 x 0.0333 

= l.0V 

BRANCH CIRCUIT (Same as Cell 10) 

TOTAL Vo 

(xl00/480) = 0.2% 

2.7% 

0.9% 

= 3.6% 

Conclusion: The feeder and total V0 are below the NEC recommended limits of 5 %. 
No diversity ofloads was taken which would further lower the V0 _ The value will not 
limit the system operation and is satisfactory as designed_ 
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Title:ERDF Cells 7-10 Crest Building, Fault, Load, 
Voltage Drop, Conduit Fill 

Calculated by: RE Merriman Date: September 28. 2007 
Checked by: TR Benegas Date: September 28, 2007 
Calculation: #0600X-CA-E001 

Calculation No. 4: 

Subject: Conduit Fill by Conductors. 

Purpose: Demonstrate that the conductors specified will fit in the conduit allowable 
space, typically 40 %. 

Assumption: If the cable fits per NEC ANNEX C, Table Cl 0, it is acceptable. 
Otherwise, calculations can be performed to demonstrate the fit. 

Background: Circuits often have wires of different sizes. Two circuits need 
calculations: 

1) First is 3- 250 kcmil, 1-#2 GRD in an existing 2" PVC, Sch. 40 conduit. This 
power circuit is selected sections between Substation #1 and Cell 8. 

2) Second is the I & C wires in existing 2" PVC, Sch. 40 conduit. This circuit is 
selected sections between the Leachate Bld'g and Cells 7 & 8. 

Calculation 1): 

1) 3-250 kcmil, 1-#2 GRD, Type XHHW, 2" PVC, Sch. 40: 

Conductor Area 
#2 0.1146in2 

#250 0.3904 in2 

Total Conductor Area 

2" PVC, Sch. 40 

"Ii. Total Area 
1 0.1146 in2 

3 1.1712 in1 

. 1.2858 in2 

= 1.316 in2 

PER NEC Chap. 9, Table 5 

Allowable 40 % Fill, NEC 
Chap. 9, Table 4 

Conclusion I): The conduit allowable area is greater that the wire area. Therefore, it is 
acceptable. 

Calculation 2): 

2) Each I & C conductor bundle consist of 11 - # 12 Type XHHW (or smaller 
THWN) wire and 1-4 Pr 2-#16 TW/SH cable (O.D. = 0.516" IS/OS Anixter 
Cat. P. 9-181) or (3-2 Pr 2-#16 Tw/ Sh cable- less area). 
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Title:ERDF Cells 7-10 Crest Building, Fault, Load, 
Voltage Drop, Conduit Fill 

Calculated by: RE Merriman Date: September 281 2007 
Checked by: TR Benegas Date: September 28, 2007 
Calculation: #0600X-CA-E001 

The most confining conduit run are 2" PVC 
with an existing Bundle of I & C wires. 

Will another Bundle fit in the same conduit? 

2" PVC, 40% Fill = 1.316 in2 Conduit Usable Area, 40%. 

#12 XHHW wire= 0.0181 in2 x 22 wires 
4 Pr Cable = 0.209 in2 x 2 cables 
[A =1td2/4 = 3.14 x 0.5162/4 = 0.209 in2

] 

Cable Area (2 Bundles) 

= 0.398 in2 

= 0.418in2 

= 0.816 in2 (25% fill) 

Conclusion 2): Two Bundles ofl & C cable area is less than the 40% fill of 2" PVC 
conduit; therefore, two I & C cable bundles will fit in an existing 2' conduit. 
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