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EXECUTIVE SUMMARY 

The Single-Shell Tank Integrity Project (SSTIP) Expert Panel (Panel) was established by WRPS 
to provide recommendations for implementation of an enhanced SSTIP. The Panel documented 
their findings in RPP-RPT-43116, Expert Panel Report for Hanford Site Single-Shell Tank 
Integrity Project. In Recommendation SI-5, Test Dome Concrete and Rebar 'Plugs' , the Panel 
recommended obtaining and testing concrete cores and rebar samples from a large section of 
reinforced concrete (RC) that has been removed from a tank dome. The C-107 Large Riser 
Project successfully removed such a section from the center of the dome of Single-Shell Tank 
(SST) 241-C-107. 

The field inspection of the concrete 'Plug' revealed that the placement of concrete and rebar 
generally matches the design drawings. The measured concrete cover also typically matches the 
design drawings, providing protection for the rebar. There were no visible cracks or large air 
voids visible in the cross section of the 'Plug'. Additionally, the protective asphaltic membrane 
and mortar layers were present and intact. 

The concrete cores were shipped to CTL Group for inspection, testing, and petrographic 
examination. Prior to shipment, the cores were surveyed in the field and all exhibited less than a 
0.5 mrem/hr dose rates. Additional surveying for radionuclides was conducted offsite and 
revealed that the C-107 cores were safe to handle. 

The inspection of the concrete cores was successfully performed both visually and 
microscopically at CTL Group. The findings from the initial inspection and petrographic 
examination indicated that the concrete removed from the 'Plug' is in good condition, not in 
distress, and does not exhibit any deleterious mechanisms that would cause distress. Twelve of 
the fourteen cores were subjected to physical testing and the remaining two cores underwent 
petrographic examination. 

The results of the concrete compression, elastic modulus, and Poisson's ratio tests were 
compared to the values used to define material properties in the SST Analysis of Record (AOR), 
as shown in Appendix A of RPP-46442, Single-Shell Tank Structural Evaluation Criteria. The 
average compressive strength of all the tested C-107 cores is about 8000-psi, more than 2.5 times 
the original 28-day design strength specified at the time of construction. The strength of concrete 
is greater than what is used in the SST Analysis of Record. 
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1.0 INTRODUCTION 

The Single-Shell Tank Integrity Project (SSTIP) has implemented expert recommendations to 
examine structural integrity of Hanford Single-Shell Tanks (SSTs). One recommendation states 
that inspection and testing of concrete and rebar removed from the SSTs should be performed. 
This was viewed as opportunistic due to the fact that reinforced concrete sections were to be 

removed from the tank domes to provide openings large enough to support installation of SST 
retrieval equipment. In this case, a 55-inch diameter section ('Plug') was removed from the 
center of the dome of SST 241-C- l 07 (C-107). The 'Plug' was subsequently inspected and 
cored. Fourteen 4.2-inch diameter cores were removed and shipped offsite for physical testing 
and petrographic examination. This report provides the results from 'Plug' inspection, physical 
testing of 12 cores, and petrographic examination of two cores. The results of the physical 
testing provide engineering mechanics properties that are compared to those used to perform the 
structural Analysis of Record (AOR) for the SSTs. This report does not discuss rebar testing, as 
this portion of the recommendation has not been performed. 

1.1 Background 

The Hanford Site Tank Operations Contractor (TOC), Washington River Protection Solutions, 
LLC (WRPS) initiated the Single-Shell Tank Integrity Project to improve the understanding of 
the integrity of the Single-Shell Tanks until the waste can be retrieved from the tanks for 
treatment. The Single-Shell Tank Integrity Project Expert Panel (Panel) was established by 
WRPS to provide recommendations for implementation of an enhanced SSTIP. The Panel 
documented their findings in RPP-RPT-43116, Expert Panel Report for Hanford Site Single

Shell Tank Integrity Project. The Panel provided their logic for the development and 
prioritization of their 33 recommendations with ten providing the basis for a robust plan to 
enhance the understanding of the SST integrity. 

The WRPS adoption of 16 of the Panel's recommendations is addressed in documented in 
RPP-PLAN-45082, Implementation Plan for the Single-Shell Tank Integrity Project. One of the 
four key elements from the Panel is to improve the understanding of the SST structural integrity 
(designated as "Sf'). Recommendation SI-5 Test Dome Concrete and Rebar 'Plugs' addresses 
obtaining and testing concrete cores and reinforcement bar samples from the 'plug' removed 
from the dome of an SST. 

In Recommendation SI-5, Test Dome Concrete and Rebar 'Plugs', the Panel recommends 
obtaining and testing concrete cores and rebar samples from a large section of reinforced 
concrete (RC) that has been removed from a tank dome. This activity was viewed as 

opportunistic because cutting l~ge holes in the SST domes were planned to support installation 
of retrieval equipment. One such project was the C-107 Large-Riser Project, which was 
removing a 55-inch diameter section of the center dome of the tank to allow deployment of the 

1 
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Mobile Arm Retrieval System. The removal of the plug is shown in RPP-49003-V A, 241-C-l 07 
Large Riser Install for Mobile Arm Retrieval System, February 2011. 

The inspection and testing plan, RPP-PLAN-48753, Analytical Test Plan for the Removed 

241-C-107 Dome Concrete and Rebar, addresses the objectives for performing inspection and 
testing of concrete cores and rebar samples from the 55-inch diameter RC section, hereafter 
referred to as the 'Plug', removed from C-107. 

The Tri-Party Agreement for the SSTIP has two milestones that focused on this activity; 

• M-045-91D, "DOE shall submit to Ecology.for approval, an analytical test plan for the 
cores removedfrom the C-107 plug", due March 31, 2012. 

o The analytical test plan has been reviewed and approved by Ecology. 

• M-045-91D-TOl, "DOE shall provide Ecology a report containing the results and 
interpretation of testing, and analysis, performed on the concrete dome samples obtained 
from the Tank C-107 plug", due May 31, 2013. 

2 
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1.2 Objective 

The intent of this report is to describe inspection and testing results of concrete removed from the 
C-107 'Plug' . The report also provides information resulting from field inspection of the 'Plug' . 
The results from the testing of concrete are compared to the values used in the SST Analysis of 

· Record, which implements Sl-1 from RPP-RPT-43116. The AOR is a detailed modeling effort 
performed to understand the structural response of the SST during thermal and operating loads 
and during seismic events. · 

The sections of this report are presented in a chronological order. The 'Plug' was removed in 
December 2010. Prior to removal, ground penetrating radar (GPR) was used to locate the rebar 
to facilitate proper placement of anchorage used for hoisting and rigging. Figure 1-1 shows the 
GPR as applied to the dome of C-107. 

Figure 1-1. GPR Scanning of the SST 241-C-107 Dome 

A computer aided drafting (CAD) file was generated to digitally display the location of the 
below surface rebar. The overlay of the located rebar on the dome 'Plug' is shown in Figure 1-2. 

3 
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ANCHOR2 

This section presents field inspection results of 'Plug' condition, geometry, and rebar placement. 

The concrete 'Plug' resides in 241-C farm in the 200 East area of the Hanford site. Figure 2-1 
shows the location of the 'Plug' during inspection and coring. A concrete pad supporting a large 
riser is visible, identifying C-107. During the inspection, the berm is considered as being west, 
as shown by the compass in the figure. In reality a person looking directly at the berm from the 
'Plug' location would be facing southwest. 

4 
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Figure 2-1. Plug Location in C-fann 

A team of engineers went to the field soon after the "plug" was cut and removed to take 
photographs and various measurements. Two separate field inspections were conducted. The 
first inspection was conducted March 15, 2011. During the first inspection the engineers were 
permitted to measure and photograph the entire 'Plug' cross-section, through the protective bag. 
The second inspection was conducted March 29, 201 I. During the second inspection, the 
engineers were not permitted to touch or directly measure to the bottom of the 'Plug' . The 
combined inspection efforts provide information regarding the overall condition of concrete, 
section thickness and placement of rebar. 

During the combined inspections the following actions were performed: 

• Measure full depth of 'Plug' 

• Measure depth to top mat of rebar 

• Measure depth to bottom mat of rebar 

• Photograph 'Plug' , cracks, voids, rebar, and aggregate 

5 
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Upon completion of inspection, the 'Plug' was resealed in the LANCS* bag to preserve the 
integrity of the 'Plug' . The 'Plug' was protected from the effects of ambient moisture (i.e. 
rainfall) to prevent against moisture exchange that could potentially affect the sample. Figure 2-
2 shows the 'Plug' in the protective LANCS* bag. 

Figure 2-2. Plug in Bag 

The design thickness for the 241-C-107 (and all Type II SSTs) dome is 15-inches. Figure 2-3 
shows the design cross section and reinforcement layout for the Type II SSTs. Figure 2-4 shows 
the field measurement, confirming the section thickness. 

Figure 2-3. 241-C-107 Reinforcing at Dome Center (Section) 

l\}?~5 :·\:if.? , .."t\: :. -· ~ . _t4:"·--- -~- -_·...;;;-6;,_~"7':t....;o:...: .. ·~-:~·-: -:-<.....,~- ----... · ... -~-:·_.-c ___ ;..._r_: • .:.... 

<'. ~: .'• :. -: ,-~- - . . ;~ It1 __ i::-·· =...v~::=.:::~~~ 
., . . « 

!:t::: 4 /-;$tp11,4#&· •.fYUp .. ·. · ·:·:· ... ~ 
;, ·> ·).'/i;! /)c._G. ', ·o ·F:; ~I~ -hr.s 
:·.; .... :it•~~~-- -~ ... ~ -j, e: ~- . 
: ;: .. · ~~---~~)".'S. NJ . i,fl/.1, 
, .. · :.F:-,4::•~ ' o~ .. -~/a .. ,6:· . . 

,. • •,: •. . ' . ·:!.· .I •. • ; • "!' , 

Not to scale. Taken from Drawing BPF 73550, D-6 

1 

·I 

.. . 

. Dome 
Centerline 

*LANCS is a product of Lanes Industries. 12704 N.E. 124th Street Kirkland, WA 98034 
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Figure 2-4. Plug Cross-Section Thickness 

(a) (b) 

The second inspection provided insight regarding the general condition of the tank dome 
concrete. The plug was photographed from a number of angles and measurements taken where 
desired and permitted. Figure 2-5 shows the overall 'Plug' , unwrapped with rigging hardware 
still attached. 

Figure 2-5. Plug Looking West at Berm 
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The exterior concrete surface ( or the surface in contact with the soil) of 241-C-107 was protected 
with a 3-ply asphaltic membrane and a thin layer of mortar (gunnite). Figure 2-6 shows the 
design of the protective coatings per the original tank drawings. Figure 2-7 shows a close up of 
the cross-section consisting of concrete and the protecting ,asphaltic membrane and mortar. The 
asphalt and mortar layers are present, intact, and in generally good condition. The wire mesh 
used to reinforce the mortar is also visible in the figure. 

Figure 2-6. 241-C-107 Mortar and Asphalt at Dome Center 

Not to scale. 
Taken from Drawing BPF 73550, D-6 
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Figure 2-7. Plug Top Edge 

Engineers inspected the entire cross-section of the 'Plug'. In some cases, rust is apparently 
fonning on the exposed surface of the rebar. This is occurring after the removal of the 'Plug' 
from the tank dome. There is no evidence (i.e. rust stained concrete) to suggest that the rebar 
was rusting prior to the 'Plug' removal. A view of the bottom of the 'Plug' section is shown in 
Figure 2-8. The bottom edge of the 'Plug' is not as smooth as the top edge. This is likely 
attributed to the reduced velocity of the garnet impregnated water jet used to cut the 'Plug' free. 
There is obvious discoloration that may be associated with the cutting process. There is a 
possibility that the discoloration is residue from the garnet itself. 

9 
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Figure 2-8. Plug Bottom Edge 

The cross section of the 'Plug' was examined around its entire circumference. Areas of interest 
were photographed and at least one photograph was taken for each quadrant, designated as 
North, South, East, and West. A view of the East side, which is looking toward the benn is 
shown in Figure 2-9. Red arrows point to top and bottom layers of rebar. 
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Figure 2-9. Plug East Side 

Figure 2-10 shows the measurement of the 'Plug' East side taken at location I from Figure 2-9. 
The measured concrete cover is 2.5-inches at this location. The design drawings (BPF-73550) 
indicate a distance of 3-inches (See Figure 2-3) from the top of the concrete to the concrete. 

An excerpt from Section (8) of the associated Construction Specification (1944) is as follows: 

.. (S) . ~.~i~p~~'.~~~~> ~~~i~ · .. 'ste~l reinfo~o~e~i bars 'S~a.u. 'be. ->'.·: 
• • • • ' • •, I • • •: : : • •• ~ 

. ··placed ~u-rately to t,he . locatiorts : and diinetH:Jions ·a;s &,;~ :. <>n· · 
'•'. --. .......... , • ..,~ .. :_;, ..... , .. ..... ;,. ··•·· -~- •....... · .... : ~•·, ......... , .......... , ... . ......... : . . ... ~.: , ..... ,.:, .. - . ,·_. . .. ·~ .. :.~-·., ... .i:: ... . 

.' th,e ',dra#~gs~:. ·Un.le'.ss_ otp~rw.tse $h~vm} m~~~r~mettt~ ~de.)~:.i ·'": '· 
. . . . . ·. 

'piaci.ng bars ·shall bEa .. t6 the . cent.er :tines of b;afs.~. 
. . . . . .. . . . 

This means that the measured value in of 2.5-inches + 0.5*(0.75-inch diameter)= 2.875-inches is 
close to the specified 3-inch distance. American Concrete Institute (ACI) 318 requires a 2-inch 
concrete cover for non-prestressed cast in place concrete exposed to earth for the same size No. 6 
(0.75-inch) diameter bar. By comparison, the concrete cover provided is more than adequate for 
modem design codes. The picture also shows that the reinforcement is 0.75-inch in diameter, 

matching the design drawings. 
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Figure 2-10. Plug East Side Top Rebar At Location I 

Figure 2-11 . sh@ws the top rebar measurement of the 'Plug' East side taken at location II from 
Figure 2-9. The measured concrete cover is about 3.5-inches at this location. 

Figure 2-11. Plug East Side Top Rebar At Location II 

12 



RPP-RPT-50934, Rev. 0 

Figure 2-12 shows the top and bottom measurement of the 'Plug' East side taken at location II 
from Figure 2-9. The measured distance between the top and bottom layers of rebar is about 7-
inches. The concrete cover provided to the bottom layer is estimated to be about 3-inches. This 
measurement was not made in the field as the inspecting engineers were not permitted to contact 
the bottom edge of the 'Plug' . 

Figure 2-12. Plug East Side Top and Bottom Rebar At Location II 
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Figure 2-13 shows the measurement of the 'Plug' West side. The concrete cover measured for 
the top layer of rebar located at Location I is about 3.625-inches. The measured distance 
between the top and bottom layers of rebar is about 7 .5-inches. The concrete cover provided to 
the bottom layer is estimated to be between 2.5-inches and 3-inches. 

Figure 2-13. Plug West Side Rebar Measured At Location I 

Figure 2-14 shows the measurement of the 'Plug' West side taken at location II from Figure 2-
13. The concrete cover measured for the layer of rebar located at Location II is about 5.25-
inches. It is unknown the exact nature of this seemingly intermediate rebar. 
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Figure 2-14. Plug West Side Rebar Measured At Location II 

A view of the South side is shown in Figure 2-15. Red arrows point to top and bottom layers of 

rebar. 

Figure 2-15 Plug South Side 
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Figure 2-16 shows the measurement of the 'Plug' South side taken at location I from Figure 2-
15. The measured concrete cover is 2.75-inches at this location. 

Figure 2-16. Plug South Side Top Rebar At Location I 

The pilot hole drilled to initiate the 'Plug' cutting from the dome 241-C-107 is shown in Figure 
2-17. In reference to the descriptions of the section views of the 'Plug', the pilot hole is located 
between the North and West sides. 

16 



RPP-RPT-50934, Rev. 0 

Figure 2-17. Plug Cut Pilot Hole 

A view of the North side of the 'Plug' is shown in Figure 2-18. What appears to be an 

intermediate rebar is located at Location II. 

Figure 2-18. Plug North Side 
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Figure 2-19 shows a close-up of the 'Plug' North side taken at location I from Figure 2-18. The 
concrete cover is estimated to be about 3-inches at this location. 

Figure 2-19. Plug North Side Rebar At Location I 

3.0 CONCRETE CORE REMOVAL 

A-Core Inc. was the contractor chosen to perform the concrete coring activities. The available 
barrel sizes were nominally 3.75-inch and 4.25-inch diameters. The chosen diameter for the 
cores was the 4.25-inch barrel. A-Core was given direction to obtain 22 cores per a provided 
sketch based on rebar location from the GPR scan and 4.25-inch diameter cores. A physical 
layout of the proposed cores is shown in Figure 3-1 which matches the sketch provided to A
Core. The concrete cores were removed from the 'Plug' between April 4-5, 2011. Of the 22 
proposed cores, only 14 were successfully removed due to unexpected rebar interference. A 
post-coring layout of the 'Plug' with the identification numbers of the 14 removed cores is 
shown in Figure 3-2. Selection of the sites for the cores was based on the need to avoid 
reinforcement bar and to collect as many cores as possible. As stated in RPP-PLAN-48753, at 
least, eight cores were necessary to satisfy the statistical requirements to obtain a ninety-five 
percent confidence level in the physical property values measured. 
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Figure 3-1. Plug Pre-Coring with Labels 

Figure 3-2. Plug Post-Coring with Labels 
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The following list highlights the order of activities performed to successfully remove the 
concrete cores from the 'Plug' : 

• Anchor coring machine to Plug over the proposed core location 
• Engage the motor for the coring machine 
• Core drill the Plug at that location for an approximate 11-inch depth 
• Remove concrete core 

Figure 3-3 shows the concrete coring drill performing the coring at the location of Core #1. The 

mortar layer of the concrete section typically broke free first. It was removed from the core 

barrel to avoid potential damage to the concrete, mortar, and equipment. Figure 3-4 and 3-5 

show the hole at Core #1 location after removal of the mortar layer (disc). A photo of the mortar 

disk for Core #2 is shown in Figure 3-8. 

Figure 3-3. Coring Machine Mounted on Plug 
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Figure 3-4. Coring Core 1 Asphalt Exposed 

Figure 3-5. Coring Exposed Core 1 Asphalt Close-up 
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After the removal of the first core, it was set aside for proper handling, inspection, measurement, 
and radiation surveying. Figure 3-6 shows the coring machine at the location for Core #2. The 
hole for Core # 1 is visible to the right. Cores were removed after the desired depth was reached. 
This removal was accomplished using a specialty core removing tool. The removal of Core #2 is 

shown in Figure 3-7. 

Figure 3-6. Core Machine Mounted at Core #2 Location 
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Figure 3-7. Removal of Core #2 from Plug 

Figure 3-8. Core #2 Mortar 
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The following steps were taken once the concrete cores were removed from the 'Plug': 

• The asphalt membrane was scraped free from the concrete core 
• Core and associated mortar disc were set aside to allow surface drying (Figure 3-9 and 3-

11) 
• Asphaltic membrane was scraped off (Figure 3-10) 
• The core was labeled with C107-#N, where N is the core number as it correlates to the 

template in Figure 3-1. The core was also labeled with the date :XX-:XX-XXXX when the 
core was removed. (Figure 3-12) 

• A radiological survey of the core was performed (Figure 3-13). 

Radiological survey results taken in the field are provided in Appendix K. Dimensions for each 
core as removed from the 'Plug' are displayed in Table 5-1. 

Figure 3-9. Core #2 Drying I 

24 



RPP-RPT-50934, Rev. 0 

Figure 3-10. Removing Asphaltic Membrane from Core #2 

Figure 3-11. Core #2 Drying II 
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Figure 3-12. Core #2 Field Labeling 

Figure 3-13. Core #2 Field Radiation Survey 
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3.1 Core Packaging 

Once the cores have been taken, it was important to prevent the cores from drying out, which 
could change the physical properties. This work has been conducted under ASTM C42, which 
states the following concerning sample moisture condition: 

7.3 Moisture Conditioning - test cores after moisture conditioning as specified in 
this test method or as directed by the specifier of the tests. The moisture 
conditioning procedures specified in this test method are intended to preserve the 
moisture of the drilled core and to provide a reproducible moisture condition that 
minimizes the effects of moisture gradients introduced by wetting during drilling 
and specimen preparation. 

The core samples were packaged in PVC tubes with PVC end caps, hereafter referred to as 
coffins. Ready to use PVC end caps are shown in Figure 3-14 and PVC tubes are shown in 
Figure 3-15. The coffins were sized so the cores fit snugly with little to no room to move 
around. The PVC end caps created a tight seal so that the moisture content was preserved within 
the coffin until analysis could occur. Photographs of the packaged Core #1 and Core #2 are 
shown in Figures 3-16 thru 3-18. 

Figure 3-14. Core Packaging Caps 
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Figure 3-15. Core Packaging Tubes 

Figure 3-16. Packaged Core #1 
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Figure 3-17. Packaging Core # 2 

Figure 3-18. Packaged Core #1 and Core #2 
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3.2 Concrete Core Shipping 

The cores were packaged and shipped in accordance with WRPS shipping procedures and 

practices. 

The core samples were expected to have no detectable dose rate and no detectable surface 

contamination. Due to the inability to survey interior surfaces of the concrete core, free release of 

the cores was not permitted. Therefore a laboratory with radioactive material handling 

capabilities was identified. However, measurement in the field of all the cores exhibited a dose 
rate of less than the minimum detectable dose rate ( < 0.5mrem/hr) and therefore, the shipping 

method chosen was a Type A Low Level Waste package. 

The coffins were packaged for shipping using a standard 55 gallon drum as the container with 

interior packing to restrict movement. A view of the packing material and core coffins inside the 

shipping container is shown in Figure 3-19. The sealed shipping container is shown in Figure 3-

20. The radioactive material warning tag is shown, signifying the fact that the cores could not be 
free released. 

Figure 3-19. Cores in Shipping Container 
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Figure 3-20. Shipping Container 
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4.0 CTL GROUP SELECTION 

Prior to removal of the cores from the 'Plug', a testing laboratory needed to be identified. 
Market surveys had been performed for an associated structural integrity task, SST sidewall 
coring. The results revealed that the well-known CTL Group was capable of handling 
potentially radioactive concrete and perform all the required physical testing and Petrographic 
examination of the concrete cores. CTL Group is associated with a separate company Radiation 
Safety Services Inc. (RSSI) that is capable of performing detailed radionuclide surveys. 

Technical staff from CTL Group and WRPS agreed that the cores would be shipped to RSSI and 
surveyed for contamination. If the cores were below minimum detectable activity levels and safe 
for handling, the cores would be shipped from RSSI to CTL Group and testing would be 
performed there. If the cores did not meet the safe levels, testing equipment at RSSI would have 
to be used by the properly trained technicians from CTL Group. Results from RSSI radionuclide 
survey are contained in Appendix B. The C-107 concrete cores exhibited safe radionuclide 
levels. 

A proposal for testing was submitted to WRPS by CTL Group. A copy of the CTL Group 
proposal is shown in Appendix A. WRPS technical staff provided WRPS procurement with non
competitive procurement justification to perform the testing of the C-107 cores. Additional 
requirements of accreditation to satisfy 1so ·1102s were identified and met by CTL Group. 
Review of CTL Group capabilities for handling and testing of potentially contaminated concrete 
allowed the contract to be released. A copy of CTL Group accreditation is included as Appendix 
J. 

The justification for non-competitive procurement is as follows: 

CTL Group is the only testing facility identified that can perform the UPV*, 
Elastic Modulus, Poisson's Ratio, and Compression tests and Petrographic 
analysis on radioactive samples. CTL Group is internationally recognized as a 
leader in materials testing and structural forensics investigation. CTL Group is 
also the same laboratory that performed all the testing of Hanford tank concrete 
in the late 1970s and early 1980s. The testing results from CTL are the basis for 
concrete properties used in the structural analysis of Hanford Single-Shell Tanks. 
CTL Group is accredited by the International Accreditation Service for 
ANSllSOllEC 17025 and by American Association of State Highway 
Transportation Officials (AASHTO ). Accreditation by AASHTO has also received 

verification by the U.S. Army Corps of Engineers. CTL Group is very qualified to 
perform this highly sensitive testing of Hanford Single-Sh~ll Tank Concrete. 

*Ultrasonic Pulse Velocity testing was not performed. An alternate test for Transverse Natural 
Frequency was chosen in accordance with RPP-PLAN-48753. 
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5.0 CONCRETE CORE INSPECTION AND PREPARATION 

Fourteen cores were shipped to and received by CTL Group. A Logbook provided in Appendix 
F lists the dates of receipt, inspection, preparation, and testing of the C-107 concrete cores. Prior 

to mechanics testing, the following actions were taken to perform concrete core inspection: 

• Measure diameter and length 

• Measure any cracks 

• Measure any voids 

• Photograph the core, cracks, voids, rebar (if any), aggregate 

Detailed results of the initial inspection of the C-107 concrete cores are provided in Appendix B. 
The cores were reported to be in generally good condition. Due to their short length, Core# 4 
and Core #14 would undergo Petrographic examination only. The twelve remaining cores would 
undergo all the physical testing, but not the petrography. Table 5-1 lists the dimensions and 
weights of the concrete cores as received at CTL Group. 

Table 5-1. As Received Core Dimension and Weight 

· Core Number Diameter (in)* Length (in) Weight (lbf) 
C-107#1 4.25 9.25 11.8 

C-107#2 4.25 10.00 12.3 

C-107#3 4.25 10.00 12.1 

C-107#4 4.25 7.75 9.2 

C-107#5 4.25 10.00 12.4 

C-107#6 4.25 10.00 12.6 

C-107#11 4.25 10.00 12.3 

C-107#12 4.25 10.00 12.6 

C-107#13 4.25 10.00 12.7 

C-107#14 4.25 7.50 9.8 

C-107#15 4.25 10.00 11.8 

C-107#17 4.25 10.00 12.3 

C-107#19 4.25 10.00 12.0 
C-107#20 4.25 10.00 12.6 

*The CTL Group reports contained within the Appendices of this report indicate 4 ¼-inches and 

4.2-inches as the diameter of the cores. The diameter for the cores is about 4 ¼-inches as 

indicated from the inside diameter of the core barrel drill bit. The diameters of the C-107 cores 

were not modified during the physical testing process. 
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S.1 Concrete Core Handling 

The moisture of the concrete cores was maintained in the coffins from Hanford to RSSI and from 
RSSI to CTL Group. After the cores were measured and inspected, they were placed in the re
sealable bags to maintain moisture. The cores were removed only for preparation and testing. A 
view of the cores in the moisture maintaining bags is shown in Figure 5-1. 

Figure S-1. Sawn Cores in Moisture Maintaining Bags 

S.2 Concrete Core Preparation 

After the initial inspection, the cores were trimmed so that the ends of the cylinder were flush 
and the length was nearly two times the diameter. The ~nal sawn (trimmed) length of the cores 
is 8.2-inches. Because the trimming used water, a period of 5 days was allowed to pass so that 
the moisture of the concrete cores could stabilize. This was performed in accordance with 
ASTM C42. Once the moisture of the cores was stabilized, the concrete cores were subjected to 
the first physical testing, transverse natural frequency. 

After the transverse frequency test, CTL Group prepared the concrete cores for modulus of 
elasticity and compression testing, meeting the requirements of ASTM C42. The cores were 
capped to provide an even flatter end surface and an 1./D ratio closer to 2.0. Capping of the 
concrete cores was performed in accordance with ASTM C6 l 7. The end caps also allow for a 
better test specimen because it helps to reduce crushing of the specimen ends. Figure 5-2 shows 
the capping of one of the C-107 concrete cores. The capped length as shown in Table 5-2 was 
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used to determine the IJD (length/diameter) ratio for the C-107 cores. The following information 
is excerpted from ASTM C42: 

Cores for Compressive Strength: 

7.1 Diameter-The diameter of core specimens for the determination of compressive 

strength in load bearing structural members shall be at least 3.70 in. [94 mm] ... For 

non-load bearing structural members or when it is impossible to obtain cores with 

length-diameter radio (VD) greater than or equal to 1, core diameters less than 3.70 in. 

[94 mm] are not prohibited ( see Note 3 ). For concrete with nominal maximum aggregate 

size greater than or equal to 1 1./}. in. [37.5 mm], the core diameters shall be as directed 
by the specifier of the tests ( see Note 4 ). 

NOTE 3-The compressive strength of nominal 2-in. [50-mm] diameter cores are known 

to be somewhat lower and more variable than those of nominal 4-in. [ 10-mm] diameter 
cores. In addition, smaller diameter cores appear to be more sensitive to the effect of the 

length-diameter ratio. 

NOTE 4--The preferred minimum core diameter is three times the nominal maximum size 

of the coarse aggregate, but it should be at least two times the nominal maximum size of 

the coarse aggregate. 

And, 

7.2 Length-The preferred length of the capped or ground specimen is between 1.9 and 

2.1 times the diameter. lfthe ratio of the length to the diameter (UD) of the core exceeds 

2.1, reduce the length of the core so that the ratio of the capped or ground specimen is 

between 1.9 and 2.1. Core specimens with length-diameter ratios equal to or less than 

1. 75 require corrections to the measured compressive strength [ as identified in Section 
7.9.1 of this standard). A strength correction factor is not required for LID greater than 
1. 75. A core having a maximum length of less than 95% of its diameter before capping 
or a length less than its diameter after capping or end grinding shall not be tested. 
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Figure 5-2. C-107 Core Capping 

Table 5-2. Capped Core Dimensions 

Core Number Capped Length Diameter Capped Length 
(in) (in) / Diameter 

Ratio 
C-107#1 8.4 4.2 2.00 

C-107#2 8.5 4.2 2.02 

C-107#3 8.4 4.2 2.00 

C-107#5 8.6 4.2 2.04 

C-107#6 8.5 4.2 2.02 

C-107#11 8.5 4.2 2.01 

C-107#12 8.6 4.2 2.04 

C-107#13 8.6 4.2 2.04 

C-107#15 8.5 4.2 2.01 

C-107#17 8.5 4.2 2.03 

C-107#19 8.6 4.2 2.03 
C-107#20 8.4 4.2 2.00 
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6.0 CONCRETE CORE PHYSICAL TESTING 

The C-107 cores were subject to non-destructive and destructive physical testing. The integrity 
of the cores was maintained throughout the testing. Cores were kept in the moisture bags 

between tests and after capping. In chronological order, the following tests were performed on 

the C-107 Cores: 

• Transverse Natural Frequency (ASTM C215) 

• Modulus of Elasticity and 

• Poisson's Ratio (ASTM C469) 

• Compressive Strength (ASTM C39) 

The transverse natural frequency test employed DKSOOO computer software to perform Wave 

transform functions: The DKSOOO verification and validation is provided for information in 

Appendix I. The modulus of elasticity, Poisson's ratio, and compressive strength tests were 
conducted using a 400,000-lbf capacity Baldwin testing machine 0oad frame). Documentation 

of the Baldwin test machine calibration is provided in Appendix H. The CTL Group report 

documenting the results from the physical testing of the C-107 cores is located in Appendix C. 

The following subsections provide summaries of results of the C-107 concrete cores physical 

testing. 

6.1 Concrete Transverse Frequency 

The transverse frequency of the concrete cores was determined using ASTM C215, Standard 

Test Method/or Fundamental Transverse, Longitudinal, and Torsional Frequencies of Concrete 

Specimens. This test method covers measurement of the fundamental transverse, longitudinal, 
and torsional resonant frequencies of concrete prisms and cylinders. Due to the exact size and 

dimensions of the C-107 cores, only the Transverse frequency reading was able to be achieved 
with consistent and reliable results. This transverse frequency test method allows two alternative 

procedures to achieve the results: the forced resonance method or the impact resonance method. 
CTL Group is accredited for, and familiar with, the impact resonance method and therefore this 
procedure was used. Figure 6-1 shows the setup used to perform the transverse frequency test. 
Once impacted, the accelerometer recorded the accelerations of the concrete core. Fast Fourier 
transform method was used to transform the acceleration waveform into a frequency waveform. 
Three reliable results were used to calculate the average result published. The complete results 

of the transverse frequency testing are provided in Appendix C. The results are summarized in 

Table 6-1 . 
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Figure 6-1. C-107 Core Transverse Frequency Test Setup 

Table 6-1. Core Average Transverse Frequency 

Core Number Average Transverse Dynamic Modulus 
Frequency (Hz) (ksi) 

C-107#1 6493 6700 

C-107#2 6527 6900 

C-107#3 6480 6800 

C-107#5 6447 6700 · 

C-107#6 6443 6900 

C-107#11 6253 6300 

C-107#12 6373 6500 

C-107#13 6313 6400 

C-107#15 6343 6600 

C-107#17 6480 6700 

C-107#19 6320 6400 

C-107#20 6393 6600 

The primary purpose of the non-destructive testing for transverse natural frequency is to provide 
an additional indicator of the performance of the C-107 concrete cores. The transverse 
frequency result may also be used for comparison to other concrete cores removed from Hanford 
SSTs. The dynamic modulus of elasticity of the concrete cores is calculated based on the 
average natural frequency for each of the C-107 cores subject to physical testing. The resulting 

dynamic modulus provides an indication of strength when compared to the static modulus of 
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elasticity. In general, the dynamic modulus will be greater than the static modulus. The 
dynamic modulus of elasticity is often referred to as the initial tangent modulus, whereas the 
static modulus of elasticity is referred to as the secant (chord) modulus. Figure 6-2 demonstrates 
the difference between the two. The results of the dynamic modulus are compared to the static 

modulus in Section 10 of this report. 

Figure 6-2. Modulus of Elasticity Comparison 

Strain, e 

6.2 Concrete Elastic Modulus and Poisson's Ratio 

Modulus of elasticity and Poisson's ratio of the C-107 cores were determined using ASTM C 
469, Standard Test Method for Static Modulus of Elasticity and Poisson's Ratio of Concrete in 

Compression. This test method covers determination of (1) chord modulus of elasticity 
(Young's), and (2) Poisson's ratio of molded concrete cylinders and diamond-drilled concrete 

cores when under longitudinal compressive stress. The core is placed in the compressometer 
frame that holds the strain dials which record the longitudinal and transverse strains at an 
assigned load interval. Figure 6-3 shows a C-107 concrete core in the compressometer 
undergoing the elastic modulus and Poisson's ratio testing. The core in the compressometer was 
placed in the test frame and subjected to compressive force in the axial (longitudinal) direction. 

The applied force is recorded along with the associated deformations in the longitudinal and 

transverse directions. The resulting stresses and strains are plotted and the modulus of elasticity 

and Poisson's ratio are calculated. The results are summarized in Table 6-2. Details of the 

Elastic Modulus and Poisson's ratio testing are provided in Appendix C. 
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Figure 6-3. C-107 Core in Compressometer 

Table 6-2. Core Elastic Modulus and Poisson's Ratio 

Core Number Poisson Ratio Elastic Modulus (ksi) 
C-107#1 0.20 5900 

C-107#2 0.23 6500 

C-107#3 0.24 6000 

C-107#5 0.24 5950 

C-107#6 0.23 6000 

C-107#11 0.23 5850 
C-107#12 0.21 5800 

C-107#13 0.23 5750 
C-107#15 0.23 5900 

C-107#17 0.19 6100 
C-107#19 0.20 5550 
C-107#20 0.20 5950 
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6.3 Concrete Compression Test 

Compressive strength of the C-107 cores was determined using ASTM C39, Standard Test 
Method for Compressive Strength of Cylindrical Concrete Specimens. This test method provides 
standardized procedures for the determination of compressive strength of cylindrical concrete 
specimens such as molded cylinders and drilled cores. The details of the compressive strength 
testing are provided in Appendix C. The CTL Group report documents the types of fractures that 
occurred with the failure of each core. Photographs of the fractured cores are provided in 
Appendix D. The C-107 concrete core compression test results are summarized in Table 6-3. 

Table 6-3. Core Compressive Strength 

Core Number Compressive Strength (psi) 
C-107#1 9890 

C-107#2 9670 

C-107#3 9290 

C-107#5 8530 

C-107#6 9030 

C-107#11 6810 

C-107#12 5890 

C-107#13 6800 

C-107#15 7530 
C-107#17 7800 

C-107#19 6840 
C-107#20 8850 

The highest reported compressive strength is 9890 psi for C-107 #1. The lowest reported 
compressive strength is 5890 psi for C-107 #12. Inspection of the fractured C-107 # 12 core 
revealed a cluster of large aggregate in the center of the cylindrical core. Figure 6-4 shows the 
cluster divided into the two main fractured sections of the core. Three large aggregates were 
located in the center of the core. The large aggregates in the cluster were very close together, 
nearly in. contact on some tangential surfaces. There is insufficient spacing between the 
aggregate in the cluster and therefore reduced hydrated cement to provide bond. The cluster of 
large aggregate is likely the cause of the low reported strength of core C-107 # 12. Figure 6-5 
shows the fractured C-107 #12 core sections held in space to further detail the aggregate cluster. 
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Figure 6-4. Core #12 Aggregate Cluster 

C-107 Core # 12 Aggregate Cluster Part A C-107 Core # 12 Aggregate Cluster Part B 
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The length of a single large aggregate in core C-107 #11 was about 1.75-inches, as shown in 
Figure 6-6. Although this is greater than the design 1.5-inches coarse aggregate size as specified 
in the original tank construction documents, it is acceptable because the 1.5-inches is a nominal 
value and the majority of the observed aggregate is less than this. For the Type I fracture of the 
C-107 # 11 core shown in Figure 6-7, the single large aggregate is located near the center of the 
core and the fracture appears to propagate from this location. 

Figure 6-6. Core # 11 Large Aggregate 
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7.0 PETROGRAPHIC ANALYSIS OF CONCRETE CORES 

Petrographic analysis was performed to ASTM C856, Standard Practice for Petrographic 
Examination of Hardened Concrete. The petrography examination assessed the quality and 
condition of the concrete and the extent of any deterioration or deleterious reactions occurring 
within the concrete. Two of the fourteen cores were chosen for petrographic examination. 
The cores were received by the petrographer and prepared for examination. The cores were 
visually inspected and photographed as received. Each core was then cut in half longitudinally 
and one of the resulting halves was ground (lapped) to produce a smooth, flat, semi-polished 
surface as shown in Figure 7-1. Lapped and freshly broken surfaces of the concrete were 
examined using a stereomicroscope at magnifications up to 45X. For thin-section study, a small 
rectangular block was cut from the top surface portion of each core, and one side of each block 
was lapped to produce a smooth, flat surface. The blocks were cleaned and dried, and the 
prepared surfaces were mounted on separate ground glass microscope slides with epoxy resin. 
After the epoxy hardened, the thickness of the mounted blocks was reduced to approximately 

20µm (0.0008 in.). The resulting thin sections were examined using a polarized-light 
(petrographic) microscope at magnifications up to 400X to study aggregate and paste mineralogy 
and microstructure as shown in Figure 7-2. The full petrographic report is contained in 

AppendixE. 
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Figure 7-1. Example of Lapped Concrete Halve (Core #4) 

Figure 7-2. Example of Thin Section at 400x Magnification (Core #4) 

45 



RPP-RPT-50934, Rev. 0 

Based on the results of petrographic examination, the concrete represented by the cores is in 
good condition. No distress (cracking or excessive microcracking) is observed in either core. The 
concrete does not show any evidence of chemical attack, significant alkali-aggregate reactions, 
or other deleterious mechanisms involving aggregates and/or paste constituents. The concrete in 

both cores exhibits good physical paste properties. Apart from localized softer paste at the 

immediate top surface, the paste in the cores is hard and dense through the depth of the concrete. 
Distribution of aggregates and other paste constituents is uniform. Macroscopically, the cores are 

well consolidated (no large voids). The cement is nearly completely hydrated. The depth of 
carbonation from the top surface of both cores is reported to be 0.04 to 0.08 inch (1 to 2 mm). 

The complete CTL Group report with detailed information is provided in Appendix E. 

8.0 REBAR INSPECTION AND TESTING 

The method for removing the rebar from the C-107 'Plug' has not yet been identified. The 

removal of the rebar will be a Phase II activity. As allowed by selected removal methodology, 

the concrete-rebar interface will be inspected for de-bonding and voids around the rebar. Once 
removed, the diameter of the rebar will be measured and photographs taken. The rebar will be 
inspected for rust and scaling. Any cracks or elongated sections will be measured. The testing 

of the rebar will be limited to tensile testing. The specimen will be prepared and tested in 

accordance with Annex A9 of ASTM A370, Standard Test Methods and Definitions for 

Mechanical Testing of Steel Products. Figures 8-1 and 8-2 show the appropriate testing machine 
grips that will be used to perform tensile testing of the rebar. 
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Figure 8-1. Rebar Tensile Test Grip, View I 

Figure 8-2. Rebar Tensile Test Grip, View II 
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9.0 QUALITY, CUSTODY, AND MANAGEMENT OF CORES 

9.1 Quality Assurance 

C1L Group is an accredited testing laboratory, capable and qualified to perform the requested 
inspection, preparation, physical testing, and petrographic examination of the C-107 concrete 
cores. C1L Group's ISO 17025 and AASHTO accreditation is located in Appendix J. The 
Baldwin test machine calibration is located in Appendix H. Verification and validation of the 
DK-5000 software is located in Appendix I. All of the reports from CTL Group were reviewed 
by WRPS technical staff prior to acceptance, satisfying the requirement set forth in the contract. 
Physical testing was also observed by WRPS engineers RS Rast and AE Miller, on location in 
Skokie, IL. 

9.2 Chain of Custody and Material Management 

The chain of custody was maintained for the entire lifecycle of the C-107 concrete cores. A copy• 
of the completed chain of custody is provided in Appendix G. C1L Group also provided WRPS · 
with a logbook listing the cores and dates that preparation and testing occurred. The C-107 core 
logbook is located in Appendix F. The destroyed C-107 cores were returned to the Hanford Site 
for disposal in October 2011. The remainder of the 'Plug' resides in an area adjacent to C-farm 
in 200 East area of the Hanford site. To date, the removal and testing of the rebar from the 
'Plug' has not been performed. 
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10.0 DISCUSSION OF RESULTS 

The inspection of the concrete 'Plug' reveals that the placement of concrete and rebar generally 
matches the design drawings. The rebar as measured with a tape is approximately 0.75-inch in 
diameter. The thickness of the 'Plug' is slightly greater than the 15-inch dome thickness called 
out in the design drawings. The measured concrete cover typically matches the design drawings, 
providing protection for the rebar. There are a couple of intermediate rebar located at depths 
greater than specified in tank drawings. There are no visible cracks or large air voids visible in 
the cross section of the 'Plug' . Additionally, the protective asphaltic membrane and mortar 
layers are present and intact. 

The cores were shipped to CTL Group for inspection, testing, and petrographic examination. 
Prior to shipment, the cores were surveyed and all exhibited less than a 0.5 mrem/hr dose rates in 
the field. Additional surveying for radionuclides was performed offsite at RSSI and revealed 
that the C-107 cores were safe to handle. At CTL Group, the cores were measured and 
inspected. The cores were reported to be in good condition with minor air voids and some 
cracking present in individual aggregates. Twelve of the fourteen cores were subjected to 
physical testing and the remaining two cores underwent petrographic examination. 

A summary of the physical testing results of the C-107 cores is provided in Table 10-1 . The 
values of transverse natural frequency may be used for comparison in the future. The dynamic 
modulus of elasticity of all the cores is greater than the associated modulus of elasticity. This 
behavior agrees with the predicted behavior of concrete cores. The compressive strength results 
are more variable than-both the modulus of elasticity and Poisson's ratio of the cores. This is 
expected as the compressive strength results are more sensitive to the arrangement and location 
of aggregate. The average compressive strength of all the tested C-107 cores is 8078-psi. This 
value is 2.7 times the original 28-day design strength specified in the original tank construction. 
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Table 10-1. C-107 Core Physical Test Results Summary 

Average Dynamic Elastic Poisson Compressive 
Transverse Modulus Modulus Ratio Strength 
Frequency (ksi) (ksi) (psi) 

(Hz) 

6493 6700 5900 0.20 9890 

6527 6900 6500 0.23 9670 

6480 6800 6000 0.24 9290 

6447 6700 5950 0.24 8530 

6443 6900 6000 0.23 9030 

6253 6300 5850 0.23 6810 

6373 6500 5800 0.21 5890 

6313 6400 5750 0.23 6800 

6343 6600 5900 0.23 7530 

6480 6700 6100 0.19 7800 

6320 6400 5550 0.20 6840 

6393 6600 5950 0.20 8850 

The petrographic examination revealed that the 'Plug' concrete, and likely the tank dome, is in 
good condition. There are no signs of chemical attack and very limited depth of carbonation 
from the top surface. This further supports that the protective asphalt and mortar layers are in 
good condition and have performed satisfactorily. The examination also reveals that the concrete 

is not subject to any deleterious mechanisms such as excessive micro-cracking. The CTL report 
states that, overall, the concrete is not in distress. Appendix E provides a detailed description of 
all the findings and resulting conclusions of the petrographic examination. 

The results of the physical testing of the concrete cores removed from the dome of SST 241-C-
107 represent concrete that is over 65 years old ( as of 2011 ), with construction of the tanks 
reported as complete in 1945. SST 241-C-107 is a Type Il Single Shell Tank. The reported 
maximum temperature for the tank is 168 °F (RPP-10435). For purpose of comparison, 
additional higher temperature limits are used to compare the C-107 core data to the material 
properties used to perform the SST Analysis of Record. The AOR material property data shown 
in the following plots is located in Tables A 1, A.2, and A.4 of RPP-46442 for compressive 
strength, modulus of elasticity, and Poisson's ratio, respectively. In the AOR, degradation of 
concrete compressive strength is considered at temperatures above 200°F. Figure 10-1 compares 

the compressive strength of the C-107 cores, the average of the C-107 cores, the upper bound, 
best estimate (mean), and lower bound values at 200°F and 250°F, and the originally specified 

28-day design strength. As compared to the upper bound compressive strength at 200°F, 8 out of 
12 of the C-107 cores tested at higher strengths. All but one core, C-107#12, resulted in a 

compressive strength higher than the upper bound compressive strength at 250°F. As stated in 
section 6.3, C-107#12 contains a cluster of large aggregate in the center of the core. 
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The elastic moduli of the C-107 cores are higher than the ACI values calculated using the tested 
compressive strength and the following ACI formula: 

Ee = 57000 • ffc Eqn. 1 
The ACI values of elastic modulus are shown in Table 10-2. The difference between the values 
is expressed in ·percentage of ACI value. This emphasizes the sensitivity of the compressive 
strength reported, especially for cores C-107#11 and C-107#12. 

Table 10-2. C-107 Elastic Modulus Compared to ACI Value 

Core Tested ACI % 
Number Elastic Elastic difference 

Modulus Modulus (greater) 
(ksi) (ksi) 

C-107#1 5900 5669 4% 

C-107#2 6500 5605 16% 

C-107#3 6000 5494 9% 

C-107#5 5950 5264 13% 

C-107#6 6000 5416 11% 

C-107#11 5850 4704 24% 

C-107#12 5800 4375 33% 

C-107#13 5750 4700 22% 

C-107#15 5900 4946 19% 

C-107#17 6100 5034 21% 

C-107#19 5550 4714 18% 
C-107#20 5950 5362 11% 

Figure 10-2 compares the modulus of elasticity of the C-107 cores, the average of the C-107 
cores, and the upper bound, best estimate (mean), and lower bound values at 150°F and 250°F. 
The average modulus of elasticity of the C-107 cores is 5938-ksi. All the C-107 cores resulted in · 
a modulus of elasticity higher than the upper bound modulus of elasticity at 250°F and 150°F. 
Figure 10-3 compares the Poisson's ratio of the C-107 cores, the average of the C-107 cores, and 
the upper bound, best estimate (mean), and lower bound values at 70°F and 250°F. All the C-
107 cores resulted in a Poisson's ratio higher than the upper bound modulus of elasticity at 
250°F. Compared to the Poisson's ratio at 70°F upper bound, 7 of 12 of the C-107 cores 
reported a higher value. The range of Poisson's ratio varies throughout literature and reviewed 
test data, but is generally in the range of 0.11 to 0.21 and generally in the range of 0.15 to 0.20 
(MacGregor). The average Poisson's ratio of the C-107 cores is 0.22. 
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11.0 CONCLUSIONS 

The C-107 'Plug' was successfully inspected in the field prior to the removal of the fourteen 
cores. The findings suggest that the dome of SST 241-C-l 07 was constructed as designed. The 
intact mortar and asphaltic membrane have provided additional protection to the tank dome. 
Additional inspection could be useful when removing rebar. This may provide assistance in 

determining the point of origin of intermediate rebar shown in Section 2.0. 

The inspection of the cores was successfully performed both visually and microscopically at 
CTL Group. The findings from the initial inspection and petrographic examination indicate that 
the concrete removed from the 'Plug' is in good condition, not in distress, and does not exhibit 
any deleterious mechanisms that would cause distress. 

The results of the concrete compression, elastic modulus, and Poisson's ratio tests are compared 
to the values used to define material properties in the SST Analysis of Record, as shown in 
Appendix A of RPP-46442, Single-Shell Tank Structural Evaluation Criteria. The average 
concrete compressive strength of the C-107 cores is more than 2.5 times the original 28-day 
design strength specified at the time of construction. 

The successful removal of the 'Plug' from SST 241-C-107 presented an opportunity to perform 
inspection, sampling, and testing of SST concrete. The removal and testing of the rebar will 
complete the implementation of the SSTIP Expert Panel recommendation SI-5, Test Dome 
Concrete and Rebar 'Plugs'. Information from this report will also be used to implement Panel 
recommendation SI-6 which requires the development of an engineering mechanics document. 
This report represents partial completion of the TPA target milestone, M-045-91D-T0l . The 
inspection and testing of concrete removed from the dome 'Plug' of SST 241-C-107 revealed 
that the concrete is in good condition and the strength of concrete is greater than originally 
designed and greater than what is used in the SST Analysis of Record. 
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Bryon Bradley 
Senior Procurement Specialist 
Washington River Protection Solutions, LLC 
P.O. Box 850 H6-04 
Richland, WA 99352 

Hanford C-107 Plug Concrete Testing and Evaluation Project 
CTLGroup Proposal No. 39PA11-024 

Dear Mr. Bradley: 

RPP-RPT-50934, Rev. 0 

CTLGroup is pleased to provide this proposal in response to Requisition # 234378. 

1.0 Objective: 

The objective of this proposal is to provide inspection and testing of concrete cores 
removed from the reinforced concrete dome of the Single-Shell Tank, 241-C-107. The 
inspection and testing shall take place at the subcontractor's facility. This work will 
assist the Tank Operations Contractor (TOC) in determining the current condition and 
mechanical properties of Single-Shell Tank concrete. 

2.0 Background/Introduction: 

In December 2010, tank 241-C-107, located in 241-C Farm, was excavated to the apex 
of the reinforced concrete dome and a 55" diameter hole was cut and removed. This 
activity was performed in support of retrieval activities. The 55" diameter concrete 
section, hereafter referred to as the "plug", is now being used in support of the Single
Shell Tank Integrity Project (SSTIP) to fulfill a recommendation from RPP-PLAN-45082, 
Implementation Plan for the Single-Shell Tank Integrity Project (provided to CTLGroup). 
The recommendation, Sl-5, states to confirm structural integrity by testing a reinforced 
concrete plug from the dome of a tank. Fourteen concrete cores have been removed 
from the 241-C-107 plug to date. The removal and testing of 241-C-107 concrete cores 
is described in RPP-PLAN-48753, Forensics Plan for the Removed 241-C-107 Dome 
Concrete and Rebar (not provided to CTLGroup). 

3.0 Scope: 

The scope of work contained within this document is for inspection and mechanical 
testing for up to fourteen concrete cores. The cores are approximately 4 ¼" in diameter 
and 11" long and must be treated as radiologically controlled material. The proposal 
scope anticipates external dose rates that are below levels that require a restricted area 
under applicable regulations. Procedures that must be performed in a restricted area 
may incur additional expense. Any required changes in the procedures will be evaluated 
in conjunction with WRPS personnel. It is understood that no detectable level of 
contamination has been found on the core exteriors, as of May 25, 2011 . . 

Austin, TX • Chicago, IL • Washington, DC 
Corporate Office: 5400 Old Orchard Road, Skokie, IL 60077-I030 P: 847-965-7500 F: 847-965~541 www.CTLGroup.com 

CTLGroup is a registered d/b/a of Construction Technology Laboratories, Inc. 

A-1 



Bryon Bradley 
Hanford C-107 Plug Concrete Testing and Evaluation Project 
CTLGtoup Project No. 39PA 11-024 

RPP-RPT-50934, Rev. 0 
Page 2 of 10 

May 25, 2011 

CTLGroup shall generate a logbook to track progress of each core through the 
inspection and testing process. This logbook shall track time complete, date complete, 
and personnel who performed the action for each core. A logbook record will be 
provided (for a single core) similar to what is shown in Table 1. 

Table 1. Example Core Tracking Logbook 

Core Receive lnspecte Prepared ASTM ASTM ASTM ASTM 
#1 d d C597 C469 C39 C856 

Date 

Time 

Person 
(Initial) 

The core inspection consists of several actions that must be taken prior to mechanical 
testing and prior to core size modification. These actions are listed here: 

• Measure and record initial diameter and length of each core 
• Measure and record weight of each core 
• Measure and record length and width of cracks noticeable to the naked eye 
• Measure and record length and width of voids noticeable to the naked eye 
• Photograph undisturbed cores 
• Photograph cracks and voids as required 

After inspection has been completed, the cores will need to be prepared for testing. 
Every attempt will be made to size the cores to 8 ½" in length and testing shall follow the 
requirements of the American Society for Testing and Materials (ASTM) C42, Standard 
Test Method for Obtaining and Testing Drilled Cores and Sawed beams of Concrete. 
This will be performed by the methods and standards of CTLGroup. CTLGroup, may 
deviate from the 8 ½" length with the approval of the TOC (buyer) and as long as the 
requirements of ASTM C42 are met. If any cores are unable to meet the minimum 
requirements due to being too short, damaged, or otherwise unusable for testing, they 
will be put aside and saved. The remaining end pieces from sizing down cores will also 
be put aside and saved. 
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The desired testing activities include several ASTM methods to test concrete for various 
mechanical properties. They are listed below in Table 2. 

Table 2. Desired ASTM Testing Methods for Concrete Core Samples 

ASTM Test Title Brief Description 
Designation 
ASTM C42 Standard Test Method for Describes preparation of concrete 

Obtaining and Testing core samples for testing 
Drilled cores and Sawed 
Beams of Concrete 

ASTM C597 Standard Test Method for Acoustic based Non-Destructive 
Pulse Velocity Through Examination (NOE) technique to 
Concrete assess uniformity and relative quantity 

. of concrete. (An equivalent NOE 
technique may be substituted with 
WRPS Enqineerinq approval) 

ASTM C469 Standard Test Method for Mechanical testing technique to 
Static Modulus of Elasticity determine Modulus of Elasticity and 
and Poisson's ratio of Poisson's ratio of test sample. 
Concrete in Compression (Sample can be reused for 

compressive test) 
ASTM C39 Standard Test Method for Mechanical testing technique to 

Compressive Strength of determine compressive strength of a 
Cylindrical Concrete test sample. (Destroys the sample) 
Specimens 

ASTM C856 Standard Practice for Invasive analysis of a concrete 
Petrographic Examination sample to assess various material 
of Hardened Concrete properties and composition of 

concrete 

The testing sequence will need to be performed in such a fashion as to maximize 
sample size before exhausting the available cores. The target number of cores for 
testing methods ASTM C597, C469, and C39 is a minimum of 8. The target number of 
cores for testing method ASTM C856 is exactly 2. This sequence of inspection and 
approval is expected to take between two and three weeks; estimated costs are 
provided in Table 4. A flowchart is shown in Figure 1 depicting the inspection and 
testing sequence. 

cri)GRouP 
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Figure 1. ASTM Testing Sequence Flowchart 
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(8 minimum) 
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Upon testing completion, CTLGroup shall provide a report encompassing the results 
from the core inspection and from the core testing to the TOC (buyer) along with the 
logbook. This report shall meet the reporting requirements set forth in the "Report" 
section of each associated ASTM designation and shall clearly document the steps 
taken for each test method. 

4.0 Deliverables: 

The deliverables required from the Vendor/Subcontractor to the TOC (buyer) are 
summarized in Table 3 below: 

Table 3. Table of Deliverables 

Deliverable Purpose Due Date · 

Initial Inspection results TOC Information Upon inspection 
completion 

Alternate Core Sample Size TOC review and approval Before preparing cores 
(if applicable) 

Alternative to ASTM C597 as TOC review and approval Before N DE testing start 
a test method (if applicable) 

Proposed Testing Sequence TOC review and approval Before mechanical testing 
(if applicable) start 

Initial Testing Results TOC Information Upon testing completion 

Inspection and Testing TOC review and comment Three weeks after 
Results Report beginning testing 

sequence 

Final Report TOC review and comment Four weeks after 
beginning testing 
sequence 

~ROUP 
WWW CTI.Group.com 
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In addition to the standard test methods described, to successfully execute the testing 
and evaluation program, the following work items are required: 

1. Development of a log book format. This will require involvement from our Quality 
Management staff. Our preliminary estimate for the time required for this effort is 
ten hours, with a budget of 

2. Oversight and interface will be required between laboratory departments and 
staff. Our preliminary estimate for the time required for this effort is twenty to 
thirty hours, with a budget of••••to 

3. If development of an alternative to the pulse velocity test method is necessary 
(ASTM C597) a new test procedure and staff training of the procedure will be 
required. A budget of twenty to thirty hours of labor and a cost of•••lis 
estimated for this effort. 

4. Project specific procedures for handling radiologically contaminated specimens 
may require development. This will involve: 

a. Development and documentation of an approach 
b. Installation of the appropriate protective devices 
c. Installation of catch basins for cut material 
d. Oversight of sample preparation and testing by the Radiation Safety 

Officer. 
It is anticipated this work will require fifty to sixty hours of work (including 
thirty for the Radiation Safety Officer) and will require a budget of 
to 

5. Core inspections and measurments are anticipated to require four to five hours of 
staff time and a budget of approximately 

Table 4 describes the anticipated time and materials work effort. Table 5 describes unit pricing 
for the concrete core testing and petrography analysis required in the SOW. 

Table 4. Anticipated Time and Materials Work Requirements 

Item Estimated Time Estimated Budget 

Development of Log Book 10 hours 

Laboratory Coordination and 30-40 hours 
oversight 

Development of alternative to 20-30 hours 
ASTM C597 

Development of project- 50-60 hours 
specific procedures for 
Handling Radiologically 
Contaminated Specimens 
Core classifications and 5-10 hours 
measurements 

~p 
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Table 5. Unit Prices for Testing Radiologically Contaminated or 
Potentially Contaminated Specimens 

Test Description Unit Price Notes 

Radiological Assessment of $175 
samples 
ASTM C42 $215 
Compressive Strength 

ASTM C469 $640 
Modulus of Elasticity and 
Poisson's Ratio 
ASTM C215 $1,600 $800 for 1 sample 
Fundamental Transverse, $750 each for 2-9 samples 
Longitudinal and Toisional $600 each for 10 or more 
Resonant Freauencies samples tested at same time. 
ASTM C856 $3,600 $3,600 each for 2-5 samples 
Petrographic Analysis $3,000 each for 6 or more 

samples 

5.0 Acceptance Criteria: 

The Inspection and Testing Results Report shall include the requirements set forth in 
this SOW. All hardcopy and electronic deliverables provided under this SOW shall be 
complete, accurate, legible and reproducible. Before delivery, documents shall be 
inspected and reviewed by qualified CTLGroup personnel for quality, technical adequacy 
and appropriate content in accordance with the CTLGroup's Quality Assurance 
procedures appropriate for Quality Level O (QL-0) procurement . 

6.0 Configuration Management and Standards 

6.1 Configuration Management Requirements: 

There are no specific Configuration Management requirements applicable to this SOW. 

6.2 Applicable Standards 

The standards applicable to this SOW are listed in Table 2 from Section 3.0 above. 

7.0 ESH&Q Requirements 

7.1 Quality Assurance Requirements: 

CTLGroup shall perform work that is subject to established standards and 
procedures. This is a Quality Level O (QL-0) procurement. 

Subcontractor performing testing shall be accredited by the International 
Accreditation Service (IAS) for the ASTM standards applicable to this SOW to 

~CiRouP 
www ClUlroup.com 
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demonstrate compliance with ANS/ISO/IEC Standard 17025:2005, General 
criteria for the competence of testing and calibration laboratories. Subcontractor 
shall also be accredited by the American Association of State Highway and 
Transportation Officials (AASHTO) to demonstrate compliance with AASHTO 

. R 18, Standard Practice for Establishing and Implementing a Quality 
Management System for Construction Materials Testing Laboratories. 

QAP Approval: 

This does not apply. 

Changes to the Subcontractor's QAP: 

This does not apply. 

7.2 Price-Anderson Amendments Act Requirements: 

Price-Anderson Amendments Act is not applicable to this work. 

7.3 Applicable ES&H Requirements: 

Hanford Site access is not authorized for work to be completed under this SOW. 

8.0 Verification/Hold Points: 

Deliverables requiring approval via Section 4.0 shall be dispositioned before proceeding 
in the next sequence step (if applicable). 

9.0 Reserved 

10.0 Work Location/Potential Access Requirements: 

Testing shall be performed at the subcontractor's facility. 

11.0 Training: 

CTLGroup's technicians shall be trained and experienced per the applicable ASTM 
standard listed in Table 2 from Section 3.0 of this SOW before performing testing. 
CTLGroup's technicians shall be trained in handling procedures for radioactive materials 
according to the CTLGroup's procedures. No Hanford specific training is required for 
performance of this work. 

12.0 Qualifications: 

CTLGroup certificates of accreditation from IAS and AASHTO for the ASTM standards 
applicable to this SOW are attached. Test methods specified in the SOW that 
CTLGroup is accredited for include: 
ASTM C42 
ASTM C469 
ASTM C39 
ASTM C215 

A-8 
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Additionally, CTLGroup is accredited for ASTM C215, "Standard Test Method for 
Fundamental Transverse, Longitudinal, and Toisional Resonant Frequencies of 
Concrete Specimens." This is a suggested alternative NOE Test method to be used in 
place of C597, subject to TOC review and approval. 

13.0 Special Requirements: 

No additional requirements are identified for performance of this work. 

Hanford Site Access 

Testing shall be performed at CTLGroup's facility. Hanford Site access is not required 
for completion of this work. 

Use of Government Vehicles 

There is no anticipated need for any CTLGroup employee to use a Government
furnished vehicle in the performance of this statement of work. The Subcontractor's 
employees, therefore, are specifically prohibited from driving any Government-furnished 
vehicles under the performance of this statement of work unless this statement of work 
is formally so modified by the parties and a copy of any applicable driver's license 
provided to the BTR. 

Government Property 

No government property will be provided to CTLGroup. 

14.0 Reporting/Administration: 

Subcontractor information including reports and other documents shall be submitted in 
both hard copy and electronic format as designated by the Buyer. If electronic formatted 
documents are required, the documents must be viewable using either Microsoft® 
Windows®, or Adobe® Acrobat® software. 

Subcontractor shall submit a 75% spent notification to the Buyer and the BTR. 

15.0 Workplace Substance Abuse Program Requirements: 

A Workplace Substance Abuse Program is not required for this SOW. 

16.0 Reserved 
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We appreciate the opportunity to be of service to Washington River Protection Solutions, LLC. 
Please call me if you have any questions at (847) 972-3146. 

Sincerely, 

~ (J, !MAJ~ 
t- C/' '7 

Tim Tonyan, PhD 
Vice President 
TTonyan@CTLGroup .com 
Phone: (847) 972-3146 

Attachments 

Name: 

Title: 

Company: 

Signed: 

Date: 

~p 
www Cll.Oroup.com 
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Mr. Rick Rast 
Washington River Protection Solutions 
PO Box850 
Richland, WA 99352 
e. Richard S Rast@RL.gov 

Initial Inspection of Cores Obtained from the Reinforced Concrete Dome 
of the Single Shell Tank 241-C-107 
CTLGroup Project No. 395568 
Revision 1 

Dear Mr. Rast: 

RPP-RPT-50934, Rev. 0 

Attached are results from Radiation Safety Services, Inc. (RSSI) and initial observations for the 
referenced samples. Fourteen concrete cores were received at RSSI on June 28, 2011 . The 
cores were identified by Washington River Protection Solutions (WRPS) as indicated in Table 1. 
Results provided by RSSI indicate that all the radionuclides in all samples are well below 
minimum detectable activity (MDA) and any dangerous levels for health concerns. The results 
from RSSI are shown in Attachment A. 

The concrete cores arrived at CTLGroup on July 7, 2011 . Upon arrival, visual inspections were 
performed as an initial assessment of the cores. A summary of observations are listed below; 
detailed notes are provided in Attachment B. The photos of the undisturbed cores are provided 
in Attachment C. 

• All cores are nominally 4 ¼ inches in diameter and vary in length. 

• The concrete appears to be well consolidated. 

• The nominal maximum size of the aggregates varies from 1 inch to 1½ inches. 

• Elongated particles are observed on some of the cores. 

• No cracks are observed with the naked eye within the concrete. 

• Some cracks are visible in individual aggregates. 

• No significant delaminations were observed at the top of each core. 

• No steel was present in any of the cores. 

• A black pitch-like material is observed on the top surface of each core. The material is 
reportedly a 3-ply asphaltic waterproofing membrane. This is expected since it was 
required by the job specifications from 19441 when the structure was first constructed. 

• There are numerous "pulled our aggregates on the bottom fracture surface of each 
core . . 

• Brown staining is present from the top surface down to about 5-8mm on average for 
each core and is most probably due to a black pitch material observed on the top 
surface of each core. 

1 'Specifications For Construction of Composite Storage Tanks Bldg. No. 241 Hanford Engineer Works Project 9536" 

Auatln, TX • Chicago, IL • Washington, DC 
Corporate Office· 5400 Old Orchard Road, Skokie, IL 60077-1030 P: 847-965-7500 F: 847-965-6541 www CTLGroup.com 

CTLGroup 11 a registered dlbla of Construction Technology Laboratories, Inc. 
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The concrete cores will need to be prepared for testing in accordance with the following test 
methods: 

• ASTM C215 - 08, Standard Test Method for Fundamental Transverse, Longitudinal, and 
Torsional Frequencies of Concrete Specimens 

• ASTM C469 / C469M-10, Standard Test Method for Static Modulus of Elasticity and 
Poisson's Ratio of Concrete in Compression 

• ASTM C39 / C39M - 10, Standard Test Method for Compressive Strength of Cylindrical 
Concrete Specimens 

• ASTM C856 - 11 , Standard Practice for Petrographic Examination of Hardened 
Concrete 

The recorded lengths indicate that twelve cores can be prepared and tested for ASTM C215, 
ASTM C469, and ASTM C39. Core Sample #4 and Sample #14 are less than 8 inches and will 
be used for the petrographic exam. 

At this time, the core samples are ready to be prepared for testing. Please review this report and 
provide authorization to begin test preparations. 

We appreciate this opportunity to conduct specialized testing for you. Should you have any 
questions, please contact me. 

Sincerely, 

CTLGROUP, INC. 
An AASHTO Accredited Laboratory- Aggregates, Cement & Concrete 

Joni L. Jones, P.E. (Illinois) 
Physical Testing Laboratory Supervisor 
Materials Laboratory Services 
e: JLJones@CTLGroup.com 
p: 847.972.3128 
t 847.965.6541 
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Att h ac men tA R eI10 0 a 10nucI rt f R d" I'd es fr om RSSI 
Sample 1 Sample Z Sample J Sample 4 Sample I Sample I 

Radlonucllde luCl/al uCUal uatal uatal uCl/al uCUal 
A11-110M < < < < < < < 

Sampte 11 
uCUal 

< 
Am-241 < < < < < < "" 1.32E-u11 • 
Au-1115 < < < < < < < < 
8 •131 < < < < < < < < 
8•133 < < < < < < < < 
8•140 < < < < < < < < 
8&-7 < < < < < < < < 

8= < < < < < < < < 
CcJ.109 < < < < < < < < 
C.139 < < C 1.21E-OII < < < < < 
C.143 < < < < < < < < 
C.141 < • 4.12E..oi < < < < < < 
C.144 < < < IIC 5.48E.m! < < < < 
Co-56 < < < < < < < < 
Co-57 < < < < • 4.43E-OI < < < 
Co-511 < < < < < < < < 
~ < < < < < < < < 
C,-1;1 < • 1.--..... < < < < < < 
Cs-134 < < < < < < < < 
Cs-138 < < < < < < < < 
Ca-137 < < • 2~-· < < < < 
Eu-152 < < < < < < < < 
Eu-154 6.28E.-.i< < < < < < < 
Eu-155 < < < < < < < < 
F&-59 < < < < < < < < 
Gd-153 < < IC 3.99E-OII < 1.15E• < < < 
Hl-181 < < < < < < < < 
t'q-203 < < < • 3.70E-OII < < < < 
~131 < < < < ~ 1 . .xx:.- < < < 
~132 < < < < < < < < 
~133 < < • 1.51E-OII < < < < < 
Kr~ < < < B< < < < < 
L&-140 < < < < < < < < 
MIK>I < < < < < < < < 
N•22 < < < < < < < < 

Leaend 
# All peaks for activity calculation had bad shape. 
< < Minimum Detectable Activity (MDAl 
B Activity < MDA and failed test. 
C Area < Critical level. 
F Failed fraction or kev line test. 

July 22, 2011 

Sample 1Z Sample U Sample 1, Sample 15 Sample 17 Sample 11 Sample 20 
1uatal luCl/al iuCi/11 uCUal uCl/al iuCUal luCUal 

< < < < < < 
2.02E~ < < < • 2.19E-ut: < < 

< < < < < < 
< < < < < < 
< < < < < < 
< < < < < < 
< < < < < < 
< < < < < < 
< 1.115E-0I IC 5.33E--vc < < < 
< < 2.85E..1n. < < 1.31E-<J>O 
< < < < < < 
< < < < < < 
< < IC 1.35E-uc:i < < < 
< < < < < < 
< < < < < < 
< < < < < < 
< < < < < < 
< < • 1.07E~ < < < 
< < < < < < 
< < < < < < 
< < < < < < 
< < < < < < 
< < < IC 2.581:..1• < < 
< < < < < < 
< < < < < < 
< < < < < < 
< < < < < < 
< < < < IC 4.97E•1C < 
< < < < < < 
< < < < < < 
< < < < < < 
< < llf' 1.71E-0I < < < 
< < < < < < 
< < < < < < 
< < < < < < 
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A ch tta ment AC ontinue d R eport o a 1onuc1 f R d. es fr om RSSI 
Sample 1 Sample 2 S.mpl• J Sample 4 Sample I Sample I 

Radl-,dl• uCilal uCUal uCilal ""1/al uCUal uCilal 
Nb-95 < < < < < < < 
Nd-147 < < < < < < < - < < < < < < < 
Ru-103 < < < < • 8.07E-1 < < 
Sb-124 < < < < < < < 
Sc-48 < • 9.11E~ < < < < < 

5•75 < < < < < < < 
Sl>-113 < < < < < < < 
Sr-85 < < < < < < < 
Ta-192 < < < < < < < 
Tl>-180 < < < < < < < 
Tc-99M < < < < < tc 8.5SE-1o < 
)(e.131M tc 3.94E-<M < C 6.23E-OI < < < < 
Y-M < < < < < < < 
Mo-99 < < < < < < < 
Sb-125 < < < < < < < 
Pa-233 < < < < < < < 

Tl-202 < < < < < < < 
Tl-201 < < < < < < < 
~-192 < < < < < < < 
09-191 < < < 1.40E-Ofl < < < 
Tm-170 2.48E--O • 3.16E--Ol < U5E--07 < < • 
Yb-169 < < < < < < < 
Te-131m < < < < < < < 
~130 < < < < < < < 
Te-129m < < < < < < < 
Te-125m < < < < < < < 
Sn-119m < < < < < < < 
Ccl-115m < < < < < < < 
ln-114m < < < < < < < 
ln-111 < < < < < < < 
pcl-103 < < < 1.47E-o:i < < < 
Zl'-97 < < < < < < < 
Y-91 < < < < < < < 
Rh-106 < < < < < < < 
~5 < < < < < < < 
Aa-74 < < < < < < < 
G• -67 < < < < < < < 
Zl'-95 < < < < < < < 

Legend 
# All oeaks for activitv calculation had bad shaoe. 
< < Minimum Detectable Activitv (MCA) 
B Activitv < MCA and failed test. 
C Area < Critical level. 

F Failed fraction or kev line test. 

July 22, 2011 

Sample 11 Sample 12 Sample 13 Sample 14 Sample 11 Sample 17 Sample 11 Sample 20 
luCl/al luCllal CUal uCilal uCUal uCl/al .CUal ,a,., 

< < < < < < < 

< < < < < < < 
< < < < < < tc 8.32E--OI 
< < < < < < < 
< < < < < < < 
< < < < < < < 
< < < • 2.78E--OO < < < 

• 1.45E-<JO < 2.60E-OI. 2.42E--OO t 3.54E-o5 < < 
< < < B< B< < < 
< < < < < < < 
< < < < < < < 
< < < < < < < 
< < < 1.52E--O • 1.32E--07 < < 
< < < < < < < 
< < < < < < < 
< < < < < < < 
< < < < < < < 

< < < < < < < 
< < < < < < < 
< < < < < < < 
< < < < < < • 8.42E--OI 

1.74E--07 < 1.70E--07 2.37E--07 < • 2.02E--07 < < 
< < < < < < < 
< < < < < < < 
< < < < < < < 
< < < < < < < 

• U9E--01 t 6.46E--O < < < < < 
< B< C 1.73E--Oo < < < < 

< < < < < < < 
< < < < < < < 
< < < < < < < 
< < < < < < < 

< < < < < < < 
< < < < < < < 
< 9.87E--09 < < < < < 
< < < < < < < 
< < < < < < < 
< < < < < < < 
< < < < < < < 
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Attachment B 

Table 1. Concrete Core Identification and Measurements 

Core Diameter, Length, Weight, Testing to be 
Identification inches inches Lbs. performed 

C-107 #1 4¼ 9¼ 11.8 ASTM C215, ASTM C469, ASTM C39 

C-107#2 4¼ 10 12.3 ASTM C215, ASTM C469, ASTM C39 

C-107#3 4¼ 10 12.1 ASTM C215, ASTM C469, ASTM C39 

C-107 #4 4¼ 7" 9.2 ASTM C856 

C-107 #5 4¼ 10 12.4 ASTM C215, ASTM C469, ASTM C39 

C-107 #6 4¼ 10 12.6 ASTM C215, ASTM C469, ASTM C39 

C-107 #11 4¼ 10 12.3 ASTM C215, ASTM C469, ASTM C39 

C-107 #12 4¼ 10 12.6 ASTM C215, ASTM C469, ASTM C39 

C-107 #13 4¼ 10 12.7 ASTM C215, ASTM C469, ASTM C39 

C-107#14 4¼ 7½ 9.8 ASTM C856 

C-107 #15 4¼ 10 11.8 ASTM C215, ASTM C469, ASTM C39 

C-107#17 4¼ 10 12.3 ASTM C215, ASTM C469, ASTM C39 

C-107 #19 4¼ 10 12.0 ASTM C215, ASTM C469, ASTM C39 

C-107 #20 4¼ 10 12.6 ASTM C215, ASTM C469, ASTM C39 
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Attachment C 
Photographs of Undisturbed Concrete Cores and 

Documentation of any Cracks and/or Voids 

RPP-RPT-50934, Rev. 0 

July 22, 201 1 

~ www.CTLGroup.com 

B-6 



Washington River Protection Solutions, Inc. 
Initial Inspection of Cores Obtained from the Reinforced Concrete Dome 

of the Single Shell Tank 241 -C-1 07 
CTLGroup Project No. 395568 

Side view of Core #1 , Voids vary from< 1mm to 5mm 

Side view of Core #1, Voids vary from < 1 mm to 5mm 
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Top view of Core #1 

Bottom view of Core #1 
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Side view of Core #2, Voids vary from< 1mm to 5mm. One air void indicate by yellow 
arrow is 1/8 inch in width and ½ inch long. Brown staining is observed toward the top as 

Indicated by red arrow. 

Side view of Core #2, Voids vary from < 1mm to 5mm 
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Core2 

Top view of Core #2 

Bottom view of Core #2 
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Side view of Core #3, Voids vary from< 1mm to 5mm 

Side view of Core #3, Voids vary from< 1mm to 5mm 
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Top view of Core #3 · 

Bottom view of Core #3 
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Side view of Core #4, Voids vary from< 1mm to 8mm 

Side view of Core #4, Voids vary from < 1 mm to 8mm 
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Top view of Core #4 

Bottom view of Core #4 
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Side view of Core #5, Voids vary from< 1mm to 5mm, Cracking is observed on the larger 
coarse aggregate sizes as indicated by yellow arrows. Cracks range from 0.20 mm 

to1 mm 

Side view of Core #5, Voids vary from< 1mm to 5mm 
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Top view of Core #5 

Bottom view of Core #5 
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Side view of Core #6, Voids vary from< 1mm to 10mm. Depth of brown staining Is 
observed to be relatively greater than other cores. 

Side view of Core #6, Voids vary from < 1 mm to 10mm. Depth of brown staining Is 
observed to be relatively greater than other cores. 
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Top view of Core #6 

Bottom view of Core #6 
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Side view of Core #11 , Voids vary from< 1mm to 10mm. Some delamination (0.80 mm 
gap) is noticed next to elongated coarse aggregate as indicated by yellow arrow. Depth 

of brown staining is observed to be relatively greater than other cores. 

Side view of Core #11, Voids vary from < 1 mm to 10mm 
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Top view of Core #11 

Bottom view of Core #11 
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Side view of Core #12, Voids vary from< 1mm to 5mm 

Side view of Core #12, Voids vary from < 1 mm to 5mm 
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Top view of Core #12 

Bottom view of Core #12 
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Side view of Core #13, Voids vary from< 1mm to 10mm. Largest void Is observed next to 
large coarse aggregate as indicated by yellow arrow. 

Side view of Core #13, Voids vary from< 1mm to 10mm 
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Bottom view of Core #13. Top view was Inadvertently not taken. 
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Side view of Core #14, Voids vary from < 1 mm to 5mm 

Side view of Core #14, Voids vary from < 1 mm to 5mm 

B-25 

RPP-RPT-50934, Rev. 0 

July 22, 2011 



Washington River Protection Solutions, Inc. 
Initial Inspection of Cores Obtained from the Reinforced Concrete Dome 

of the Single Shell Tank 241-C-107 
CTLGroup Project No. 395568 

Top view of Core #14 

Bottom view of Core #14 

B-26 

RPP-RPT-50934, Rev. 0 

July 22, 2011 



Washington River Protection Solutions, Inc. 
Initial Inspection of Cores Obtained from the Reinforced Concrete Dome 

of the Single Shell Tank 241-C-107 
CTLGroup Project No. 395568 

RPP-RPT-50934, Rev. 0 

July 22, 201 1 

Side view of Core #15, Voids vary from< 1mm to 8mm. 0.33 mm crack Is observed on one 
of the coarse aggregates as indicated with the yellow arrow. 

Side view of Core #15, Voids vary from< 1mm to 8mm 
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Top view of Core #15 

Bottom view of Core #15 
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Side view of Core #17, Voids vary from< 1mm to 5mm 

Side view of Core #17, Voids vary from< 1mm to 5mm 
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Top view of Core #17 

Bottom view of Core #17 
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Side view of Core #19, Voids vary from< 1mm to 5mm 

Side view of Core #19, Voids vary from< 1mm to 5mm 
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Top view of Core #19 

Bottom view of Core #19 

8-32 

RPP-RPT-50934, Rev. 0 

July 22, 2011 



Washington River Protection Solutions, Inc. 
Initial Inspection of Cores Obtained from the Reinforced Concrete Dome 

of the Single Shell Tank 241-C-107 
CTLGroup Project No. 395568 

Side view of Core #20, Voids vary from < 1 mm to 8mm 

Side view of Core #20, Voids vary from< 1mm to 8mm 
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Top view of Core #20 

Bottom view of Core #20 

B-34 

RPP-RPT-50934, Rev. 0 

July 22, 2011 



APPENDIX C 

C-107 CONCRETE CORE 

NON-DESTRUCTIVE 

AND 

PHYSICAL TESTING 

RESULTS 

C-i 

RPP-RPT-50934, Rev. 0 



~ROUP 

November 7, 2011 

Mr. Rick Rast 
Washington River Protection Solutions 
PO Box 850 
Richland, WA 99352 
e. Richard S Rast@RL.gov 

RPP-RPT-50934, Rev. 0 

Non-Destructive and Physical Test Results from Cores Obtained from the Reinforced 
Concrete Dome of the Single Shell Tank 241-C-107 at the Hanford Site, Washington 
WRPS Subcontract No. 46060 
CTLGroup Project No. 395568 

Dear Mr. Rast: 

Attached are test results for the referenced project. Fourteen concrete cores were received by 
CTLGroup at RSSI on June 28, 2011 for screening. After screening the concrete cores 
subsequently arrived at CTLGroup on July 7, 2011 . The cores were identified by Washington 
River Protection Solutions (WRPS) and results provided by RSSI indicate that all the 
radionuclides in all samples are well below minimum detectable activity (MDA) and any 
dangerous levels for health concerns. The results from RSSI and the visual observations by 
CTLGroup were provided in the Initial Inspection Report dated July 22, 2011 . 

The concrete cores were saw cut to a specified length and cured in accordance with ASTM C42 
/ C42M - 1 0a, Standard Test Method for Obtaining and Testing Drilled Cores and Sawed 
Beams of Concrete. 

On August 8, 2011 nondestructive evaluation of the cores was performed in accordance with 
ASTM C215 - 08, Standard Test Method for Fundamental Transverse, Longitudinal, and 
Torsional Frequencies of Concrete Specimens. CTLGroup utilized the Impact Resonance 
Method per Section 6.2. Due to limitations of the specimen size, only the transverse frequency 
(TRF) was measured and recorded . Detailed results are presented in Appendix A. Due to the 
dimensions of Cores #4 and #14, TRF measurements could not be obtained. 

Immediately after the nondestructive evaluation, twelve cores were_ capped in accordance with 
ASTM C617-10, Standard Practice for Capping Cylindrical Concrete Specimens. On August 9 
through 10, 2011 the modulus of elasticity and Poisson's ratio were determined in accordance 
with ASTM C469 / C469M - 10, Standard Test Method for Static Modulus of Elasticity and 
Poisson's Ratio of Concrete in Compression. Detailed results are presented in Appendix B. 

Au1tin, TX • Chicago, IL • Washington, DC 
Corporate OtrlC8· 5400 Old Orchard Road, Skokie, IL 60077-1030 P: 847-965-7500 F: 847-96>6541 www.CTLGroup.com 

CTLGroup is a regi1tered d/bla of Construction Technology Laboratories, Inc. 
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RPP-RPT-50934, Rev. 0 

Page 2 of2 
November 7, 201 1 

Once modulus and Poisson' ratio measurements were obtained, the compressive strength of 
the cores were tested in accordance with ASTM C39 / C39M - 10, Standard Test Method for 
Compressive Strength of Cylindrical Concrete Specimens. Results are presented in 
Appendix C. 

We appreciate this opportunity to conduct specialized testing for you. Should you have any 
questions, please contact us. 

Sincerely, 

CTLGROUP, INC. 
An AASHTO Accredited Laboratory- Aggregates, Cement & Concrete 

Joni L. Jones, P.E. (Illinois) 
Physical Testing Laboratory Supervisor 
Materials Laboratory Services 
e: JLJones@CTLGroup.com 
p: 847.972.3128 
f: 847.965.6541 

Attachments: 
1. Summary of Results 
2. Appendix A - ASTM C215 Results 
3. Appendix B -ASTM C469 Results 
4. Appendix C - ASTM C42 Results 
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Summary of Test Results 

"-lmen ,..,__.,caHon 
Client Identification 
CTLGrouo Identification 
Date Core Obtained from the Field 

Ciani: WaShlngton River Protection Solutions 

Project: Subcontracl No. 46060, 

C-107 Plug Conaate Core Testing 

Report Date: November 7, 2011 

Core#1 Core#2 Core#3 
2870301 2870302 2870303 
4/412011 4/4/2011 4/412011 

Date Core Placed in Sealed Bag after Saw Cutting 7/28/2011 712812011 7/2812011 
Date Core was T esled 8/9/2011 8/9/2011 8/9/2011 

r~---
Nominal Maximum AnnMOate Size in. 1 1/2 1112 1 1/2 
Concrete Age at Tesl, years > 50 > 50 > 50 
Moisture Condition at Test Note 1 Note 1 Note 1 
Orientation of Core Axis In Structure Vertical Vertical Vertical 

r~----
Lenatn of Core as Drilled, in. 91/4 10 10 
Diameter 1, in. 4.20 4.20 4.20 
Diameter 2 In. 4.21 4.21 4.20 
Averaae Diameter In. 4.21 4.21 4.20 

Cross-Sectional Area in2 13.92 13.92 13.85 
Lengm Trimmed, In. 8.2 8.2 8.2 
Lenam Can""d, in. 8.4 8.5 8.4 

10.03 10.09 10.00 

152 152 152 

Mt3 8&27 l480 
1700 1100 IIOO 

u~ •• 1,.. D-'••-•• a-.a- .. _ _.., .,~ c--•- P.ltt...-. 

Maximum Load lb 137 600 134600 128 700 
Uncorrected Compressive Strength, psi 9890 9670 9,290 
Ratio of Can""" Lenath to Diameter 2.00 2.02 2.00 
Correction Factor 1.00 1.00 1.00 
Modulus of Elasticltv. ks! 1900 1500 1000 
Poisson's Ratio 0.20 0.23 0,24 
Corrected Comoressive Strenath osi 9890 9870 9290 
Fracture Pattern TvnA4 TvnA4 Tvoe 2 

Notes: 

CTLGroup Project No.: 395568 

CTLGroup Project Mgr,: J. L. Jones 

Approved By: M. D'Ambrosia 

Core#5 Core#6 Core#11 
2870305 2870306 2870307 
4/4/2011 4/4/2011 4/4/2011 
7128/2011 7/28/2011 7/28/2011 
8/9/2011 8/912011 8/9/2011 

1 112 11/2 1112 
> 50 > 50 > 50 

Note 1 Note 1 Note 1 
Vertical Vertical Vertical 

10 10 10 
4.21 4.20 4.21 
4.21 4.20 4.21 
4.21 4.20 4.21 

13.92 13.85 13.92 
8.2 8.3 8.2 
8.6 8.5 8.5 

10.02 9.98 10.00 

151 151 151 

14,17 1443 126S 
1700 1100 9300 

118800 125 000 94 800 
8530 9030 6,810 
2.04 2.02 2.01 
1.00 1.00 1.00 
5 950 • I 8000 5850 
0.24 0.23 0.23 
8 530 9030 8810 
Tvoe4 Tv"" 1 TvM 1 

Core#12 Core#13 Core#15 Core #17 Core #19 Core#20 
2870308 2870309 2870311 2870312 2870313 2870314 
4/412011 4/4/2011 4/412011 4/412011 4/4/2011 4/412011 
7/28/201 1 7/2812011 7/2812011 7/2812011 7/2812011 7/28/2011 
8/912011 8/9/2011 8/912011 8/9/2011 8/10/2011 8/9/2011 

1 112 1112 I 1 112 1 112 1112 1112 
> 50 > 50 I > 50 > 50 > 50 > 50 

Note 1 Note 1 I Note 1 Note 1 Note 1 Note 1 
Vertical Vertical I Vertical Vertical Vertical Vertical 

10 10 I 10 10 10 10 
4.21 4.21 I 4.21 4.20 4.21 4.20 
4.21 4.21 I 4.21 4.21 4.21 4.21 
4.21 4.21 I 4.21 4.21 4.21 4.21 

13.92 13.92 I 13.92 13.92 13.92 13.92 
8.2 8.2 I 8.3 8.2 8.2 8.2 
8.6 8.6 8.5 8.5 8.6 I 8.4 

10.01 9.98 9,99 10.02 10.04 10.13 

151 150 150 151 151 153 

1373 1313 1343 l4IO 1320 1313 
1100 MOO MOO 1700 MOO HOO 

82000 94 600 ' 104 800 108 600 95200 123 200 
5,890 6800 I 7 530 7,800 6,840 8,850 
2.04 2.04 I 2.01 2.03 2.03 2.00 
1.00 1.00 I 1.00 1.00 1.00 1.00 
5800 5750 i 5900 1100 5550 &950 
0.21 0.23 I 0.23 0.19 0.20 0.20 
5 890 8 800 7 530 7800 8840 8150 
Tvoe4 Tvoe2 I TvnA2 TvnA2 Type 1 I Tvoe 2 

1. The test cores were slored In plastic air tight containers after extraction from the C-107 plug until screenings at RSSI and test preparations by CTLGroup. As spedlied by the client, testing was performed more than the 7 days 
after extraction. Alter trimming the cores with the wet saw to the specified length per ASTM C42, the cores were stored In sealed plastic bags until testing. 

2. This report n,presents speciflcaly the samples submitted. 
3. This report may not be reprnduoed except In Its entirety. 

Corl)ome Ofllco ond lobomo,y; 5AOO Old Orthonl Rood, 5'okie, ll MXJ77-1030 
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Appendix A 
Test Results for 
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November 7, 2011 

ASTM C215 - 08, Standard Test Method for Fundamental 
Transverse, Longitudinal, and Torsional Frequencies of Concrete 

Specimens. 
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'~GROUP 
Client: Washington River Protection Solutions 

Project: C-107 Cores from Hanford 

Report Date: November 7, 2011 

ASTM C 215, Fundamental Transverse Resonant Frequencies of Concrete Specimens 

Diameter I Transverse Ave. Transverse 

Sample ID CTLGroup ID Mass, lbs Width, In. Length, in. frequency, Hz frequency, Hz 

6550 

Core #1 2870301 10.03 4.2 8.2 6400 6493 

6530 

' 6480 
Core #2 2870302 10.09 4.2 8.2 6560 6527 

6540 

6480 
Core #3 2870303 10.00 4.2 8.2 6480 6480 

6480 

Note 1 
Core#4 2870304 8.17 4.2 6.8 Note 1 Notel 

Note 1 

6380 

Core #5 2870305 10.02 4.2 8.2 6480 6447 

6480 

6380 
Core #6 2870306 9.98 4.2 8.2 6470 6443 

6480 

6230 
Core#ll 2870307 10.00 4.2 8.2 6230 6253 

6300 

6350 
Core #12 2870308 10.00 4.2 8.2 6430 6373 

6340 

Notes: 
1. Core sample was too short to obtain significant results. 

2. The dynamic modulus was calculated using Poisson's ratio obtained by performing ASTM C469. 

3. This report may not be reproduced except in its entirety. 

CTLGroup Project No.: 395568 

CTLGroup Project Mgr.: J. L Jones 

Technician: J. L Jones 
Approved By: M. D'Ambrosia 

Dynamic 

Modulus, ksi 

6700 

6900 

6800 

Note 1 

6700 

6900 

6300 

6500 



'~GROUP 
Client: Washington River Protection Solutions 

Project: C-107 Cores from Hanford 

Report Date: November 7, 2011 

ASTM C 215, Fundamental Transverse Resonant Frequencies of Concrete Specimens 

Diameter/ Transverse Ave. Transverse 
Sample ID CTLGroup ID Mass, lbs Width, in. Length, in. frequency, Hz frequency, Hz 

6320 
Core #13 2870309 9.98 4.2 8.2 6310 6313 

6310 

Note 1 
Core #14 2870310 8.50 4.2 7.0 Note 1 Note 1 

Note 1 

6270 
Core #15 2870311 9.98 4.2 8.2 6380 6343 

6380 
6540 

Core #17 2870312 10.02 4.2 8.2 6450 6480 

6450 

6260 
Core #19 2870313 10.04 4.2 8.2 6350 6320 

6350 

6380 
Core #20 2870314 10.12 4.2 8.2 6420 6393 

6380 

Notes: 

1. Core sample was too short to obtain significant results. 

2. The dynamic modulus was calculated using Poisson's ratio obtained by performing ASTM C469. 

3. This report may not be reproduced except In Its entirety. 

CTLGroup Project No.: 395568 

CTLGroup Project Mgr.: J. L Jones 

Technician: J. L Jones 

Approved By: M. D'Ambrosia 

Dynamic 

Modulus, ksi 

6400 

Note 1 

6600 

6700 

6400 

6600 



Washington River Protection Solutions 
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Core #1 - Reading l. Resonant Frequency= 6550 Hz 
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Subcontract No. 46060: Testing of C-107 Cores from Hanford 
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Core #1 Reading #3. Resonant Frequency= 6530 Hz 
Analpis5ignllll ~· j: 
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Washington River Protection Solutions 
Subcont ract No. 46060: Testing of C-107 Cores from Hanford 
CTLGroup Project No. 395568 

Core #2 Reading 2, Resonant Frequency= 6560 Hz 
Anlllym5ignal 
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Washington River Protection Solutions 
Subcontract No. 46060: Testing of C-107 Cores from Hanford 
CTLGroup Project No. 395568 

Core #3 Reading 2, Resonant Frequencv = 6480 Hz 
Analpis Signal 
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Core #3 Reading 3, Resonant Frequency = 6480 Hz 
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Note: Graphs for reading 1 from Core #3 was inadvertently not saved. 
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Subcontract No. 46060: Testing of C-107 Cores from Hanford 
CTLGroup Project No. 395568 

Core #5 Reading l, Resonant Frequency= 6380 Hz 
Analysis Signal 
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Washington River Protection Solutions 
Subcontract No. 46060: Testing of C-107 Cores from Hanford 
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Core #5 Reading 3, Resonant Frequency : 6480 Hz 
Analym Signal 
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Core #6 Reading 2. Resonant Frequency= 6470 Hz 
Analpili5iQrlal 
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Wash ington River Protection Solutions 
Subcontract No. 46060: Testing of C-107 Cores from Hanford 
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Core #J.1 Reading 1. Resonant Frequency= 6230 Hz 
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Core #ll reading 3. Resonant Frequency= 6300 Hz 

Anal,siti 5ignal 
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Core #12 Reading 2. Resonant Freguencv = 6430 Hz 
Analysis Signal 
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Core #1.3 Reading l, Resonant Frequency= 6320 Hz 
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Core #13 Reading 3. Resonant Frequency= 6310 Hz 
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Core #15 Reading 2. Resonant Frequency= 6380 Hz 
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Core #l7 Reading l. Resonant Frequency= 6540 Hz 
Analpis Signal 
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Core #17 Reading 3. Resonant Frequency= 6450 Hz 
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Core #19 Reading 21 Resonant Frequency= 6350 Hz 

Anelpis 5iQnal 

E• 

1: 
J 0 

-2 

.... t t I I I I 

0 0.01 IJ.02 8.03 D.04 o.os 
Tlme(I) ... 

.... 
:Zoa .. -1: 

I I I I I 
ICIOO 2000 3000 4000 5000 

Frequency (Hz) 

C2re #12 Reg_fl.ina 31 Re1izng_nt Frequency= 6350 Hz 

Analysis 5iQnal 

~4 

1; 
I_: 

-2 

-3 I I t t t t 
0 0.01 IJ.02 8.03 D.04 us 

Tlme(1) ... 
f ... .. -1: 

I ' t I t t I 

I 1000 2000 3000 4000 5000 
Frequency (Hz) 

C-22 

RPP-RPT-50934, Rev. 0 

November 7, 2011 

I t t t t 
o.o& D.07 IJII a.ft 0.1 

t I t t I 
&000 '1000 IOGO IOOO 10000 

I t t I I ... D.07 I.Ill &DI 0.1 

t I t I t 
&OIi '1000 IOGO IOOO 10000 

~ 



Washington River Protection Solutions • 
Subcontract No. 46060: Testing of C-107 Cores from Hanford 
CTLG roup Project No. 395568 

Core #20 Reading 11 Resonant Frequency= 6380 Hz 
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Core #20 Reading 3. Resonant Frequency= 6380 Hz 
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C-107 Plug Concrete Core Testing 

Contact: Mr. Richard Rast 

Submitter: Mr. Richard Rast 

Test Results of Modified ASTM C469-02 

RPP-RPT-50934, Rev. 0 

CTLGroup Project No: 395568 

CTLGroup Project Mgr.: J . L. Jones 

Technician: P. Brindise 

Approved: M. D'Ambrosia 

Date: August 30, 2011 

Standard Test Method for Static Modulus of Elasticity and Poisson's Ratio of Concrete In Compression 

Core Identification: Core #1 

Diameter 1 (in.) 4.20 

Diameter 2 (in.) 4.21 

Cross-sectional Area (in .2) 13.89 

Length Trimmed (in.) 8.22 

Length Capped (in.) 8.30 

Weight in Air (lb) 10.03 

Calculated Unit Weight (pcf) 152 

Load Increment (lbs) 3,400 

Maximum Load (lbs) 137,600 

Compressive Strength (psi) 9,910 
Ratio of Capped length to Dia. 1.97 

Correction Factor 1.00 

Corrected fe (psi) 9910 
20% fe (psi) 1,982 

L It di IR di ong u na ea ngs 

Reading Gaae Readinas 

No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 
10 

11 

Notes: 

Stress (psi) 

0 

245 

490 

734 

979 

1,224 

1,469 

1,714 

1,959 

2,203 

2,448 

6,000 

! 5,000 
: ! 4,000 

I 3.000 

I! 2,000 

! 1,000 

0 / 
0 

Run2 Run3 
10 10 

45 45 

85 85 

130 130 

170 170 

210 210 

255 255 

300 300 

350 350 

395 395 

445 445 

.,...0 

/ 

200 «JO 600 

Longitudinal ... 

ustrain 
0 

33 

70 

112 

150 

187 

229 

271 

318 

360 

407 

600 

Measured Ee Linear Reg. (psi) 

ASTM Ee @ 20% fe (psi) 
ASTM Ee @ 20% fe (psi) nearest 50,000 psi 

ASTM Ee @ 450 µstrain (psi) 

Longitudinal Input Data 
Multiplication Factor 2.1005 

Gage Length (in.) 8 

No. of Readings 11 

Rig Factor" 1.07 

• rig factor • (gage length x multiplication factor) + 10 

- If cylinders are cores, gage length = diameter 

3-pt tang. 
Ee (psi) 

-
6,970,000 

6,150,000 

6,150,000 

6,540,000 

6,150,000 

5,820,000 

5,500,000 

5,500,000 

5,500,000 

1,000 

Transverse Readlnas 

Reading 

No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

6,000 

! 5,000 
: ! 4,000 

I 3.000 

I! 2,000 

! 1,000 

0 

Stress (psi) 
0 

245 

490 

734 

979 

1,224 

1,469 

1,714 

1,959 

2,203 

2,448 

.i 
I 
V 

0 200 

5,900,000 
5,910,000 
5 900 000 
5,750,000 

Transverse Input Data 
Multiplication Factor 

Gage length (in.)" 

No. of Readings 

Rig Factor" 

Poisson's Ratio 

Gaae Readinas 

Run 2 Run3 
10 15 

10 15 

20 25 

30 30 

35 40 

45 50 

55 55 

65 65 

70 75 

80 85 

90 95 

400 600 600 

Tranave1Hlfl 

1. The compreaalve strength was not known prior to !eating. Strain measurements were only measured up to 20% of the ultimate load which modified the teat method. 
2. The modulus and Polason"a ratio are based on 20% of the ultimate load. 

3. This report may not be reproduced except in its entirety. 
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ustrain 
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18 
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Submitter: Mr. Richard Rast 
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Technician: P. Brindise 
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Standard Test Method for Static Modulus of Elasticity and Poisson's Ratio of Concrete In Compression 

Core Identification: Core#2 

Diameter 1 (in.) 4.20 Measured Ee Linear Reg. (psi) 

Diameter 2 (in.) 4.21 ASTM Ee @ 40% fe (psi) 

Cross-sectional Area lin.2) 13.89 ASTM Ee @ 40% fe (psi) nearest 50,000 psi 

Length Trimmed (in .) 8.23 ASTM Ee Ii! 400 µatraln (psi) 

Length Capped (in .) 8.50 

Weight in Air (lb) 10.09 

Calculated Unit Weight (pcf) 153 

Load Increment (lbs) 7,000 L It di 11 t D ta ona u nl npu I 

Maximum Load (lbs) 134,600 Multiplication Factor 2.1005 

Compressive Strength (psi) 9,690 Gage Length (in .) 8 

Ratio of Capped Length to Dia. 2.02 No. of Readings 11 

Correction Factor 1.00 Ria Factor• 1.07 
Corrected f0 (psi) 9690 
40% f0 (psi) 3,876 • rig flclor • (gage length x multiplication flclor) + 1 o 

- If cylindenl are ans, gage length = diameter 

L It di IR di ong, u na ea ngs 

Reading Gage Readinos 3-pttang. 
No. Stress (psi) Run2 Run 3 ustrain Ee (psi) 

1 0 30 35 0 -
2 504 110 110 72 6,730,000 

3 1,008 190 195 150 6 ,430,000 

4 1,512 275 280 229 6 ,430,000 

5 2,016 355 365 306 6 ,530,000 

6 2,520 440 445 384 6 ,340,000 

7 3,024 525 535 465 6 ,340,000 

8 3,528 610 615 543 6 ,630,000 

9 4,032 690 695 617 6 ,530,000 

10 4,536 775 780 897 6,340,000 

11 5,041 860 865 776 

8,000 ..--- -----------~ 

! 5,000 -t----- -------,- ---1 
I _g 4,000 -t----------,--- -----j 

"' 1 3,000 t--------;;;----------; 
I 
' 2,000 
~ 1,000 t----;;;F------------ --l 

0 .,:;..---.--~--...--...... --~ 
0 200 400 800 800 1,000 

Longitudinal 111 

Notea: 

1. This report may not be l9plOduced e,a::ept n II -,1n1y. 

T ransverse 

Reading 

No. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

6,000 

! 5,000 

I I •.ooo 

1
3,000 

2,000 

1,000 

0 

R eadlngs 

Stress (osil 

0 

504 

1,008 

1,512 

2,016 

2,520 

3,024 

3,528 

4,032 

4,536 

5,041 

-
j 

j 

i 
i 

0 200 

6,450,000 
6,480,000 
6 500.000 
6,450,000 

T ransverse nput D ata 
Multiplication Factor 

Gage Length (in .)-

No. of Readings 

Rig Factor• 

Poisson's Ratio 

Gage Readings 

Run 2 Run 3 

10 10 

15 20 

35 35 

50 55 

70 75 

90 90 

110 110 

130 130 

145 145 

165 185 

180 185 

400 800 800 

TranaverM J1C 
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Standard Test Method for Static Modulus of Elastlclty and Poisson's Ratio of Concrete In Compression 

Core Identification: Core#3 

Diameter 1 (in.) 4.20 

Diameter 2 (in.) 4.20 

Cross-sectional Area (in. 2) 13.86 

Length Trimmed (in.) 8.23 

Length Capped (in.) 8.40 

Weight in Air (lb) 10.00 

Calculated Unit Weight (pcf) 152 

Load Increment (lbs) 7,000 

Maximum Load (lbs) 128,700 

Compressive Strength (psi) 9,290 
Ratio of Capped Length to Dia. 2.00 

Correction Factor 1.00 
Corrected fe (psi) 9290 
40% fe (psi) 3,716 

Longitudinal Readings 
Reading Gage Readings 

No. Stress ( osil Run2 Run 3 ustrain 
1 0 70 80 0 

2 505 150 160 75 

3 1,010 240 250 159 

4 1,515 330 340 243 

5 2,020 420 435 330 

6 2,525 505 520 409 

7 3,030 600 610 496 

8 3,535 690 705 582 

9 4,040 780 790 664 

10 4,545 870 880 748 

11 5,050 960 970 833 

6,000 ~-------------

! 5,000 +----------r-------t i 4,000 +-- - --------,,...-----t 

! 3,000 +------,-:..-------! 
• i 2,000 

~ 1,000 -/--,E'-------------1 
u 

200 400 600 800 1,000 

Longltudlnal 11• 

Notes: 

1. Thia report may not be raproduced excepl in a entlraty. 

Measured Ee Linear Reg. (psi) 
ASTM Ee@ 40% fe (psi) 
ASTM Ee@ 40% fe (psi) nearest 50,000 psi 
ASTM Ee @ 450 µstrain (psi) 

Longitudinal Input D ata 
Multiplication Factor 2.1005 

Gage Length (in.) 8 

No. of Readings 11 

Rig Factor- 1.07 

• rig factor • (gage length x multiplication factor) + 1 O 

.. if cytinde111 are cores, gage length = diameter 

Transverse Readings 

3-pt tang. Reading 
Ee (psi) No. Stress (osil 

- 1 0 

6,340,000 2 505 

6,000,000 3 1,010 

5,920,000 4 1,515 

6,080,000 5 2,020 

6,080,000 6 2,525 

5,840,000 7 3,030 

6,000,000 8 3,535 

6,080,000 9 4,040 

6,000,000 10 4,545 

11 5,050 

8,000 

! 5,000 
• 
I 4,000 

! 3,000 

• 2,000 e 
t 1,000 0 

-
j 

j 
j 

j 
u I 

0 
0 200 

6,000,000 
6,020,000 
6 000,000 
6,060,000 

Transverse Input Data 

Multiplication Factor 

Gage Length (in .) .. 

No. of Readings 

Rig Factor-

Poisson's Ratio 

Gage Readinas 

Run2 Run 3 

20 

30 

50 

70 

90 

110 

130 

150 

170 

195 

215 

600 

Tr&IISWIIMIII 

25 

35 

55 

75 

95 

115 

135 

155 

175 

200 

220 

800 
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92 

112 

133 
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Standard Test Method for Static Modulus of Elasticity and Poisson's Ratio of Concrete In Compression 

Core Identification: Core #S 

Diameter 1 (in.) 4.21 

Diameter 2 (in.) 4.21 

Cross-sectional Area /in.2) 13.91 

Length Trimmed (in.) 8.24 

Length Capped (in.) 8.59 

Weight in Air (lb) 10.02 

Calculated Unit Weight (pcf) 151 

Load Increment (lbs) 6,600 

Maximum Load (lbs) 118,800 

Compressive Strength (psi) 8,540 
Ratio of Capped Length to Dia. 2.04 

Correction Factor 1.00 
Corrected f0 (psi) 8540 
40% f0 (psi) 3,416 

L It di IR di ong u na ea ngs 

Reading Gaoe Readinos 

No. Stress (psi) Run 2 Run 3 LJStrain 
1 0 30 30 0 

2 475 110 110 75 

3 949 190 195 152 

4 1,424 275 280 232 

5 1,898 360 365 311 

6 2,373 450 450 393 

7 2,847 530 535 470 

8 3,322 620 625 554 

9 3,797 705 710 634 

10 4,271 790 795 713 

11 4,746 880 880 795 

8,000 ..---------------, 

I s.ooo +---------------t 
• I ... 000 

_! 3,000 +--------=---------l 

i 2,000 

1,000 +-- w=------------l 
u 

200 400 600 800 1,000 

Notes: 

1. Thia report may not be reproduced except in ii& enli"ety. 

Measured Ee Linear Reg. (psi) 

ASTM Ee @40% f 0 (psi) 

ASTM Ee @40% f 0 (psi) nearest 50,000 psi 

ASTM Ee @ 450 µstrain (psi) 

Lonaltudlnal Input Data 

Multiplication Factor 2.1005 

Gage Length (in.) 8 

No. of Readings 11 

Rig Factor• 1.07 

• rig factor • (gage length x multiplication factor) + 1 O 

- If cylinders are mres, gage length • diameter 

3-pt tang. 
E0 (psi) 

-
6,240,000 

6,060,000 

5,970,000 

5,880,000 

5,970,000 

5,880,000 

5,800,000 

5,970,000 

5,880,000 

T ransverse 

Reading 

No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

6,000 

! 5,000 
: i 4,000 

"' 

I!::: . 1,000 

0 

R di ea ngs 

Stress (psi' 
0 

475 

949 

1,424 

1,898 

2,373 

2,847 

3,322 

3,797 

4,271 

4,746 

I 
l 

I 
j' 
r 

0 200 

5,920,000 

5,960,000 

5950,000 
6,020,000 

Transverse Input Data 
Multiplication Factor 

Gage Length (in.) .. 

No. of Readings 

Rig Factor• 

Poisson's Ratio 

Gaoe Readinos 

Run 2 Run 3 
20 25 

30 35 

50 50 

65 70 

85 90 

105 110 

125 130 

145 150 

165 165 

185 185 

205 205 

400 800 800 

Tranave,-jll 

Corporate Office and Laboratory: 5400 Old Orchard Road, Skokie, IL 60077-1030 

C-29 

2.3278689 

4.21 

11 

0.98 

0.24 

LJS!rain 
0 

10 

28 

46 

66 

87 

107 

128 

145 

166 

186 

1,000 
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Contact: Mr. Richard Rast 

Submitter: Mr. Richard Rast 

Test Results of ASTM C469-02 

RPP-RPT-50934, Rev. 0 
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CTLGroup Project Mgr.: J. L. Jones 

Technician: P. Brindise 

Approved: M. D'Ambrosia 

Date: August 30, 2011 

Standard Test Method for Static Modulus of Elastlclty and Poisson's Ratio of Concrete In Compression 

Core Identification: Core#6 

Diameter 1 (in.} 4.20 

Diameter 2 (in.) 4.20 

Cross-sectional Area (in.2) 13.87 

Length Trimmed (in.) 8.25 

Length Capped (in.) 8.48 

Weight in Air (lb} 9.98 

Calculated Unit Weight (pcf) 151 

Load Increment (lbs) 6,600 

Maximum Load (lbs} 125,000 

Compressive Strength (psi} 9,010 

Ratio of Capped Length to Dia. 2.02 

Correction Factor 1.00 

Corrected f O (psi) 9010 
40% f0 (psi} 3,604 

Longitudinal Readings 

Reading Gaae Readinas 

No. Stress (psi) Run2 Run 3 ustrain 
1 0 30 35 0 

2 476 110 110 72 

3 951 195 170 140 

4 1,427 280 280 232 

5 1,903 360 365 309 

6 2,379 450 455 393 

7 2,854 530 535 468 
8 3,330 615 620 547 

9 3,806 700 710 629 

10 4,281 785 795 709 

11 4,757 875 880 790 

8,000 ...---------------, 

! 5,000 +--------- - --,=----I 

j 4,000 +---- - ---~..-c------t 

! 3,000 +------~ L-- ------1 

i 2,000 +------'------ - ----I 
t 
0 1,000 +----<,r<::.-------------1 
0 

200 400 600 800 1,000 

Longlludlnal ~• 

Notes: 

1. Thia report may not be reproduced except in b entirety. 

Measured E0 Linear Reg. (psi) 

ASTM E. @ 40% f. (psi) 

ASTM Ee@ 40% f. (psi) nearest 50,000 psi 

ASTM Ee @ 450 µstrain (psi) 

Longitudinal Input Data 

Multiplication Factor 2.1005 

Gage Length (in.) 8 

No. of Readings 11 

Rig Factor• 1.07 

• rig factor " (gage length x multiplication factor) + 1 o 

.. If cylinders are C0111s, gage length "' diameter 

Transverse Readings 

3-pt tang. Reading 
E0 (psi) No. Stress /osi 

- 1 0 

6,780,000 2 476 

5,940,000 3 951 

5,640,000 4 1,427 

5,890,000 5 1,903 

5,980,000 6 2,379 

6,160,000 7 2,854 

5,900,000 8 3,330 

5,900,000 9 3,806 

5,900,000 10 4,281 

11 4,757 

8,000 

! 5,000 
• 
! 4,000 

! 3,000 

: 2,000 I! 

f 1,000 
0 

I 
I 

I 
.I 
r 

0 
0 200 

5,940,000 

6,020,000 

6000.000 
6,030,000 

T ransverse nput Data 

Multiplication Factor 

Gage Length (in.)** 

No. of Readings 

Rig Factor• 

Poisson's Ratio 

Gage Readings 

Run2 Run 3 

30 

40 

60 

80 

95 

115 

135 

150 

170 

190 

210 

600 

r ....... ,..~, 

40 

50 

65 

85 

105 

125 

140 

160 

180 

200 

215 

800 
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2.3278689 

4.20 

11 

0.98 

0.23 

ustrain 
0 

10 

28 

49 

66 

87 

105 

123 

143 

164 

181 

1,000 



Client: Washington River Protection Solutions 

Project: Subcontract No. 46060, 

C-107 Plug Concrete Core Testing 

Contact: Mr. Richard Rast 

Submitter: Mr. Richard Rast 

Test Results of ASTM C469-02 

RPP-RPT-50934, Rev. 0 

CTLGroup Project No: 395568 

CTLGroup Project Mgr.: J. L. Jones 

Technician: P. Brindise 

Approved: M. D'Ambrosia 

Date: August 30, 2011 

Standard Test Method for Static Modulus of Elastlclty and Poisson's Ratio of Concrete In Compression 

Core Identification: Core #11 

Diameter 1 (in.) 4.21 

Diameter 2 (in.) 4.21 

Cross-sectional Area lin .21 13.89 

Length Trimmed (in.) 8.24 

Length Capped (in.) 8.46 

Weight in Air (lb) 10.00 

Calculated Unit Weight (pcf) 151 

Load Increment (lbs) 6,200 

Maximum Load (lbs) 94,800 

Compressive Strength (psi) 6,820 
Ratio of Capped Length to Dia. 2.01 

Correction Factor 1.00 

Corrected fe (psi) 6820 
40% fe (psi) 2,728 

Lon111tudlnal Readings 

Reading Gaae Readinas 

No. Stress (psi) Run 2 Run 3 µstrain 

1 0 50 55 0 

2 446 130 135 75 

3 892 205 220 150 

4 1,339 290 300 227 

5 1,785 375 385 306 

6 2,231 455 465 ' 381 

7 2,677 535 550 458 

8 3,124 620 630 536 

9 3,570 695 710 608 

10 4,016 780 790 685 

11 4,462 865 880 767 

6,000 
'; 
.!!: 5,000 
• 
I 4,000 

.! 3,000 

• 

' 2,000 

f 1,000 
0 

Longitudinal 11• 

Notes: 

1. Thia report may not be reproduced except In its entirety. 

Measured Ee Linear Reg. (psi) 

ASTM Ee@ 40% fe (psi) 
ASTM Ee@ 40% fe (psi) nearest 50,000 psi 

ASTM Ee @ 450 µstrain (psi) 

Longitudinal Input Data 
Multiplication Factor 2.1005 

Gage Length (in.) 8 

No. of Readings 11 

Rig Factor* 1.07 

• rig factor • (gage length x multiplication factor) + 10 

- If cylinders are cores, gage length c diameter 

3-pt tang. 
Ee (psi) 

-
5,960,000 

5,870,000 

5,700,000 

5,780,000 

5,870,000 

5,780,000 

5,960,000 

5,960,000 

5,610,000 

Transverse Readlnas 

Reading 

No. 
1 

2 

3 

4 
5 

6 

7 

8 

9 

10 
11 

6,000 

! 5,000 
: J: 4,000 .,, 
_! 3,000 

: i 2,000 

8 1,000 

0 

Stress (psi' 
0 

446 
892 

1,339 

1,765 

2,231 

2,677 

3,124 

3,570 

4,016 

4,462 

JJ 
.f 

J 
I 
r 

0 200 

5,820,000 
5,830,000 

5.850 000 
5,830,000 

T ransverse nput Data 
Multiplication Factor 

Gage Length (in.)-

No. of Readings 

Rig Factor* 

Poisson's Ratio 

Gaae Readinas 

Run 2 Run 3 
10 15 

20 25 

40 40 

60 60 

75 80 

95 95 

110 115 

130 135 

150 155 

170 175 

190 195 

400 600 600 

Corporate Office and Laboratory: 5400 Old Orchard Road, Skokie, IL 60077-1030 

C-31 

2.3278689 

4.21 

11 

0.98 

0.23 

µstrain 

0 

10 

28 

49 
66 

64 

102 

123 

143 

163 

164 

1,000 
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Contact: Mr. Richard Rast 

Submitter: Mr. Richard Rast 
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RPP-RPT-50934, Rev. 0 

CTLGroup Project No: 395588 

CTLGroup Project Mgr.: J. L. Jones 

Technician: P. Brindise 

Approved: M. D'Ambrosia 

Date: August 30, 2011 

Standard Test Method for Static Modulus of Elastlclty and Poisson's Ratio of Concrete In Compression 

Core Identification: Cora #12 

Diameter 1 (in .) 4.21 

Diameter 2 (in.) 4.21 

Cross-sectional Area lin.2l 13.90 

Length Trimmed (in .) 8.23 

Length Capped (in .) 8.58 

Weight in Air (lb) 10.01 

Calculated Unit Weight (pcf) 151 

Load Increment (lbs) 6,200 

Maximum Load (lbs) 82,000 

Compressive Strength (psi) 5,900 
Ratio of Capped Length to Dia. 2.04 

Correction Factor 1.00 

Corrected fe (psi) 5900 
40% fe (psi) 2,360 

Lom11tudlnal Readings 

Reading Gaae Readinas 

No. Stress losil Run2 Run 3 ustrain 

1 0 30 30 0 

2 448 105 110 72 
3 892 185 195 150 

4 1,338 270 280 229 

5 1,784 350 365 306 

8 2,230 430 445 381 

7 2,675 515 530 461 

8 3,1 21 600 615 540 

9 3,567 680 695 615 

10 4,013 765 780 695 

11 4,459 850 865 774 

6,000 

! 5,000 
• 
! 4,000 

I 3,000 

• f 2,000 

r 1,000 
u 

Longlludlnal 111 

Notes: 

1. This report may not be reproduced except in its entirety. 

Measured Ee Linear Reg. (psi) 

ASTM Ee @ 40% fc (psi) 
ASTM Ee @ 40% fc (psi) nearest 50,000 psi 

ASTM Ee ~ 450 ustrain (psi) 

L It di II tD ona u na nou ata 
Multiplication Factor 2 .1005 

Gage Length (in .) 8 

No. of Readings 11 

Rig Factor* 1.07 

• rig fador • (gage length x multiplication ·fador) + 10 

** If cylinders are oores, gage length = diameter 

3-pt tang. 
E0 (psi) 

-
5,960,000 

5,890,000 

5,690,000 

5,870,000 

5,780,000 

5,610,000 

5,780,000 

5,780,000 

5,610,000 

Transverse Readings 

Reading 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

8,000 

! 5,000 

j 4,000 

i 3,000 

l 2.000 

~ 1,000 
u 

0 

Stress losil 
0 

446 

892 

1,338 

1,784 

2,230 

2,675 

3,121 

3,567 

4,013 

4,459 

JI 

I 
1 

J' 

0 200 

5,730,000 
5,790,000 

5 800 000 
5,770,000 

T ranaverse nput D ata 
Multiplication Factor 

Gage Length (in.)** 

No. of Readings 

Rig Factor* 

Poisson's Ratio 

Gaae Readinas 

Run2 Run 3 

10 10 

15 15 

30 30 

45 50 

65 85 

80 85 

95 100 

115 120 

130 135 

150 150 

185 170 

400 600 600 

TranaverMjll 

Corporate Office and Laboratory: 5400 Old Orchard Road, Skokie, IL 60077-1030 

C-32 

2.3278689 

4.21 

11 

0.98 

0.21 

µstrain 

0 

5 

20 

38 

56 

74 

89 

110 

125 

143 

161 

1,000 
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Client: Washington River Protection Solutions 

Project: Subcontract No. 46060, 

C-107 Plug Concrete Core Testing 

Contact: Mr. Richard Rast 

Submitter: Mr. Richard Rast 

Test Results of ASTM C469-02 

RPP-RPT-50934, Rev. 0 

CTLGroup Project No: 395566 

CTLGroup Project Mgr.: J. L. Jones 

Technician: P. Brindise 

Approved: M. D'Ambrosia 

Date: August 30, 2011 

Standard Test Method for Static Modulus of Elasticity and Poisson's Ratio of Concrete In Compression 

Core Identification: Core #13 

Diameter 1 (in.) 4.21 

Diameter 2 (in.) 4.21 

Cross-sectional Area /in.2) 13.90 

Length Trimmed (in.) 8.24 

Length Capped (in.) 8.57 

Weight in Air (lb) 9.98 

Calculated Unit Weight (pct) 151 

Load Increment (lbs) 6,000 

Maximum Load (lbs) 94,600 

Compressive Strength (psi) 6,800 

Ratio of Capped Length to Dia. 2.04 

Correction Factor 1.00 
Corrected fe (psi) 6800 
40% fe (psi) 2,720 

L ongitudinal R d ea ings 

Reading Gaae Readings 

No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

6,000 

! 5,000 
• 
I 4,000 

! 3,000 . 
f 2,000 

t 1,000 0 u 

Notes: 

Stress /osil 
0 

432 

863 

1,295 

1,726 

2,158 

2,589 

3,021 

3,452 

3,884 

4,315 

200 

Run2 Run 3 
40 

115 

195 

280 

355 

435 

515 

595 

675 
755 

840 

400 

Longitudinal pc 

50 

120 

205 

285 

365 

450 

530 

605 

685 

765 

845 

600 

1. Tllis report may not be reproduced except In Its entirety. 

ustrain 
0 

68 

145 

222 

295 

372 

447 

519 

594 

669 

746 

800 

Measured Ee Linear Reg. (psi) 

ASTM Ee@ 40% fe (psi) 

ASTM Ee@ 40% fe (psi) nearest 50,000 psi 

ASTM Ee @ 450 µstrain (psi) 

Longitudinal Input Data 

Multiplication Factor 2.1005 

Gage Length (in. ) 8 

No. of Readings 11 

Rig Factor• 1.07 

• rig factor = (gage length x multiplication factor) + 1 O 

.. If cylinders are cores, gage length ~ diameter 

3-pt tang. 
Ee (psi) 

-
5,940,000 

5,590,000 

5,760,000 

5,760,000 

5,680,000 

5,860,000 

5,860,000 

5,770,000 

5,680,000 

Transverse Readings 

Reading 

No. 
1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

6,000 

! 5,000 
: 1 4,000 

"' ! 3,000 

J 2,000 

8 1,000 

0 

Stress /osi 
0 

432 

863 

1,295 

1,726 

2,1 58 

2,589 

3,021 

3,452 

3,884 

4,315 

p 

.i' 
I 

I 
r 

0 200 

5,750,000 

5,740,000 

5750000 
5,730,000 

Transverse Input Data 

Multiplication Factor 

Gage Length (in.) .. 

No. of Readings 

Rig Factor• 

Poisson's Ratio 

Gage Readings 

Run2 Run 3 
40 55 

55 60 

70 80 

85 100 
105 115 

125 130 

140 150 

160 165 

175 185 

195 205 

215 225 

400 600 eoo 

Corporate Office and Laboratory: 5400 Old Orchard Road, Skokie, IL 60077-1030 

C-33 

2.3278689 

4.21 

11 

0.98 

0.23 

ustrain 
0 

10 

28 

46 

64 
82 

100 

11 7 

135 

156 

176 

1,000 



in)GROUP Client: Washington River Protection Solutions 

Project: Subcontract No. 46060, 

C-107 Plug Concrete Core Testing 

Contact: Mr. Richard Rast 

Submitter: Mr. Richard Rast 
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RPP-RPT-50934, Rev. 0 
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CTLGroup Project Mgr.: J. L. Jones 
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Approved: M. D'Ambrosia 

Date: August 30, 2011 

Standard Test Method for Static Modulus of Elasticity and Poisson's Ratio of Concrete In Compression 

Core Identification: Core #15 

Diameter 1 (in .) 4.21 

Diameter 2 (in.) 4.21 

Cross-sectional Area (in.2) 13.93 

Length Trimmed (in.) 8.25 

Length Capped (in.) 8.46 

Weight in Air (lb) 9.99 

Calculated Unit Weight (pcf) 150 

Load Increment (lbs) 5,000 

Maximum Load (lbs) 104,800 

Compressive Strength (psi) 7,520 

Ratio of Capped Length to Dia. 2.01 

Correction Factor 1.00 

Corrected f0 (psi) 7520 
40% f0 (psi) 3,008 

Longitudinal Readings 

Reading Gage Readings 

No. Stress (osil Run 2 Run 3 ustrain 

1 0 15 20 0 

2 359 80 85 61 

3 718 145 145 119 

4 1,077 210 210 180 

5 1,436 270 275 239 

6 1,795 340 345 304 

7 2,1 54 405 405 362 

8 2,512 470 475 426 

9 2,871 535 540 486 

10 3,230 605 610 552 

11 3,589 675 675 61 5 

8,000 ..---------------, 

! 5,000 +----------------l 

j 4,000 +----------------l 

J 3,000 +------~--=~-----

1
. 2,000 

1,000 t---=="'------------; 
u 

200 400 600 800 

Longltudlnal Ill 

Notes: 

1. Thia report may not be reproduced except In its entirety. 

-
Measured E0 linear Reg. (psi) 

ASTM Ee@ 40% fe (psi) 
ASTM Ee@ 40% fe (psi) nearest 50,000 psi 

ASTM Ee ~ 450 ustraln (psi) 

lonaltudlnal Input Data 
Multiplication Factor 2.1005 

Gage Length (in.) 8 

No. of Readings 11 

Rig Factor• 1.07 

• rig factor "' (gage length x multiplication factor) + 10 

.. If cyllnde!g are cores, gage length " diameter 

3-pt tang. 
Ee (psi) 

-
6,020,000 

6 ,020,000 

6 ,020,000 

5,790,000 

5,790,000 

5,900,000 

5,790,000 

5,680,000 

5,580,000 

Transverse Readlnas 

Reading 

No. 

1 

2 

3 

4 
5 

6 

7 

8 

9 

10 

11 

8,000 

! 5,000 

j 4,000 

J 3,000 
• 
1 2,000 

o 1,000 
u 

0 

Stress (osi' 

0 

359 

71 8 

1,077 

1,436 

1,795 

2,154 

2,512 

2,871 

3,230 

3,589 

.F 
.I 

J 
Ill 

0 200 

5,820,000 

5,880,000 

5 900 000 
5,900,000 

Transverse Input Data 

Multiplication Factor 

Gage Length (in.) .. 

No. of Readings 

Rig Factor• 

Poisson's Ratio 

Gaae Readinas 

Run 2 Run 3 

20 20 

20 20 

35 35 

45 50 

60 65 

75 75 

90 90 

105 105 

120 120 

135 135 

150 150 

400 600 800 

TranaV11rM 11• 

Corporate Office and Laboratory: 5400 Old Orchard Road, Skokie, IL 60077-1030 

C-34 
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4 .21 

11 

0.98 

0.23 

ustrain 
0 

0 

15 

28 

43 

56 

71 

87 

102 

117 

133 

1,000 
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Standard Test Method for Static Modulus of Elasticity and PolHon's Ratio of Concrete In Compression 

Core Identification: Core #17 

Diameter 1 (in.) 4.20 

Diameter 2 (in.) 4.20 

Cross-sectional Area {in.2) 13.87 

Length Trimmed (in.) 8.24 

Length Capped (in.) 8.54 

Weight in Air (lb) 10.02 

Calculated Unit Weight (pcf) 152 

Load Increment (lbs) 6,000 

Maximum Load (lbs) 108,600 

Compressive Strength (psi) 7,830 

Ratio of Capped Length to Dia. 2.03 

Corredion Factor 1.00 
Correded fe (psi) 7830 

40% fe (psi) 3,132 

Lonattudlnal Readlnas 

Reading Gaae Readinas 

No. Stress {psi' Run 2 Run 3 ustrain 
1 0 10 10 0 

2 433 80 80 65 

3 865 155 155 136 

4 1,298 230 230 206 

5 1,731 305 305 276 

6 2,1 63 380 385 348 

7 2,596 460 460 421 

8 3,029 535 535 491 

9 3,461 610 610 561 

10 3,894 685 685 631 

11 4,327 760 760 702 

6,000 ..---------------, 

1 5,000 +----------- ---; 1 4,000 +---- -----,,0"'-----; 

I 3,ooo +--------::P:.--- - ---l 

8

, 2,000 

1,000 - ~ ---=::.....-----------1 

200 400 600 800 1,000 

Longitudinal 111 

Notes: 

1. Thia report may not be reproduced except in Its entirety. 

Measured Ee Linear Reg. (psi) 

ASTM Ee @ 40% fe (psi) 

ASTM Ee @ 40% fc (psi) nearest 50,000 psi 

ASTM Ee @ 450 µatrain (psi) 

Longitudinal Input Data 

Multiplication Fader 2.1005 

Gage Length (in.) 8 

No. of Readings 11 

Rig Factor* 1.07 

• rig factor • (gage length x multiplicetion factor) + 1 o 

-11 cylinders are cores, gage length = diameter 

3-pt tang. 
Ee (psi) 

-
6,380,000 

6,170,000 

6,170,000 

6,070,000 

5,970,000 

6,070,000 

6,170,000 

6,170,000 

6,1 70,000 

Transverse Readln11s 

Reading 

No. 
1 

2 

3 

4 
5 

6 

7 

8 

9 

10 

11 

6,000 

! 5,000 
: I 4,ooo 

"' I 3,ooo 

: 

1
2,000 

1,000 

0 

Stress (psi 

0 

433 

865 

1,298 

1,731 

2,163 

2,596 

3,029 

3,461 

3,894 

4,327 

~ 

I ., 
I 

0 200 

6,110,000 

6,120,000 

6 100 000 
6,110,000 

Transverse Input Data 

Multiplication Factor 

Gage Length (in.)** 

No. of Readings 

Rig Fader* 

Poisson's Ratio 

Gaae Readinas 

Run 2 Run 3 
15 20 

15 15 

20 20 
35 35 

50 50 

65 65 

85 85 

100 100 

110 115 

130 130 

145 145 

400 600 600 

Corporate Office and Laboratory: 5400 Old Orchard Road, Skokie, IL 60077-1030 

C-35 

/ 

2.3278689 

4.20 

11 

0.98 

0.19 

ustrain 
0 

-3 

3 
18 

33 

49 
69 

84 

97 

115 

130 

1,000 
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Standard Test Method for Static Modulus of Elastlclty and Poisson's Ratio of Concrete In Compression 

Core Identification: Core #19 

Diameter 1 (in .) 4.21 

Diameter 2 (in.) 4.21 

Cross-sectional Area /in .2\ 13.91 

Length Trimmed (in .) 8.23 

Length Capped (in.) 8.56 

Weight in Air (lb) 10.04 

Calculated Unit Weight (pcf) 151 

Load Increment (lbs) 6,000 

Maximum Load (lbs) 95,200 

Compressive Strength (psi) 6,840 
Ratio of Capped Length to Dia. 2.03 

Correction Factor 1.00 

Corrected fe (psi) 6840 
40% fe (psi) 2,736 

Longitudinal Readings 

Reading Gage Readings 

No. Stress /Dsi' Run 2 Run 3 ustrain 
1 0 35 35 0 

2 431 110 120 75 

3 863 195 205 154 

4 1,294 280 290 234 

5 1,725 360 375 311 

6 2,157 445 460 391 

7 2,588 530 535 465 

8 3,019 610 620 543 

9 3,451 690 705 620 

10 3,882 770 780 692 

11 4,313 855 865 n2 

6,000 -.---------------, 

! 5,000 +---------------! I 4,000 +-----------....,c_---

1 3,000 +-------~ "-------l 

, 2,000 

0 1,000 +-- - '-"------------I 
u 

200 400 600 800 1,000 

Longitudinal 11• 

Notes: 

1. This report may not be reproduced except in Its entirety. 

Measured Ee Linear Reg. (psi) 

ASTM Ee @ 40% fe (psi) 

ASTM Ee @ 40% fe (psi) nearest 50,000 psi 

ASTM Ee lfl1 450 µstrain (psi) 

L It di I I t D ta ong u na nDU a 

Multiplication Factor 2.1005 

Gage Length (in.) 8 

No. of Readings 11 

Rio Factor* 1.07 

* rig factor = (gage length x multiplication factor) + 10 

- if cylinders are oores, gage length = diameter 

3-pt tang. 
Ee(psi) 

-
5,590,000 

5,420,000 

5,510,000 

5,510,000 

5,590,000 

5,670,000 

5,590,000 

5,760,000 

5,670,000 

Transverse Readings 

Reading 

No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

6,000 
'i 
,e 5,000 

j 4,000 

I 3,ooo 

I 2,000 

! 1,000 

0 

Stress losi' 
0 

431 

863 

1,294 

1,725 

2,1 57 

2,588 

3,019 

3,451 

3,882 

4,313 

t.l 

.I 
i 

I 

0 200 

5,590,000 

5,540,000 

5 550 000 
5,530,000 

T ransverse npu t D ta a 

Multiplication Factor 

Gage Length (in.)** 

No. of Readings 

Rig Factor* 

Poisson's Ratio 

Gage Readings 

Run 2 Run 3 
15 20 

15 15 

25 25 

40 45 

60 60 

80 80 

95 100 

115 120 

135 135 

150 155 

170 175 

400 600 800 

Tranave,.. 11• 
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Standard Test Method for Static Modulus of Elasticity and Poisson's Ratio of Concrete In Compression 

Core Identification: Core#20 

Diameter 1 (in.) 4.20 

Diameter 2 (in .) 4.21 

Cross-sectional Area (in.2) 13.89 

Length Trimmed (in.) 8.20 

Length Capped (in.) 8.41 

Weight in Air (lb) 10.13 

Calculated Unit Weight (pcf) 154 

Load Increment (lbs) 5,600 

Maximum Load (lbs) 123,200 

Compressive Strength (psi) 8,870 

Ratio of Capped Length to Dia. 2.00 

Correction Factor 1.00 
Corrected fc (psi) 8870 
40% fc (psi) 3,548 

Longitudinal Readings 

Reading Gaae Readinas 

No. Stress r osi) Run 2 Run 3 ustrain 
1 0 5 5 0 

2 403 75 80 68 

3 806 150 150 136 

4 1,209 220 220 201 

5 1,613 295 295 271 

6 2,016 365 370 339 

7 2,419 440 440 407 

8 2,822 510 515 475 

9 3,225 585 585 543 

10 3,628 655 655 608 

11 4,031 725 725 674 

. ii 
.!!: 5,000 +----------- -----t 

i 4,000 t------------:,,----t 

"' ! 3,000 +--------~_.<C=------1 

J 2,000 +-------:;IF--- -------t 

0 1,IX)O +-- ~~----- - -----< 
0 

200 

Notes: 

400 

Longitudinal 11• 

600 

1. Thia report may not be reproduced except in Its enlinlty. 

800 

Measured Ee Linear Reg. (psi) 

ASTM E0 @40% f0 (psi) 

ASTM Ee@ 40% fe (psi) nearest 50,000 psi 

ASTM Ee @ 450 µstrain (psi) 

Longitudinal Input Data 

Multiplication Factor 2.1005 

Gage Length (in .) 8 

No. of Readings 11 

Rig Factor• 1.07 

• rig fador = (gage length x multiplication fador) + 10 

- If cylinders are cores, gage length = diameter 

3-pt tang. 
Ec(psi) 

-
5,940,000 

6,050,000 

5,940,000 

5,840,000 

5,940,000 

5,940,000 

5,940,000 

6,050,000 

6,160,000 

Transverse Readings 

Reading 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

6,000 

J, 5,000 

j 4,000 

! 3,000 

I 2,000 

O

i 
15 1,000 

0 

Stress (psi 
0 

403 

806 

1,209 

1,613 

2,016 

2,419 

2,822 

3,225 

3,628 

4,031 

-
I 

J 
f 
' 

0 200 

5,970,000 

5,960,000 

5950 000 
5,940,000 

Transverse Input Data 
Multiplication Factor 

Gage Length (in.i-

No. of Readings 

Rig Factor• 

Poisson's Ratio 

Gaae Readings 

Run2 Run 3 

25 

25 

35 

45 

65 

80 

95 

110 

125 

140 

155 

600 

TranaverMl'l 

30 

30 

45 

50 

65 

85 

100 

115 

130 

140 

155 

800 
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ASTM C 42 / C 42M • 04 
Standard Test Method for Obtaining and Testing Drilled Cores lilnd Sawed Beams of Concrete 

Section 7: Cores for Compre11lve Strength 

<i::n,u•jmAn ldAntifjratjon 

Client Identification Core#1 Core#2 Core#3 
CTLGroup Identification 2870301 2870302 2870303 
Date Core Obtained from the Field 4/4/2011 4/4/2011 4/4/2011 
Date Core Placed in Sealed Baa after Saw Cuttino 7/28/2011 7/28/2011 7/28/2011 
Date Core was Tested 8/9/2011 8/9/2011 8/9/2011 

Concrete Descrintlon 
Nominal Maximum Aaareaate Size in. 1 1/2 1 1/2 1 1/2 
Concrete Age at Test, vears > 50 > 50 > 50 · 
Moisture Condition at Test Note 1 Note 1 Note 1 
Orientation of Core Axis in Structure Vertical Vertical Vertical 

C ;nncrete Dimensions 
Length of Core as Drilled in. 9 1/4 10 10 
Diameter 1, in. 4.20 4.20 4.20 
Diameter 2, in. 4.21 4.21 4.20 
Averaae Diameter, in. 4.21 4.21 4.20 
Cross-Sectional Area, in2 13.92 13.92 13.85 
Lenath Trimmed, in. 8.2 8.2 8.2 
Length Caooed, in. 8.4 8.5 8.4 

I Density, lblft3 152 152 152 

Comnressive Strenath and Fracture Pattern 
Maximum Load, lb 137,600 134,600 128,700 
Uncorrected Compressive Strenath, psi 9,890 9,670 9,290 
Ratio of Canoed Length to Diameter 2.00 2.02 2.00 
Correction Factor 1.00 1.00 1.00 
Corrected Compressive Strenath Psi 9890 9.670 9290 
Fracture Pattern Type4 Tvoe4 Tvoe2 

Schematic of Typical Fracture Patterns 

[SJ ••• r,.. , 
R__,,.bta...i~ 
~onbotlendl,.._ 

tflU\ 1 fl. (25 nun)of ---
Notes: 

r,..2 
1/tWl..fbnMd CIOM on - Md, -·--cape, na •ll-dlflrwd corw on 

ol'ler end 

r,.. o 
Side frac&lrw attQp or 

baaDm (OCICll#oommoriy 
... W1lbondad ~pe) 

1. After the cores were extracted from the C-107 plug, there were stored in plastic air tight containers until test preparations . 
After trimming with the wet saw, the cores were stored in sealed plastic bags until testing. 

2. This report represents specifically the samples submitted. 
3. This report may not be reproduced except in its entirety. 
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Report Date: August 30, 2011 

CTLGroup Project No.: 395568 

CTLGroup Project Mgr.: J. L. Jones 

Technician: P. Brindise 

Approved By; M. D'Ambrosia 

ASTM C 42 / C 42M - 04 
Standard Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of Concrete 

Section 7: Cores for Compressive Strength 

~norjman ldantifjr .. tjon 
Client Identification Core#S Core#6 Core #11 
CTLGrouo Identification 2870305 2870306 2870307 
Date Core Obtained from the Field 4/4/2011 4/4/2011 4/4/2011 
Date Core Placed in Sealed Bag after Saw Cutting 7/28/2011 7/28/2011 7/28/2011 
Date Core was Tested 8/9/2011 8/9/2011 8/9/2011 

Concrete Dascrintlon 
Nominal Maximum Aoareaate Size, in. 1 1/2 1 1/2 1 1/2 
Concrete Age at Test, years > 50 > 50 > 50 
Moisture Condition at Test Note 1 Note 1 Note 1 
Orientation of Core Axis in Structure Vertical Vertical Vertical 

Concrete Dimanaions 
Lenath of Core as Drilled, in. 10 10 10 
Diameter 1, in. 4.21 4.20 4.21 
Diameter 2, in. 4.21 4.20 4.21 
Average Diameter, in. 4.21 4.20 4.21 

Cross-Sectional Area, in2 13.92 13.85 13.92 
Lenath Trimmed, in. 8.2 8.3 8.2 
Lenath Canned, in. 8.6 8.5 8.5 

I Density, lblft3 151 151 151 

C omnres•"""' Str ennt h dF an ractura p tte a rn 
Maximum Lpad, lb 118,800 125,000 94;800 
Uncorrected Compressive Strength, psi 8,530 9,030 6,810 
Ratio of Canned Lenath to Diameter 2.04 2.02 2.01 
Correction Factor 1.00 1.00 1.00 
Corrected Comoressive Strenath, osi 8.530 9030 6810 
Fracture Pattern Tvoe4 Type 1 Tvoe 1 

Schematic of Typical Fracture Patterns 

~ •• • TJ1191 
R....-a.-.bl•...el-tDrrnltd 
cor..onbot'lendl..,_ 

hn 1ft(215 mm]af ... _..._ .... 

Notes: 

TJ1192 
~cat1110floneltfld, ___ .,""91 

oape, M•ll-d9ftnadoor.on --
TJ119 5 

8lcllllhdlmteat tap or -<---et'llrilondecloapa) 

1. After the cores were extracted from the C-107 plug, there were stored in plastic air tight containers until test preparations. 
After trimming with the wet saw, the cores were stored in sealed plastic bags until testing. 

2. This report represents specifically the samples submitted. 
3. This report may not be reproduced except in its entirety. 

QOF 39-001-Aw 
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~ROUP 
Client: Washington River Protection Solutions 

Project: Subcontract No. 46060, 
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Report Date: August 30, 201 1 

CTLGroup Project No.: 395568 

CTLGroup Project Mgr.: J. L. Jones 

Technician: P. Brindise 

Approved By: M. D'Ambrosia 

ASTM C 42 / C 42M • 04 
Standard Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of Concrete 

Section 7: Cores for Compressive Strength 

s .... clmen ldentlfl~atlon 
Client Identification Core#12 Core#13 Core#15 
CTLGrouo Identification 2870308 2870309 2870311 
Date Core Obtained from the Field 4/4/2011 4/4/2011 4/4/2011 
Date Core Placed in Sealed Baa after Saw Cuttina 7/28/2011 7/28/2011 7/28/2011 
Date Core was Tested 8/9/2011 8/9/2011 8/9/2011 

- n,..,,.rfntlftn 

Nominal Maximum Aaareaate Size, in. 11/2 11/2 1 1/2 
Concrete Age at TE!st, years > 50 > 50 > 50 
Moisture Condition at Test Note 1 Note 1 Note 1 
Orientation of Core Axis in Structure Vertical Vertical Vertical 

Concrete Dimensions 
Lenath of Core as Drilled, in. 10 10 10 
Diameter 1, in. 4.21 4.21 4 .21 
Diameter 2, in. 4.21 4.21 4.21 
Average Diameter, in. 4.21 4.21 4.21 

Cross-Sectional Area, in2 13.92 13.92 13.92 
Lenath Trimmed, in. 8.2 8.2 8.3 
Lenath Caooed, in. 8.6 8.6 8.5 

I Density, lb/ft3 151 150 150 

Comnresslve ~•-nath and Fracture P•H•rn 
Maximum Load, lb 82,000 94,600 104,800 
Uncorrected Comoressive Strenath, osi 5,890 6,800 7,530 
Ratio of Caooed Length to Diameter 2.04 2.04 2.01 
Correction Factor 1.00 1.00 1.00 
Corrected Comoressive Strenath, osi 5890 6.800 7,530 
Fracture Pattern Tvoe4 Type2 Tvoe2 

Schematic of Typical Fracture Patterns 

b] •• • T,,,.1 
Ruaonatlle MIi-formed 
conN on balh endl, .._ 

llon 1 In. [25 mm) al 
cncldngthrough c:apa 

Notes: 

Typo2 
Vlletl-formedcone on OM end, 
¥9rtical credm rumng through 
capa, no w.11-dlflled cone on --

T"'°4 ~--110 ___ ,.. 
Yl1lh hlmm«IDdllinguiltl 

from Typel 

T"'°S 
Sidl-attop1" 

boaam {occ. commonly -•--) ,.,,,.. 
-or1D1)1>o51Mondaf ---

1. After the cores were extracted from the C-107 plug, there were stored in plastic air tight containers until test preparations. 
After trimming with the wet saw, the cores were stored in sealed plastic bags until testing. 

2. This report represents specifically the samples submitted. 
3. This report may not be reproduced except in its entirety. 
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Approved By: M. D'Ambrosia 

ASTM C 42/C 42M - 04 
Standard Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of Concrete 

Section 7: Cores for Compressive Strength 

S""'"imenldentlflcatlon 
Client Identification Core#17 Core#19 Core#20 
CTLGroup Identification 2870312 2870313 2870314 
Date Core Obtained from the Field 4/4/2011 4/4/2011 4/4/2011 
Date Core Placed in Sealed Bag after Saw Cutting 7/28/2011 7/28/2011 7/28/2011 
Date Core was Tested 8/9/2011 8/10/2011 8/9/2011 

Nominal Maximum Aggreaate Size, in. 11/2 1 1/2 1 1/2 
Concrete Age at Test, vears > 50 > 50 > 50 
Moisture Condition at Test Note 1 Note 1 Note 1 
Orientation of Core Axis in Structure Vertical Vertical Vertical 

Cnn_,,...., DlmAnslons 
Lenath of Core as Drilled, in. 10 10 10 
Diameter 1, in . 4 .20 4.21 4.20 
Diameter 2, in . 4 .21 4.21 4.21 
Average Diameter, in. 4.21 4.21 4.21 

Cross-Sectional Area, in2 13.92 13.92 13.92 
Lenath Trimmed, in. 8.2 8.2 8.2 
Length Caooea, in. 8.5 8.6 8.4 

!Density, IW 151 151 I 153 

Comn-••lva !ittrannfh and Fracture Pattern 
Maximum Load , lb 108,600 95,200 123,200 
Uncorrected Comoressive Strenath, psi 7,800 6,840 8,850 
Ratio of Caooed Length to Diameter 2.03 2.03 2.00 
Correction Factor 1.00 1.00 1.00 
Corrected Compressive Strength, psi 7 800 6,840 8860 
Fracture Pattern Tvne2 Tvpe 1 Tvne2 

Schematic of Typical Fracture Patterns 

~ •• • TY!)01 

_..__ 
oonea m boltt .ndl. _. 

llln11n.(25mm)d 
_ .. __ 

Notes: 

T\1JO 2 
YM-f'cnMd cone on«. end, ---caps, no Ml-dlftned cone on -·-

T\1JO. ~-....... ---•t1amm•I>~ 
framT,,,al 

T)i,o 5 --·""''" boClloffl (occuroamrncn, 
___ , T)i,o s 

-• lo T)i,o I bul ond " ---
1. After the cores were extracted from the C-107 plug, there were stored In plastic air tight containers until test preparations. 

After trimming with the wet saw, the cores were stored in sealed plastic bags until testing. 
2. This report represents specifically the samples submitted. 
3. This report may not be reproduced except in its entirety. 
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Schematic of Typical Fracture Patterns from ASTM C39 

Type 1 
Reasonably well-formed 
cones on both ends, less 
· than 1 In. (25 mm] of 
cracking through caps 

Type4 
Diagonal fracture with no 
cracking through ends; 

tap with hammer to 
distinguish from Type 1 

Type2 
Well-fonned cone on one 

end, vertlcal cracks running 
through caps, no well

defined cone on other end 

Type5 
Side fractures at top or 

bottom (occur commonly 
with unbonded caps) 

D-1 

l/ 
\ 

~ 

Type3 
Columnar vertical cracking 
through both ends, no well

formed cones 

Type6 
Similar to Type 5 but end 

of cylinder is pointed 
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C-107 Core # 1 Type 4 Fracture 
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C-107 Core # I Type 4 Fracture -~---,,--~----...., 
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C-107 Core # 1 Type 4 Fracture 
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C-107 Core # 1 Type 4 Fracture 
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C-107 Core # 1 Type 4 Fracture 

C-107 Core # 1 Type 4 Fracture 

D-7 



RPP-RPT-50934, Rev. 0 

C-107 Core # 2 Type 4 Fracture 

C-107 Core # 2 Type 4 Fracture 
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C-107 Core # 3 Type 2 Fracture 

C-107 Core # 3 Type 2 Fracture 
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C-107 Core # 5 Type 4 Fracture 

C-107 Core # 5 Type 4 Fracture 
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C-107 Core # 6 Type 1 Fracture 
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C-107 Core # 11 Type 1 Fracture 

C-107 Core # 11 Type 1 Fracture 
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C-107 Core # 11 Type 1 Fracture 

C-107 Core # 11 Type 1 Fracture 
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C-107 Core # 12 Type 4 Fracture 

C-107 Core# 12 Type 4 Fracture C-107 Core # 12 Type 4 Fracture 
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C-107 Core # 12 Type 4 Fracture 

C-107 Core # 12 Type 4 Fracture --=--=------::---__ _ 
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C-107 Core # 13 Type 2 Fracture 
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C-107 Core# 15 Type 2 Fracture 
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C-107 Core# 15 Type 2 Fracture 

C-107 Core # 15 Type 2 Fracture 
~~------- =,.....,..,.,,....,..,., 
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C-107 Core # 17 Type 2 Fracture 

C-107 Core # 19 Type 1 Fracture 
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C-107 Core # 20 Type 2 Fracture 
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REPORT OF PETROGRAPHIC EXAMINATION 

Date: September 1, 2011 

CTLGroup Project No.: 395568 

RPP-RPT-50934, Rev. 0 

Petrographic Examination of Concrete Cores from Reinforced Concrete Dome of Single 

Shell Tank 241-C0107, Hanford, Washington 

Two concrete cores, designated '1#4 (Fig. 1) and #14 (Fig. 2), were received on August 19, 2011 

from Ms. Joni Jones, CTLGroup Engineer and Supervisor on behalf of Mr. Richard Rast of 

Washington River Protection Solutions, LLC. Mr. Rast provided the following background 

information for the concrete cores: 

Background Information: The single shell tank consists of a carbon steel shell surrounded by 

reinforced concrete. The tanks store radioactive sludge from plutonium processing. Tank 241-C-

107, located in 241-C Farm at the Hanford site, was excavated to the apex of the reinforced 

concrete dome, and a 55-in. diameter hole, referred to as a "plug," was cut and removed. 

Fourteen cores have been taken from the "plug,· including the two cores submitted for 

petrographic examination. 

Petrographic examination (ASTM C856) was requested to evaluate general condition and 

characteristics of the concrete represented by the cores. 

FINDINGS 

Figure 3 shows the cut and lapped cross-sections of the cores, illustrating overall condition and 

appearance of the concrete in the cores. Based on the results of petrographic examination, the 

concrete represented by the cores is in good condition. No distress (cracking or excessive 

microcracking) is observed in either core. The concrete does not show any evidence of 

chemical attack, significant alkali-aggregate reactions, or other deleterious mechanisms 

involving aggregates and/or paste constituents. 

The concrete in both cores exhibits good physical paste properties. Apart from localized softer 

paste at the immediate top surface, the paste in the cores is hard and dense through the depth 

Auatin. TX • Chicago, IL • Washington, DC 
Co!porate Office: 5400 Old Orchard Road, Skokie, IL 60077-1030 P: 847-~7500 F: 847-965-6541 www.CTLGroup.com 

CTLGroup Is a registered d/b/a d Construction Technology Laboratories, Inc. 
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of the concrete. Distribution of aggregates and other paste constituents is uniform. 

Macroscopically, the cores are well consolidated (no large voids). 

Other findings are described below. Additional information is provided in the attached figure 

pages and data sheets. 

• Apart from slight variation in aggregate top size and gradation, both cores exhibit 

generally similar concrete composition and characteristics. The concrete in the cores 

contains siliceous coarse and fine aggregates in a hardened portland cement paste 

(Figs. 3 and 4). No supplementary cementitious materials such as fly ash are observed. 

The aggregate particles in the concrete are evenly graded to an observed top size of 0.9 

to 1.3 in. 

• The top surface of both cores is coated with a black bituminous material, presumably the 

3-ply asphaltic membrane (waterproofing membrane). The bituminous membrane is slightly 

flexible to brittle, and locally exhibits fine desiccation microcracks. The immediate top surface 

of the concrete below the bituminous membrane is stained brown, and locally somewhat soft. 

• The concrete exhibits very little residual portland cement but relics of in-situ hydrated 

cement particles are common, indicating continued hydration of the cement over the life 

of the concrete. Due to the advanced state of cement hydration, water-cement ratio (w/c) 

could not be estimated. 

• Leaching of calcium hydroxide is observed in the top surface portion of both cores where 

thin-section microscopy was performed. Absence of significant paste softening in the 

cores suggests that the leaching did not have significantly compromised overall 

soundness and good quality of the concrete. This feature, as well as the advanced 

cement hydration, indicates prolonged moisture migration through the concrete. 

• Trace amounts of alkali-silica reaction gel deposits are locally observed in a few voids 

and along the periphery of chert aggregate particles in both cores. No distress (cracking 

or microcracking) is associated with the occurrence of these localized gel deposits, 

indicating that the observed alkali-silica reaction is not deleterious. 

crl}GROUP 
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• Estimated air content is 1 to 3% in both cores. The air voids mostly occur as small, 

spherical to elliptical voids with occasional coarser, irregular voids. Depth of paste 

carbonation in the cores is approximately 0.04 to 0.08 in. from the top surface. 

METHODS OF TEST 

Petrographic examination of the provided cores was performed in accordance with 

ASTM C 856, "Standard Practice for Petrographic Examination of Hardened Concrete." The 

cores were visually inspected and photographed as received. Each core was then cut in half 

longitudinally and one of the resulting halves was ground (lapped) to produce a smooth, flat, 

semi-polished surface. Lapped and freshly broken surfaces of the concrete were examined 

using a stereomicroscope at magnifications up to 45X. For thin-section study, a small 

rectangular block was cut from the top surface portion of each core, and one side of each block 

was lapped to produce a smooth, flat surface. The blocks were cleaned and dried, and the 

prepared surfaces were mounted on separate ground glass microscope slides with epoxy resin. 

After the epoxy hardened, the thickness of the mounted blocks was reduced to approximately 

20 µm (0.0008 in.). The resulting thin sections were examined using a polarized-light 

(petrographic) microscope at magnifications up to 400X to study aggregate and paste 

mineralogy and microstructure. 

Depth and pattern of paste carbonation was initially determined by application of a pH indicator 

solution (phenolphthalein) to freshly cut and fractured concrete surfaces. The solution imparts a 

deep magenta stain to high pH, non-carbonated paste. Carbonated paste does not change 

color. The extent of paste carbonation was confirmed in thin-section. 

Sang Y. Lee, Ph.D., PE (Texas}, PG (Indiana) 
Senior Petrographer 
Petrography Group 

SYL 

Notes: 1. Results refer specifically to the samples submitted. 
2. This report may not be reproduced except in its entirety. 
3. The samples will be retained for 30 days, after which they will be discarded unless we hear 

otherwise from you. 
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1a. Top surface, coated with a black bituminous material. 

1b. Side view. Top surface Is to the left. 

Fig. 1 Core #4 as received for examination. Scale Is In Inches. 
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2a. Top surface, coated with a black bituminous material (waterproofing 
membrane). 

2b. Side view. Top surface Is to the left. 

Fig. 2 Core #14 as received for examination. Scale is in inches. 
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3a. Core#4. 

3b. Core #14. 
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Fig. 3 Cut and lapped cross-sections of the cores, Illustrating general 
condition and appearance of concrete In the cores. No visible 
cracks are observed In either core. Arrows designate saw-cut 
surfaces In the laboratory. Scale Is In Inches. 

cn}GROUP 
www.CTlGro..,.com 
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4a. Core #4. 

4b. Core #14. 
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Fig. 4 Thin-section photomicrograph& taken In a plane-polarized light 
mode, showing the hardened cement paste In the cores. The paste 
exhibits very little residual portland cement but relics of In-situ 
hydrated cement particles (arrows) are commonly observed, 
Indicating continued hydration of the cement over the life of the 
concrete. Field of view is approximately 0.06 in. across. 
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PETROGRAPHIC EXAMINATION OF HARDENED CONCRETE, ASTM C 856 

STRUCTURE: Concrete Dome of Single Shell Tank 

LOCATION: Hanford, Washington 

SAMPLE 

Client Identification: Core #4. 

CTLGroup Identification: 2870304. 

DATE RECEIVED: August 19, 2011 

EXAMINED BY: Sang Lee 

Dimensions: Core diameter = 4.2 in. (107 mm). Core length= approximately 7.4 to 7.8 in. 
(1 88 to 198 mm); partial concrete dome (tank roof) thickness. 

Top Surface: Rough surface coated with a black bituminous material (3-ply asphaltic membrane), 

presumably a waterproofing membrane. The bituminous membrane is slightly flexible to brittle, and locally 
exhibits fine desiccation microcracks. 

Bottom Surface: Irregular, rough, fractured surface, passing mostly around and locally 
through coarse aggregate particles. 

Cracks, Joints, Large Voids: No visible cracks, joints, or large voids are observed. A few 
coarse entrapped voids, up to 0.7 in. wide (1 8 mm), are locally observed in the core body. 

Reinforcement: None observed in the core sample. 

AGGREGATES 

Coarse: Siliceous rocks consisting mainly of fine-grained igneous rocks (volcanic rocks) and 
lesser amounts of medium to coarse-grained igneous rocks, quartzite, sandstone, and chert. 
The majority of coarse aggregate particles are hard and dense. 

Fine: Siliceous sand consisting mainly of quartz, feldspar, various igneous rocks, quartzite, 
and small amounts of chert (microcrystalline quartz) and other rocks/minerals. 

Gradation & Top Size: Visually appears evenly graded to an observed top size of 0.9 in. 
(23 mm). 

Shape, Texture, Distribution: Coarse- rounded to sub-rounded, and equant to oblong with 
generally smooth surfaces; distribution is uniform. Fine- rounded to sub-angular, and equant 
to oblong; distribution is uniform. 

PASTE 

Color: Slightly mottled light to light medium gray; the top approximately 0.1 to 0.15 in. (3 to 4 
mm) of the paste is stained brown. 

Hardness: Hard; the brown-stained, immediate top surface paste is locally somewhat soft. 

Luster: Subvitreous. 

~ -ROUP 
\ii I ~ CTLGroup.com 
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Paste-Aggregate Bond: Moderately weak to moderately tight. Fresh fractures frequently 
pass around coarse aggregate particles, and pass both through and around fine aggregate 
particles. Evaluation of paste-aggregate bond is somewhat speculative due to hard and dense 
nature of some coarse aggregate particles. 

Air Content: Estimated at 1 to 3%; the concrete is not air entrained based on the scarcity of 
small, spherical air voids. 

Depth of Carbonation: Approximately 0.04 to 0.08 in. (1 to 2 mm) from the top surface. 

Calcium Hydroxide*: Calcium hydroxide is rare in the examined top surface region of the 
core, and is likely leached. 

Residual Portland Cement Clinker Particles: Almost fully hydrated; a trace amount of 
partially hydrated portland cement particles are observed. Relicts of hydrated portland cement 
particles are commonly observed in the paste. 

Supplementary Cementitious Materials: None observed. 

Secondary Deposits: A trace amount of alkali-silica reaction gel deposits is observed in a 
few voids and along the periphery of a few chert aggregate particles. Secondary ettringite 
needles line some voids. 

MICROCRACKING: Short, randomly-oriented microcracks are frequently observed in the paste 
between aggregate particles throughout the body of the core; these microcracks are not related 
to any deleterious mechanisms in the concrete. 

ESTIMATED WATER-CEMENT RA TIO: Water-cement ratio of the concrete is not estimated 
due to the advanced state of cement hydration (continued cement hydration over the lifetime of 
the concrete due to exposure to moisture). 

MISCELLANEOUS: 

• The cement paste is dense; water droplets applied to fresh fractures are slowly 
absorbed by the paste. 

• A few coarse aggregate particles exhibit darkened rims; no significant distress is 
associated with these rimmed aggregate particles. 

"percent by volume of paste 
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PETROGRAPHIC EXAMINATION OF HARDENED CONCRETE, ASTM C 856 

STRUCTURE: Concrete Dome of Single Shell Tank 

LOCATION: Hanford, Washington 

SAMPLE 

Client Identification: Core #14. 

CTLGroup Identification: 2870310. 

DA TE RECEIVED: August 19, 2011 

EXAMINED BY: Sang Lee 

. Dimensions: Core diameter= 4.2 in. (107 mm). Core length = 7.4 to 8.1 in. (188 to 206 mm); 
partial concrete dome (tank roof) thickness. 

Top Surface: Rough surface coated with a black bituminous material. 

Bottom Surface: Irregular, rough, fractured surface, passing mostly around and locally 
through coarse aggregate particles. 

Cracks, Joints, Large Voids: No visible cracks, joints, or large voids are observed. A few 
coarse entrapped voids, up to 0.2 in. wide (5 mm), are locally observed in the core body. 

Reinforcement: None observed in the core sample. 

AGGREGATES 

Coarse: Siliceous rocks consisting mainly of fine-grained igneous rocks (volcanic rocks) and 
lesser amounts of medium to coarse-grained igneous rocks, quartzite, sandstone, and chert. 
The majority of coarse aggregate particles are hard and dense. 

Fine: Siliceous sand consisting mainly of quartz, feldspar, various igneous rocks, quartzite, 
microcrystalline quartz, and small amounts of chert and other rocks/minerals. 

Gradation & Top Size: Visually appears evenly graded to an observed top size of 1.3 in. 
(33 mm). 

Shape, Texture, Distribution: Coarse- rounded to sub-rounded, and equant to oblong with 
generally smooth surfaces; distribution is uniform. Fine- rounded to sub-angular, and equant 
to oblong; distribution is uniform. 

PASTE 

Color: Light gray; the top approximately 0.1 in. (3 mm) of the paste is stained brown. 

Hardness: Hard; the brown-stained, immediate top surface paste is locally somewhat soft. 

Luster: Subvitreous. 

Paste-Aggregate Bond: Moderately weak to moderately tight. Fresh fractures frequently 
pass around coarse aggregate particles, and pass both through and around fine aggregate 
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particles. Evaluation of paste-aggregate bond is somewhat speculative due to hard and dense 
nature of some coarse aggregate particles. · 

Air Content: Estimated at 1 to 3%; the concrete is not air entrained based on the scarcity of 
small, spherical air voids. 

Depth of Carbonation: Approximately 0.04 to 0.08 in. (1 to 2 mm) from the top surface. 

Calcium Hydroxide*: Calcium hydroxide is rare in the examined top surface region of the 
core, and is likely leached. 

Residual Portland Cement Clinker Particles: Fully hydrated. Relicts of hydrated portland 
cement particles are occasionally observed in the paste. 

Supplementary Cementitious Materials: None observed. 

Secondary Deposits: Trace amounts of alkali-silica reaction gel deposits are observed in a 
few voids and along the periphery of a few chert aggregate particles. Secondary ettringite 
needles line some voids. 

MICROCRACKING: Short, randomly-oriented microcracks are frequently observed in the paste 
between aggregate particles throughout the body of the core; these microcracks are not related 
to any deleterious mechanisms in the concrete. 

ESTIMATED WATER-CEMENT RATIO: Water-cement ratio of the concrete is not estimated 
due to the advanced state of cement hydration. 

MISCELLANEOUS: 

• The cement paste is dense; water droplets applied to fresh fractures are slowly 
absorbed by the paste. 

• A few coarse aggregate particles exhibit darkened rims; no significant distress is 
associated with these rimmed aggregate particles. 

• percent by volume of paste 
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Con•truction Tecbnaloqy S1rvlcea I C:rouod 

ProlDc04 0111a TllffllnlUlld ...__tWIUfflNO. 
IU 2.ltlU~ 

Sa1!¥11e No. Lab ID . Dal• Tme ~./Tw,e Conlliner SampleMllyela Ptwservathle 
I 

C-10 7- 11 so 04/04/11 1000 /PVC RPP-PLAN-4 8 75) NA 

C-107- 12 so 04/0Vll 1300 /PVC RPP-PLAN- 48753 NA 

C-107-13 so 04/04/ll 1400 l/PVC RPP-PLAN-48753 NA 

C- 107- 14 so 04/04/11 1500 ~/PVC RPP- PLAN•487Sl NA 

C-107- 16 50 04/04/11 1600 111'1/C RPP-PUN-48753 NA 

l 

0 
I 

N 

: 
POSSIBLE SAMPLE HAZAADSIREMARl<S {List al known ....... ) MSOS Q YN @ No SPECIAL INSTRUCTIONS Hold Tune 

Su,plea were ta~en frOIJ • Contaminated/kadioaeti•e A,ea; however, the NA NA 
a&J11plea have no detectable contami nation at the eurface and less than 
0. 5mRem/ht beta/9- rudin91 . 

I 

·-····,----- DY Prfnt Sign ---···- '°'- By Print Sign UII& I lffllt Matrbl" 

\t ft\·.~ fl,,116 l'fllA --~~ I lo~~~ n~ :-r...~ ... '-"' ~.. CS ~ ('l'),(1 .I\ s = Soil Ill = Orum Liquids 

C811nqullneo 
By .QEQ , .._,_ 

Recehled !~9; f'L. , - c-mr 
SE "' Sediment T a 'Tia!Je 

•~-r. ..... ~~ ..... ' 1 I l).fi41 :T/1" - . :z.._. so .. Solid WI = Wipe 
SL • Sludge L .. liquid 

Rellnqu- rsy r,.- " I l.nlll.-1"1119 ReOliv9cJ8Y 

~~/~ 
._.._ ...... w ... w .. I/ "' Vegetation 

i I"". _, 
~ tlrl/11 0 = 01 \/A C Vapor 

Rellnquilhed By ~ · , ;c I OeWTime T .By C, 
-' I 

A • >Jr X • 0th• r-/1/t, .. ,- OS • DlumSolde 
~o~t1Z- / '1;> _/ ,A. ,?/7/11 I < ~..,,.-~b,__,__ I lJISPOAI MW10(1 (e.g., "IIIUITI '°-·per Alf , UN ~ WI pn)CIU) 

"--~ By 
D1tw'T'iml 

FINAL~ • 
DISPOSITION I 

All umplee oonllining hazwdoua !Tltllerills stlaU bll pdced up by rueetor 111d rtllumed to ~ conlalrw or sill cf origin. A.«103-1162 (03105) 



0 
I w 

Assembler C.O.C. No. 

NA 
I CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

PIIQe I al ~ 
CClltlcior I Aaron IC Miller 

Telephone No.( 5091 551•8413 MSINS7 - 90 FAJt. 
Al. Hil l er 

::,.yNo. :rampeungin ~- - _rge I..OCIII 
241-C:-107 

Pro;ac:t TIiie 
I 
~ ..... ~~No. lee Chest No. 1emp. 

Tut Dolls Concrete and lle!Nr • Pluq1 ' TFC-110-l l·llll 11A IIA 

-~To(lab) MellOd « :,nipm8ffl a11of!...~.·-isil No. 
Co"•truct i o" T~chf\Olc>qy Service• Ground 

Protocol ' 0a Tumaraund P1111 and Relum ~} ~ 
IIA 

~le No. lib ID • Dall T- -..;./TypeConlakler s.n-c,leAnltysl& PreseMtive 

C-107-15 so 04/05 / ll 0900 ~/PVC 1lPP-PLAN-U753 NA 

C- 107-11 1 so 04/05/11 0'45 i/PVC RPP·PLAN-(8753 NA 

C- 107- 11 2 so 04 / 05 / ll 1030 '!/PVC RPP·PIAN-4875 3 NA 

c - 101- 11 3 so 04/05/11 1100 i/PVC llPP·PLAN-48 753 N'-

C· l07•1l4 so 04 / 05 / 11 1300 1/PVC RPP· PLAN-48753 NA 

C- 107- 11 5 so 04 / 05 / 11 1345 1 / PVC llPP·PIAN-48753 NA 

C-1 07- 11'1 so 04/05/ll 1430 1/PVC 1lPP•PUN•t8753 NA 

C-107-tl 9 so 04 / 05/ll 1500 1/PYC llPP- PLAN· t 8 753 NA 

C-l07-t2C so 04/05/11 1530 ~/PVC llPP•PLAN-48753 NA 

POSSIBLE SAMPlE HAZAADMU:MARKS (Lisi Ill known :::j! MSDS Q Y• @ No SPECIAL INSTRUCTIONS Hold T,me 

Samples vere taken fron a Contaminated/Radioacti Area; ho.,.ver, th• NA NA 
auples have no detectable contamination at the surface and le1a than 
0 . SmRem/hr beta/g- readin91 . . 

I 
I 

' -

AE~-·m!l~ Prtnl 

~~~ 
· uaan- ~- By Print Sign~ J UIIUll llffle Mal/Ix" 

1 G -rr,r f ,._;. r,i\~,~-.5$ ~ ::\.. lr11.tl s = SOIi DL ,. On,m liquids 

Relnqulshed By ~ I D•wnne ~By ~T -·c--71-17 SE = Sdnent T • Tluut 

D~ (\{- ~-.__. ~. 2_ iln/111 ..Ji~~~ z - so • Sdld WI • Wipe 
SL = Sludgl l • l.iqUd 

-·- ,-- __ By V - - I .,..,,.,. ~By '7'~~~ 
~,nne w s waar V • 1/egetallon 

~~~ 6/d/JJ 0 = 01 VA • \fl!pOI 

. By <;: ,<, i uaflans K;l!r. \.-r--Ps,~~ ,J7ii't,. A = NI X • 011.-

~Q,t\~l,o ~ DS • Drum Solcls 
- . ~ ~ I?/~/// I i.nai--~ (e.g., ,mum ID c:ustomer, per~. ,_, 111911 Ill proc:811} ~If(___) Dale/Time 

FINALSAMll'LE 
DISPOSIT10N ; 

I 
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RPP-RPT-50934, Rev. 0 

James 
Glazbrook 

Dlgltaly signed by .i-s Glaztlraok 
DN: m,.James Glazbroolr, o=CTI.Group. 
.-Quality, 
emaff,.Jglazllfook9ctlgroop.com. ~ 
Reason: I Mvemiteweci this docunwnt 
Date: 2011.01.l615:13:28-06'00' 

l\.eport anb ~ertificate of Ql:alibration 
by 

Cal-Cert 
6709 S.E. lake Road Milwaukie, OR 97222 (1100)356-4662 Fu (503)654-9670 

Report#: 
Customer Name: 
Customer Address: 
aty: 
Contact: 
Service Address: 

36322-C-37 
CILGroup 
5400 Old Orchanl Road 
Skokie State: IL 
Jeffrey Leavitt 
5400 Old Orchard Road, Skokie, IL fl:IJ77 

Zip: (:JXJ77 

12-167 Re..,,.1.oadCdl s/n:994229TS Caldolc:B/12/10 V...:1/12/11 Vtndor.CChntt lo,224to600tN1S11135704-C-01 

ll-50IC/00356 Sen,oo,c I.old Cell SN 1293217 Cal Dar.: 1/11/10 Cal C..,; 1/11/11 Ranae 1,304 to 501( Vendor: CC N15TI 35704-C-03 

12-101cl00096 AdMcl/ll<>nevwell Load cdl 11n 1032361 Cal~ 1/11/10 V...Da1e: 1/11/11 Vmdo<CC Rlftto: 2,4910> lll( NISTt 35704-C-04 

ll-RIW0080 ComartcTenmllluffidlty s/n06213950025 Ca!Dale 1/13110 V... Dole: 1/13/11 Vendor. CC NISTt 35704--C-14 

• ACCREDITED 
......_,. Cade: a.-101 

Callbntlon Date: October 19, 2010 
October 19, 2011 
12Months 
Baldwin 

Method Used: ASTMB-4 
Three 
Gauge 

Recommended Due Date: 
Calibratioo Frequency: 
Manufacturer: 
Type: 
Model Number: 
Serial f: 
Capacity: 

Instrument Ran2e: 
Unit Under As Found 

Test 
Rewling 

0 0.0 
2000 I 982.5 
3200 3 172.5 
6400 6356.0 
9,600 9,550.0 

12,800 12,765 
15,200 15,205 

0 0.0 

Ptp:lof2 

Testing Machine 
BTE 
150054 

400,000 lbs. 

Number of Ranges: 
Indicating Syslem: 
Temperature: 
Humidity: 
Cal Factor: 
Asset#: 
Senice Locadon: 
As Found: 
AsLen: 

69 oP 
46% RH 

None 
None 

Selvicc Address 
Pass 
Pass 

Piston Relrlclion Checlc: ble 
Pump Oil Level Oleclcmle 

Hydraulic System Leak Check: A blc 

16,000 lbs. Ranae Resolution: 20 lbs. Mode Verifted: Commcssion 
As Found V crification Error Pm:entage Verification Error Percentage Algebraic 

Puccntage Reading#] Error Reading#2 F.rror Diffcrmcc 
Error 

0.00% 0.0 0.0 0_00% 0.0 0.0 0.00% 0.00% 
-0.88% 1,982.5 (17,5) -0.88% 1 981.0 09.0) -0.95% 0.07% 
-0.86% 3 172.5 (27.5) -0.86% 3 171.5 (28.5) -0.89% 0.03% 
-0.69% 6356.0 (44.0l -0.69% 6,354.5 (45.5) -0.71% 0.02% 
-0.52% 9,550.0 (50.0) -0.52% 9533.0 (67.0) -0.70% 0.18% 
-0.27% 12 765 (35.0l -0.27% 12,775 (25.0) -0.20% -0.08% 
0.03% 15,205 5.0 0.03% 15,225 25.0 0.16% -0.13% 
0.00% 0.0 0.0 0.00% 0.0 0.0 0.00% 0.00% 

_, 
"131.1010 

H-1 
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Baldwin Telling Madline Seriall: 150054 

Instrument Ran11:e: 160 000 lbs. Rani e Resolution: 200 lbs Mode Verified: Compression 
Unit Under As Found As Found Verification Error Percentage Verification Error Percentage Algebraic 

Teat Percentage Reading#} Error Reading# 2 Error Diffemice 
g,..,1;n,. ~ ....... r 

0 0.0 0.00% 0.0 0.0 0.00% 0.0 0.0 0.00% 0.00% 
20,000 20005.0 0.03% 20,005.0 5.0 0 .03% 20.140.0 140.0 0.70% -0.68% 
32.000 31 965.0 -0.11% 31.965.0 (35.0' -0.11% 32,055.0 55.0 0.17% -0.28% 
64,000 63 755.0 -0.38% 63755.0 (245.0 -0.38% 63,700.0 (300.0 -0.47% 0.09% 
96.000 95 830.0 -0.18% 95 830.0 mo.o -0.18% 95.840.0 (160.0) -0.17% -0.01 % 

128.000 127 765.0 -0.18% 127 765.0 (235.0 -0.18% 127.915.0 (85.0 -0.07% -0.12% 
152 000 151 975.0 -0.02% 151 975.0 (25.0 -0.02% 151,930.0 (10.0 -0.05% 0.03% 

0 0.0 0.00% 0.0 0.0 0.00% 0.0 0.0 0.00% 0.00% 

Instrument Ranoe: 400,000 lbs R,on• e Resolution: 500 lbs Mode Verified: Comoression 
Unit Under As Found As Found Verification Error Percentage Verification Error Percentage Algebraic 

Test Percentage Reading#} Error Reading# 2 Error Difference 
Reading Error 

0 0.0 0.00% 0.0 0.0 0.00% 0.0 0.0 0.00% 0.00% 
50,000 50,125 0.25% 50,125 125.0 0.25% 50205 205.0 0.41% --0.16% 
80000 80 165 0.21% 80,165 165.0 0.21% 80,225 225.0 0.28% -0.08% 

160.000 160 190 0.12% 160,190 190.0 0.12% 160 280 280.0 0.18% -0.06% 
240.000 240 510 0.21% 240510 510.0 0.21% 240 580 580.0 0.24% -0.03% 
320 000 320,595 0.19% 320,595 595.0 0.19% 320,665 665.0 0.21% -0.02% 
380.000 381 685 0.44% 381.685 1,685.0 0.44% 381 340 1 340.0 0.35% 0.09% 

0 0.0 0.00% 0.0 0.0 0.00% 0.0 0.0 0.00% 0.00% 

REMARKS: I Room Location Million Pound room, Purchase Order# 46943B. 

Senlce Engineer: 

Technical Manager: 

Uncenalaly: 

ROBERT OWENS 

MARSHAILOOYLB 

Date: 

Signature: 

October 19. 2010 

It,,"'( 
Tbc UUT 'I, unc:cnainty includes die una:rtainty of the Calibntioo llandanls used a,mbined widl the uncutainty of 
die measurement proccsa llliDg die RSS memod wllll • X factor of 2 far an approximate 95'1: level of cmfidau:ie. 
The uncertainty far this mcutnenllCDt Is< 0.25'1, of the test load •pplled Ullless othelwise 11ated. The calJllralion 
process meets or w:c:cds I ralio of 4:1. . 

We liaccnly tbaDk :,ou for :,our.,...__ 
PlaM cal1 mat 1.-..J~ for aD :,our callbnaloo needs. 

Cleaning and pl'ffelltlw, malotmance were pnformed before calibratioll of this eqalpmnlL 

Aay software aaodated w1III Ibis llllitrwneDt w• ftrtlled u part oldds calibration. 

Tested with Rdeftace SCandards Tnaable to the N• tional blltltute ol Standards and TeclmoloKJ uslq ASTM E-4 Follow the Force Tats MethodL Cal
Cert Test Method: CP-001. The Toltta-.a: for tbla llllllnlmmt b st 11, of Applied Load 

Acamlted hT tbe lllteraatlonal Aa:ndltallon s....ice, Inc. (LU) uader Callbntlon Labontory Code CL-108. 
This Labontory IDfttB the requlnmenbi of ISOIIEC 17025 AND ANSI/NCSL l.540-1 

The above 1ystcm (lnstJUmen~ Load Cell, ln11:uaJ Sofiwan, and Output Device(s}, and acccasorics has been calibrated in ao:ordance with ASTM E4 • SWldard 
Praclia:a for Force Vcrificalion of Testing machines using appamus and standards calibralcd in aa:ttcl•nce to ASTM B74 - Stllldard pactice for Cabmation cf fon:o. 
Mcasurio& lnstnlmeDII far Vaifyina the Lmd lndic•tioo of Testing MIIChinr:s •nd which UC tncablc to NIST (National Institute of Standanls and Technology). The 
information proYided on this farm c:cmplles wirh lhe data ptbering and rcpartlng rcqui,anents of IS0/IEC Guide 17025 and ANSI/NCSL-1 . 

Thi• Certificate is issued as I stalm>cllt of the fact lh• t on this dalD the aboYc insuument(s) bad en accuncy as indicated. h should not be comttued or n:pnlcd u • 
Gumitcc or Wunmty of any kind (an mu of the client, !be dient's Cllllmncn, or the public at luge) 1h11 die inltn1mcnl(1} will c:ootinue to retain the 5111111 
petcclllqe ('ll,) of aocmacy or efficiency as delermined on the due when the calibr•tion, lllld adjustmenll if requiRd, was pcrfonm,d and n:po,ted by "CALO!RT", 
since the calibnu,r bu absolutdy no CODIJ'OI o-!he future opention, damage. maintcoance, repairs, •nd ovcnll condition of thc inslnlmeul(a) •nd hereby l!Kpn:wy 
disclalJlls •ny •nd all liability fur d""'-&C or loss SU&lllined by all p•rlies arising or mulling from deterioration. oblolcsa:ncc, m•lftmelion, or substand•nl performance 
of said inmumenl(s); which sb•ll be deemed to be anti which shall remain the sole responsibility of lhe machiDC1 regular custodian, owner, and/or manufeclurcr. 

ThiA JCpcrt shall not be reproduced ""cepl in full, wilhoul wrillal approval from Cal-Cert. 

H-2 

Raportl: 
9(13128]1 

36322-C-37 
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RPP-RPT-50934, Rev. 0 

~ROUP 
November 22, 2010 

Checker's name: Asad Bassam, CTLGroup 

. VERIFICATION OF DK-5000 SOFTWARE 

DK-5000 is a LabView™ based software that CTLGroup uses to obtain the resonant 
frequencies of concrete test specimen. The minimum requirements for Labview based 
softwares are 1GB of RAM and a Pentium TM 4 processor. The computer dedicated for the 
resonant_ frequency measurements has a Pentium Dual core 2.6 GHz processor and 2 
GB of RAM and therefore meets the software requirements of the DK-5000. The data is 
acquired using a National Instruments PCI- 6013 DAQ card, which has a sampling rate 
capacity of 200 KS/s and therefore meets the 50 KS/s sampling rate required by the 
software to analyze the data. For verification of the DK-5000, three tests were 
performed using the same accelerometer and excitation hammer that CTLGroup uses 
to obtain the dynamic modulus of concrete when using the DK-5000 software. A 
concrete test sample was tested by applying an impact and recording the accelerations. 
For verification purposes, the recorded time hi stories for each test were then converted 
to frequency domain using Welch Method in MATLAB™ as an alternate to the DK-5000 
frequency conversion. The results obtained using both MATLAB and DK-5000 are 
shown below. 
The results match fairty well with less than 0.2% difference. This verifies the calculation 
procedures used in DK-5000 software. 

BX 10• 
I 
I 

I I I 
I I I 
I I I 
I I I 

7 -------~--------~--------~--------+--------
' I I 
I I I 
I I I I 

s ------~--------: --------r--------:--------
- I I 

)(: 3564 I I 
Y: 0.0004833 1 1 1 s --- .--, -- ---r-------.-:--------r--------

2 --

, I I I 
I I I I __ L ________ , ________ L ________ 1 _______ _ 
1 I I I 
I 
I 
I I I I --r--------r--------r--------T--------
1 I I 
I I I 
I I I I __ L ________ L ________ L ________ L _______ _ 

I I I I 
I I I I 
I I I I 

1 
---~ 1~::~~--t--------r--------t--------

0L._----'--'.....:..L-"--'--'==...ia..---..__------....1 
0 0.5 1 1.5 2 2.5 

Frequency (Hz) 

Fiaure 1: Power Soectral Densitv plot of the first test 
Labview is a registered tradelnark (IM} of National rnstruments Col'J):Ora1ion, Austin, TX. 
MATLAB is a registered trademark (TM) of MathWorks, Inc., Natick, MA 
Pentium is·a registered trademark (TM) of Intel Corporation, Santa Clara, CA. 

Aullln. TX • Chicago, IL • VYashlngton, DC 
Corporate Office: 5400 Old Orchard Road, Skokie, IL 60077-1030 P: 847-96!>-7500 F: 847-96!>-6541 www.CTLGroup.com 

CTLGroup ii a registered d/b.la of Construction Technology Llborwtorles, Inc. 
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November 22, 2010 
CTLGroup Project No. 39QA 11 

0 
(/) 
Q. 

S X 10-4 

I X: 3564 
Y: 0J:X1J7977 

7 ----- --~--------~--------~--------+--------
1 I I I 
I I I 
I I I 

6 
---- __ I ________ I ____ _ ___ I __ _ ____ _ t _______ _ 

I I I I 
I I l I 
I I I 

5 
I I I I ---- --~--------~--------~--------~--------
' I I 
I I I 

~ 4 
Q. 

3 

I I I I --- __ L ________ L _______ , ________ , _______ _ 
I I I I 

I I I I I I I I I I 

---t--~--------~--------~------. -~--------
1 : : : : 

2 ---~--L--------L--------L--------1--------
1 : : : : 

I I I I 
I I I I - r--------r----- - --T __ _____ _ T ___ ____ _ 1 -
I I 
I I 

I 0 L-----'-''----"----"-,__.....,_=,...,_ _____________ __, 

0 0.5 1 1.5 
Frequency (Hz) 

2 2.5 

X 10
4 

Figure 2: Power Spectral Density plot of the first test 

X 10°" 1.2----~,------,---~,-----~, ----

• 
I I I I 
I I I. 
I I I 
' I I 

X:3564 ____ !,. ________ t--------L--------
Y: 0.001064 : 1 : 

I 
I 
I I I I 

o.a - - - - - - f- - - - - - - - - : - - - - - - - - t- - - - - - - - - +- -------

0.6 -

0,4 -

0.2 

r' 
0 

0 

I I I 
I I I 
I I I 
I I I I 

--L --- -----L---- ----'--------'--------1 I I I 
I I I I 

___ I --~--------~--------t--------i--------t I I I I 

I : : : : 

-- -~--~--------~--------~--------t------- -
V\} ~ i I i 

0.5 1 1.5 2 
Frequency (Hz) 

2.5 

X 10
4 

Figure 3: Power Spectral Density plot of the third test 

a e T bl 1 C ompanson o fth It e resu s 
Test 1 Test2 Test3 

FreQuencv computed bv Matlab 3564 3564 3564 
FreQuency computed by DK-5000 3570 3570 3570 

Difference(%) 0.2 0.2 0.2 

1-2 
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International Accreditation Service 

CERTIFICATE OF ACCREDITATION 
This is to signify that 

CTLGROUP 
5400 OLD ORCHARD ROAD 

SKOKIE, ILLINOIS 60077 

Testing Laboratory TL-200 
(February 7, 2011) 

has met the requirements of the IAS Accreditation Criteria for Testing Laboratories (AC89), has demonstrated compliance with 
ANS/1SO/IEC Standard 17025:2005, General criteria for the competence of testing and calibration laboratories, and has been 
accredited, commencing March 10, 2010, for the test methods listed in the approved scope of accreditation. 

~ftlk&& 
Patrick V. McCullen 

Vice President 

cy~· 

ACCREDITED 
(stt attocl,nl scope of accreditation for fields of testing and accrtdiled test methods) 

Print Date: 02/08/201 1 
nn, Q(C.,.tMllflffll cttt1f,<a1,. ,_,.,,,,,... Olh J.4.S occ,ecfrtat,on c,,t.f,cotr "'°""' on toM, dot, Tit,. cr,t,ftCJJff' ti«omn ,~.....,.,,. ww,,,,n!Ol!I, co,,ctflottCM fl' , ,W1Car,on 

r,f aurtd,tat,on Set thf IA.S Acu~c:htat,011 l9'tl"f5 on Utt •ti or www ~.,,,JD,,.,,,,,"' otcrtditat,on .,.,,,,_.,.._.,. '°"'°'' !AS "'""t" •• {S62l 599-054l 

President 

Pagelof3 • 
IAS i< o w!Nd,ory of !he 1~ 1 

lnt,moltoool Cod• Council COO( COIIIICI: 

-- ~ 

' :I 

J . r 
~ ~- ~.,. _ .,. 
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International Accreditation Service 

SCOPE OF ACCREDITATION 

CTLGroup 
S400 Old Orchard Rd 
Skokie, IL 60077 

FIELDS OF TESTING 
Concrete (including fiber-reinforced 
concrete, masonry, cement, mortar and 
grout) and aggregates 

Steel wire, bar and strand materials; Steel 
studs, jois1s and tracks 

Welded and mechanical connections for 
concrete reinforcing steel; Post-tensioning 
anchorages and couplers 

CTLGroup TL-200 
(Revised February 7, 201 l) 

ACCREDITED TEST METHODS 
(847) 972-3058 

ASTM Standards C 29, C 31, C 39, C 40, C 42, C 67, C 78, C 88, C 91 , C 109, C 114, C 
117, C 123, C 127, C 128, C 131, C 136, C 138, C 140, C 142, C 143, C 151, C 157, C 172, 
C 173, C 185, C 187, C 190, C 191, C 192, C 204, C 215, C 227, C 231 , C 232, C 234, C 
268, C 270, C 289, C 293, C 348, C 403, C 426, C 430, C 441, C 451 , C 457, C 469, C 482, 
C 496, C 512, C 535, C 566, C 567, C 617, C 641, C 642, C 666, C 672, C 702, C 779, C 
780, C 856, C 947, C 1018, C 1019, C 1064, C 1077, C 1105, C 1116, C 1152, C 1202, C 
1218, C 1222, C 1314, C 1357, C 1388, C 1581, E 514, E 518, and E 519; Test methods 
referenced In Sections 3 and 4 of ICC-ES Acceptance Criteria AC51 
ASTM Standards A 82, A 184, A 185, A 370, A 416, A 421 , A 496, A 497, A615, A 616, A 
617, A 706, A 722, A 767, A 775, A 882, A 884, A 934, A 944 and E 328; Test methOds 
referenced in Sections 3 and 4 of ICC-ES Acceptance Criteria AC46 
1997 UBC Standard 19-1; Test methods referenced in Sections 3 and 4 of ICC-ES 
Acceptance Criteria AC 133 and AC303; canrans Test 670 

-••.~·· • (;/~· 
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International Accreditation Service 

SCOPE OF ACCREDITATION 

FIELDS OF TESTING 
Adhesive and mechanical anchors in 
concrete and masonry elements 

Wall panels 

Reinforced and prestressed concrete pipe 
Seismic isolation/damping system 
components 
Fasteners 

Deck board and guardrail systems 

Cement-based fabric composite system 

Construction materials 

March 10,2010 
Commencement Date 

CTLGroup TL-200 
(Revised February 7, 201 1) 

ACCREDITED TEST METHODS 
Test methods referenced in Section 5,0 of ICC-ES Acceptance Criteria AC01 and Sections 3 
and 4of AC58, Tables4.1, 4.2 and 4.3 AC193 and Tables 4.1, 4.2, 4.3 and 4.4 of AC308; 
ASTM Standards E 488, E 754 and E 1512 
ASTM Standards C 1452 (Section 9 only), E 72, E 330 and E 661; Test methods referenced 
in Section 4.0 of AC32 and AC86. 
ASTM Standard C 497 
1997 UBC Section 1665 

ASTM Standard E 1190; Test methods referenced in Sections 3 and 4 of ICC-ES 
Acceptance Criteria AC118 
Test methods referenced In Sections 3, 4 and 5 of ICC-ES Acceptance Criteria AC174 
(except Sections 3.9 and 3.10) 
Test methods referenced in Sections 3 and 4 of ICC-ES Acceptance Criteria AC218 (except 
Sections 4.1, 4.2 and 4.6) 
ASTM E96 
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C. P. Ramani, P.E., • 
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TANK OPERATIONS CONTRACTOR RADIOLOGICAL SURVEY REPORT I RSR No. COC-00356 t Page 1 or 2 

Date I Start/Stop Tm• Ania/location RWPIRav. 
04/04/11 0800 / 1600 200E /C FARM / C 107 C0-111 REV 17 

PurposaofSur-,ey Description of Work/Comments: 

0 Malarial Release - Confidence LIIYIII COVERED CORE DRILLING ON THE C 107 DOME cur. COVERAGE WAS CONTINUOUS. FIVE CORES, #1, #2, #3, #4, 
n s1% n 95% #6, OF 14+ CORES WERE DRILLED AND REMOVED. THESE CORES WERE PLACES IN PVC TIJBING, CAPPED, AND 

0 RAM Shipment N/A TAGGED AS RAD MATERIAL. CORE REMAINED IN LANCS BAG, COVERED IN GRIFFLON, AND TAGGED AS RAD 

0 Required Taalt: N/A 
MATERIAL. NO ANOMALIES WERE ENCOUNTED DURING WORK ACTIVIJES. 

(8. Job Coverage: TFC-WO. I 1-13113 

0 Other: N/A 

Dose Rate Meaauramenta Contamination M ... uraments 

Nolll 1 F • Field e30 an) C 2 Conlact ~1 an) 
Direct Gross Background Total Removable 

No. Description cprn/PA cprn dpm/100 cm2 dpm/100an2 

Dist. 
WO WC CF CF Neutron ShaNow Deep 

(cm) 
mR/hr mRlhr II Dose OOH Dose 111' a IIT a 111' a 111' a 

Nota1 T ffl19111hr ffl19111hr mrwnlhr 

I PRE JOB SURVEY FIC <0.5/<05 <0.51<0.5 2/i 11, NIA <0.,/<0., <0.51<0.5 ISO 0 ISO 0 NA/ NIA <1000 <20 

~ 
2 CORE SAMPLE # I F/C <O.S/<0.5 <0.51<05 2/2.. Y, NIA <0.51<0.5 <0.51<0., ISO 0 ISO 0 <SOOD <100 <1000 <20 

I - ) CORE SAMPLE# 2 F/C <0.5/<05 <0.51<05 2/2 y, NIA <0.51<0.5 <0.51<0.5 ISO 0 ISO 0 <SOOD <100 <1000 <20 

4 CORE SAMPLE# 3 F/C <0.5/<05 <0.51<05 2/z y, NIA <0.51<0.5 <0.51<0., 150 0 ISO 0 <SOOD <JOO <1000 <20 

6 CORE SAMPLE# 4 F/C <0.5/<05 <0.51<05 2/2 Y, NIA <0.51<0.5 <0.51<0., ISO 0 150 0 <SOOD <100 <1000 <20 

5 CORE SAMPLE# 6 f/C <0.51<05 <0.51<05 2/z. Yi NIA <0.51<0.5 <0.51<0.5 ISO 0 ISO 0 <SOOD <100 <1000 <20 

6 DRJll.BIT FIC <0.5/<05 <0.51<05 2/z. 1/, NIA <0.51<0., <0.51<0.5 150 0 ISO 0 <SOOD <100 <1000 <20 

7 POST JOB SURVEY f/C <0.5/<0.5 <0.51<0.5 ik 1,{ NIA <0.51<0., <0.51<0., ISO 0 ISO 0 NIA NIA <1000 <20 

NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

BD-«l03-343 (REV 4) 
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TANK OPERATIONS CONTRACTOR RADIOLOGICAL SURVEY REPORT . RSR No. COC-003561 Page 2 of 2 

Map/Sketch 

Legend: [!] Direct Measurement &.Air Sample 0 Smear @LAW 
- - - - - - - - ( designation Inside) - • • • • • • • Radiological Area Boundary 

Instrument/Probe 
Model 

Serial No. 

Efficiency (used) 

R0-20 

ICEB9-0002 

NIA 

QM Model 
-m Probe 

CMEB3-0255 

DTHNC'-0354 

.10 

Instruments 
PAM NIA 
Probe 

AC'HN2-0085 NIA 
Cll{N3-0372 NIA 

.17 NIA 

Air Sample Log Number Smear Log Number HPT: Date: 4104111 

1 NIA 

2 NIA 

D Breathing Zone 
D General Area 

D Breathing Zone 
D General Area 

NIA 

NIA 

<#> Neutron 

NIA 

NIA 
NIA 
NIA 

Payroll No: 84608 

Field Dose Rate 
• Contact Dose Rate 

NIA 

NIA 
NIA 
NIA 

Note: Dose Rates In mrem/hr 
unless otherwise noted. 

NIA NIA 

NIA NIA 

NIA NIA 
NIA NIA 

Initial Review Date & Initials: 0 
Final Review Date & Payroll No.: 

BD-6003-343 (REV 4) 
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TANK OPERATIONS CONTRACTOR RADIOLOGICAL SURVEY REPORT I RSR No. COC-003572 Page 1 of l 

Date I Start/Stop Time Area/Location RWP/Rev. 
04/0S/1 l 0800 / 1600 200E IC FARM/ C 107 CO-111 REV 17 

Purpose of SUMIY Description of Work/Comments: 

D Material Release - Confidence Level COVERED CORE DRILLING ON TIIE C 107 DOME CUT. COVERAGE WAS CONTINUOUS. 9 CORES, #S, #11, #12, #13, 
n &1% • 95% #14, #1S,#17, #19, and#20 CORES WERE DRILLED AND REMOVED. TIIESE CORES WERE Pl.ACES IN PVC TUBING, 

0 RAM Shipment: NIA LADLED, CAPPED, AND TAGGED AS RAD MATERIAL. OOME CUT REMAINED IN LANCS BAG, COVERED IN 

0 Required Task: N/A 
GRIFFLON, AND TAGGED AS RAD MATERIAL. DURING TIIE WORK ACTIVI1Y IT WAS DISCOVERED THAT 
APROXIMATEL Y ONE GALLON WATER LEAKED TIIROUGH TIIE RISER OPENING ON TOP OF TIIE OOME CUT INTO 

Iii Job Coverage: TFC-W0-11-1383 THE SLEEVING. SP400 WAS ADDED TO TIIE LIQUID TO TURN IT INTO A GEL. 

0 Other: NIA 

Dose Rate Measurements Contamination Measurements 

Note1 F = Field ~30 an) C = Contact ~1 an) 
Dtreet Gross Background Total Removable 

No. Description cpm/PA cpm dpm/100cm2 dpml100cm2 

Dist 
WO WC CF CF Neutron Shallow Deep 

(cm) 
mR/IY mR/hr p Dose Dose Dose py a PY a PY a py a 

Note1 y mremnir mremlhr mremlhr 

I PRE JOB SURVEY F/C <0.5/<05 <0.5/<0.5 1/t-
"' 

NIA <0,5/<0.5 <0.5/<0.5 150 0 150 0 NA/ NIA <1000 <20 

2 CORE SAMPLE # 5 F/C <0.5/<05 <tl.5/<05 2/,, 1;, NIA <0.51<05 <0.5/<05 150 0 150 0 <5000 <100 <1000 <20 

3 C'ORE SAMPLE# 11 F/C <0.5/<05 <tl.5/<05 1/1- t/, NIA <0.51<05 <0.51<05 150 0 150 0 <5000 <100 <1000 <20 

4 C'ORE SAMPLE# 12 F/C . <0.5/<05 <0.5/<05 ,Ji, 1/, NIA <0.51<05 <0.51<05 150 0 150 0 <5000 <100 <1000 <20 

6 CORE SAMPI£ # 13 F/C <0.51<05 <tl.5/<05 2J,.. 1J NIA <0.51<tl5 <0.51<05 150 0 150 0 <5000 <100 <1000 <20 

5 CORE SAMPLE# 14 F/C <0.5/<05 <tl.5/<05 1/1,. 1/, NIA <0.5/<t15 <0.51<05 150 0 150 0 <5000 <100 <1000 <20 

6 CORE SAMPI£ # 15 F/C <0.5/<05 <0.51<05 2/1- 1J NIA <0.51<05 <0.5/<05 150 0 150 0 <5000 <100 <1000 <20 

7 CORE SAMPLE # 17 F/C <0.5/<05 <0..51<05 2/i. 11, NIA <0.51<05 <tl.51<05 150 0 150 0 <5000 <100 <1000 <20 

8 C'ORE SAMP1£ # 19 FIC <0.51<05 <0.51<05 2/z it NIA <0.51<05 <tl.51<05 150 0 150 0 <5000 <100 <1000 <20 

9 CORE SAMPLE # 20 FIC <0.51<05 <0.51<05 1/7. 11, NIA <0.51<05 <0,51<05 150 0 150 0 <5000 <100 <1000 
<20 

10 POST JOB SURVEY F/C <0.5/<0.5 <0.5/<0.5 7h 1/i NIA <0.51<0.5 <0.51<0.5 150 0 150 0 NIA NIA <1000 <20 

NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

BD-8003-343 (REV 4) 



TANK OPERATIONS CONTRACTOR RADIOLOGICAL SURVEY REPORT RSR No. COC-003572 Page 2 of l 

Map/Sketch 

Legend: [!) Direct Measurement &Airsampte @ Smear @LAW 
- - - - - - - - (designation inside) - - - - - - - • Radiological Area Boundary 

Instrument/Probe 
Model 

Serial No. 

Efficiency (used) 

R0-20 

ICEB9-0023 

NIA 

~M Modgl 
-m Probe 

CMEBJ-0046 

DTHNC-0232 

. 10 

Instruments 
PAM 

2360 
Probe 

NIA SCLLS-0345 

NIA DTLLP-0451 

NIA NIA 

Air Sample Log Number Smear Log Number HPT: Date: 4105111 

1 NIA 

2 NIA 

0 Breathing Zone 
0 General Area 

0 Breathing Zone 
D General Area 

NIA 
Name Print : G. EV ANSON 

NIA 
Si nature: 

<E) Neutron 

NIA 

NIA 
NIA 

15.2/14.8 

Payroll No: 84608 

Field Dose Rate 
• Contact Dose Rate 

NIA 

NIA 
NIA 
NIA 

Note: Dose Rates In mrem/hr 
unless othe!Wlse noted. 

NIA NIA 

NIA NIA 
NIA NIA 
NIA NIA 

Initial Review Date & Initials: 

Final Review Date & Payroll No.: C ~- o7, H qe,~ 

,'\,\/c-f,J .") cl1.. 

BD-6003-343 (REV 4) 
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Map/Sketch 
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Legend: [!) Direct Measurement &Air Sample 0 Smear @LAw <J!;> Neutron Fi!lll! D0S!l Rs1te 

- - - - - - - - (designation inside) •• - • • • • • Radiological Area Boundary • Contact Dose Rate 

• 
Page -3.__ of ..3 

AJ/A- ~ 
"ti 

I 

~ ..., 
I 

VI 
0 
\Cl w 
~ .... 

Note: Dose Rates in m rem/hr ~ 
unless otherwise noted. ~ 

0 
BO-6003-343.2 (REV 3) 



ATTACHMENT2 

13-TF-0032 

RPP-RPT-54564, INSPECTION AND TEST REPORT FOR THE REMOVED 241-C-107 
DOME REBAR . 



DOCUMENT RELEASE FORM 

(1) Document Number: RPP-RPT-54564 (2) Revision Number: 0 j (3) Effective Date: on release 
(4) Document Type: D Digital Image D Hard copy (a) Number of pages (including the ORF) or 

~PDF • video 
number of digital Images 243 

(5) Release Type ~ New D Cancel D Page Change D Complete Revision 

(6) Document Title: INSPECTION AND TEST REPORT FOR THE (7) USQNo.: R- f;iil N/A 
REMOVED 241-C-107 DOME REBAR 

USO Evaluator Sign/Date 

(8) Change/Release initial release 
Description: 
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WST n/a 
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Raymer, Julia R 

From: 
Sent: 
To: 

Lane, James <jlane@ctlgroup.com> 
Tuesday, April 16, 2013 9:37 AM 
Rast, Richard S 

Subject: FW: Calibration Release 

Importance: High 

Rick, 

Will this suffice? 

Thanks, 

James 

From: Glazbrook, James 
Sent: Tuesday, April 16, 2013 11:28 AM 
To: Lane, James 
Cc: Leavitt, Jeffrey 
Subject: FW: calibration Release 
Importance: High 

Hi James, 

Please see email below from Cal-Rite. 

Please let me know if you require anything else. 

Thanks, 
James 

James Glazbrook 
Quality Management Systems 

~ 
5400 Old Orchard Road 
Skokie, IL aoon-1030 
847.972.3342 Direct 
JGlazbrook@CTLGroup.com 
www.CTLGroup.com 

From: Greg Duka (majjto:qreg@cal-rite.com] 
Sent: Tuesday, April 16, 2013 11:23 AM 
To: Glazbrook, James 
Subject: calibration Release 

James, 

1 

RPP-RPT-54564, Rev. 0 



RPP-RPT-54564, Rev. 0 

Please accept this email as our written permission for the "release" of CTL Group and Exova's calibration reports 
and certificates required per this email. If you have any questions, please give me a call. 

Respectfully, 

Gregory Duka 
President 

Cal-Rite Corporation 
1665 Quincy Avenue #123 
Naperville, IL 60540 
Ph: 630.355.1522 
Fx: 630.355.J 544 
qreq@cal-rite.com 
http://www. cal-rite. com 

From: "Glazbrook, James" <JGlazbrook@ctlgroup.com> 
Date: April 16, 2013 10:56:57 AM CDT 
To: Nathan Hathaway <nathan@cal-rite.com> 
Cc: Julie Duka <julie@cal-rite.com>, "Lane, James" <jlane@ctlgroup.com>, "Leavitt, Jeffrey" 
<.JLeavitt@ctlgroup.com> 
Subject: FW: Calibration Release 

Hi Nathan, 

Please see email below regarding a "release" we require to include Cal-Rite calibration records as part of 
a CTL report to be issued to the DOE. 

A response to this email will suffice. 

Any priority attention you can give this matter Is greatly appreciated as this is an urgent matter. 

Please contact me with any questions/concerns. 

Thanks, 
James 

James Glazbrook 
Quality Management Systems 

~ 
5400 Old Orchard Road 
Skokie, IL 60077-1030 
847.972.3342 Direct 
JGlazbrook@CTLGroup.com 

2 



www.CTLGroup.com 

From: Lane, James 
Sent: Tuesday, April 16, 2013 10:50 AM 
To: Glazbrook, James 
Cc: Leavitt, Jeffrey 
Subject: calibration Release 

RPP-RPT-54564, Rev. 0 

On the bottom of the Cal-Rite certificates (for both CTLGroup and Exova), there is a clause that says that 
the reports are confidential and cannot be reproduced without express written permission from Cal
Rite. Our client, Washington River Protection Services (WRPS), has requested that we obtain a release 
from Cal-Rite for both our equipment and Exova's equipment calibration records provided by Cal-Rite. 
They have stated that an email release wouls be sufficient. They intend to include the calibration 
records as part of the report issued to the DOE. 

They need the release to be provided to Exova, CTLGroup and WRPS. Exova included their certificates in 
the report to us, we included ours and Exova's in a report to WRPS and WRPS will include Exova's and 
ours to DOE. 

Our client needs this very quickly. They are under deadlines and this is something that came from the 
non-technical review. 

Thanks, 

James 

James F. Lane, P .E. 
Director, Principal Engineer 
Structural & Transportation Laboratory 

m)a.cxlP 
5400 Old Orchard Road 
Skokie, IL 60077-1030 
847.972.3204 Direct 
847.965-8997 Fax 
312.451-8954 Cell 

JLane@CTLGroup.com 
www.CTLGroup.com 

u, ... , • • , •• •• •••• , .... . ............................ . ... ... . ... ... , ............. ... ... .. ............................ .. .... .. .... . ... . 

NOTICE OF CONFIDENTIALITY: This e-mail and any attachments is covered by the Electronic Communications Privacy Act, 18 U.S.C. 
2510-2521 and may contain privileged, confidential , copyrighted, or other legally protected information. If you are not the intended recipient, 
you may not use, copy, or retransmit this e-mail. If you have received this by mistake please notify us by return e-mail, then delete. 

1•"•• .. ••• • lf~••"~ .. •••••••••••••••••h••••••••••••••• .... •••••••••••••••••••••••••••••••••••• .. •••••••••• •••••••••••••• •••• •• ••••• 

NOTICE OF CONFIDENTIALITY: This e-mail and any attachments is covered by the Electronic Communications Privacy Act, 18 U.S.C. 2510-2521 and may 
contain privileged, confidential, copyrighted, or other legally protected information. If you are not the intended recipient, you may not use, copy, or retransmit this e
mail. If you have received this by mistake please notify us by return e-mail, then delete. 
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INSPECTION AND TEST REPORT FOR THE 
REMOVED 241-C-1 07 DOME REBAR 
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Abstract: This report presents the results of the additional examination of the 55 inch diameter reinforced 
concrete dome 'Plug' removed from SST 241-C-107. Photographs and discussion of field inspeciton of the 
dome 'Plug' cross section are provided. Rebar pieces were removed from the dome 'Plug' and sent offsite 
for testing. Rebar specimens were subject to tension and mechanics testing. This report documents 
represents further implementation of the Single Shell Tank Integrity Project Expert Panel recommendation, 
SI-5, Test Dome Concrete and Rebar 'Plugs'. 

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product. process, or service by trade name, 
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or 
favoring by the United States Government or any agency thereof or its contractors or subcontractors. 
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EXECUTIVE SUMMARY 

The Single-Shell Tank Integrity Project (SSTIP) Expert Panel (Panel) was established by WRPS 
to provide recommendations for implementation of an enhanced SSTIP. The Panel documented 
their findings in RPP-RPT-43116, Expert Panel Report for Hanford Site Single-Shell Tank 
Integrity Project. In Recommendation SI-5, Test Dome Concrete and Rebar 'Plugs', the Panel 
recommended obtaining and testing concrete cores and rebar samples from a large section of 
reinforced concrete (RC) that has been removed from a tank dome. The recommendation served 
to better determine the current condition and mechanics properties of Single-Shell Tank concrete 
and rebar. The C-107 Large Riser Project successfully removed such a section from the center 
of the dome of Single-Shell Tank (SST) 241-C-l 07. 

the field inspection of the concrete 'Plug' revealed that the placement of concrete and rebar 
generally matches the design drawings. The measured concrete cover also typically matches the 
design drawings, providing protection for the rebar. There were no visible cracks or large air 
voids visible in the cross section of the 'Plug'. Additionally, the protective asphaltic membrane 

and mortar layers were present and intact. 

The rebar was shipped to CTL Group for inspection and testing. Visual inspection of the rebar 
was successfully performed at CTL Group. The inspection indicated that the rebar removed 
from the 'Plug' is in good condition, with no cracks or defects. Fifty-three total specimens were 
prepared and subjected to tension testing. Additional impact and hardness testing was performed 
on the remaining rebar material. 

The results of the rebar tension tests were compared to the values used to define material 
properties in the SST Analysis of Record (AOR), as shown in Appendix A ofRPP-46442, 
Single-Shell Tank Structural Evaluation Criteria. The average yield strength of all the tested C
l 07 rebar is about 47.24-ksi, which is greater than the specified 40-ksi yield strength of the 
Grade 40 rebar. The results from the testing of rebar are compared to the values used in the SST 
Analysis of Record, which implements 'Sl-1 from RPP-RPT-43116. The strength ofrebar is 
greater than what is used in the SST Analysis of Record. 
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1.0 INTRODUCTION 

The Single-Shell Tank Integrity Project (SSTIP) has implemented expert recommendations to 
examine structural integrity of Hanford Single-Shell Tanks (SSTs). One recommendation states 
that inspection and testing of concrete and rebar removed from the SSTs should be performed. 
This was viewed as opportunistic due to the fact that reinforced concrete sections were to be . 

· removed from the tank domes to provide openings large enough to support installation of SST 
retrieval equipment. In this case, a 55-inch diameter section ('Plug') was removed from the 
center of the dome of SST 241-C-107 (C-107). The 'Plug' was subsequently inspected and 
cored. Fourteen concrete cores were removed and shipped offsite for physical testing and 
petrographic examination. The results of the concrete testing are documented in RPP-RPT-
50934, Inspection and Test Report for the Removed 241-C-107 Dome Concrete. Additionally, 
the top layer of rebar was successfully removed and shipped off-site for testing. This report 
provides the results from supplemental 'Plug' inspection, and physical testing of the removed 
rebar. The results of the physical testing provide engineering mechanics properties that are 
compared to those used to perform the structural Analysis of Record (AOR) for the SSTs. 

1.1 Background 

The Hanford Site Tank Operations Contractor (TOC), Washington River Protection Solutions, 
LLC (WRPS) initiated the Single-Shell Tank Integrity Project to improve the understanding of 
the integrity of the Single-Shell Tanks until the waste can be retrieved from the tanks for 
treatment. The Single-Shell Tank Integrity Project Expert Panel (Panel) was established by 
WRPS to provide recommendations for implementation of an enhanced SSTIP. The Panel 
documented their findings in RPP-RPT-43116, Expert Panel Report for Hanford Site Single

Shell Tank Integrity Project. The Panel provided their logic for the development and 
prioritization of their 33 recommendations with ten providing the basis for a robust plan to 
enhance the understanding of the SST integrity. 

The WRPS adoption of 16 of the Panel's recommendations is addressed and documented in 
RPP-PLAN-45082, Implementation Plan for the Single-Shell Tank Integrity Project. One of the 
four key elements from the Panel is to improve the understanding of the SST structural integrity 
(designated as "SI"). Recommendation SI-5 Test Dome Concrete and Rebar 'Plugs' addresses 
obtaining and testing concrete cores and reinforcement bar samples from the 'plug' removed 
from the dome of an SST. The recommendation served to better determine the current condition 
and mechanics properties of Single-Shell Tank concrete and rebar. 

In Recommendation SI-5, Test Dome Concrete and Rebar 'Plugs', the Panel recommends 
obtaining and testing concrete cores and rebar samples from a large section of reinforced 
concrete (RC) that has been removed from a tank dome. This activity was viewed as 

opportunistic because cutting large holes in the SST domes were planned to support installation 
of retrieval equipment. One such project was the C-107 Large-Riser Project, which removed a 
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55-inch diameter section of the center dome of the tank to allow deployment of the Mobile Arm 
Retrieval System. The removal of the plug is shown in RPP-49003-VA, 241-C-107 Large Riser 
Install for Mobile Arm Retrieval System, February 2011. 

The inspection and testing plan, RPP-PLAN-48753, Analytical Test Plan for the Removed 
241-C-107 Dome Concrete and Rebar, addresses the objectives for performing inspection and 
testing of concrete cores and rebar samples from the 55-inch diameter RC section, hereafter 
referred to as the 'Plug', removed from C-107. 

The Tri-Party Agreement for the SSTIP has one interim milestone and one target that focused on 
this activity; 

• M-045-91D, "DOE shall submit to Eco/ogy,for approval, an analytical test plan for the 
cores removedfrom the C-I07 plug", due March 31, 2012. 

o The analytical test plan has been reviewed and approved by Ecology. 

• M-045-91D-T0I, "DOE shall provide Ecology a report containing the results and 
interpretation of testing, and analysis, performed on the concrete dome samples obtained 
from the TankC-107 plug', due May 31, 2013. 

The results of the inspection and testing of concrete removed from the dome 'Plug' of SST 241-
C-107 are provided in RPP-RPT-50934, Inspection and Test Report for the Removed 241-C-107 
Dome Concrete. 

2 



RPP-RPT-54564, Rev. 0 

1.2 Objective 

The intent of this report is to describe inspection and testing results of rebar removed from the C
l 07 'Plug' . The report also provides information resulting from additional field inspection of the 
'Plug'. The results from the testing of rebar are compared to the values used in the SST Analysis 
of Record, which implements S 1-1 from RPP-RPT-43116. The AOR is a detailed modeling 
effort performed to understand the structural response of the SST during thermal and operating 
loads and during seismic events. 

The sections of this report are presented in a chronological order. The 'Plug' was removed in 
December 2010. The 'Plug' was inspected in March 2011. The concrete cores were removed in 
April 2011. The cores were tested at CTL Group in August 2011. Details of the initial 'Plug' 
inspection, concrete core removal, and concrete core testing are documented in RPP-RPT-50934. 

The 'Plug' was subjected to a supplemental inspection in August 2012. The 'Plug' was 
demolished and rebar removed in September 2012. The rebar was sent off-site in December 
2012. The rebar was subsequently subjected to mechanics testing in January 2013. 

2.0 SUPPLEMENT AL CONCRETE PLUG FIELD INSPECTION 

This section presents additional field inspection results of 'Plug' rebar placement. 

A team of engineers went to the field soon after the "plug" was cut and removed to take 
photographs and various measurements. Two separate initial field inspections were conducted. 
The first inspection was conducted March 15, 2011. During the first inspection the engineers 
were permitted to measure and photograph the entire 'Plug' cross-section, through the protective 
bag. The secqnd inspection was conducted March 29, 2011. During the second inspection, the 
engineers were not permitted to touch or directly measure to the bottom of the 'Plug'. The 
combined inspection efforts provided information regarding the overall condition of concrete, 
section thickness and placem_ent of rebar. This information is documented in Section 2 of RPP
RPT-50934. 

Intermediate rebar was identified in the initial field inspections and is shown in Figures 2-14, 2-
15, and 2-18 of RPP-RPT-50934, which are copied here in Figures 2-2, 2-4, and 2-6. The 
supplemental inspection of the 'Plug' prior to rebar removal occurred on August 14, 2012. At 
the time of the inspection the holes from the cored concrete had been backfilled with concrete to 
facilitate the 'Plug' demolition. 

The design thickness for the 241-C-107 (and all Type II SSTs) dome is 15-inches. Figure 2-1 
shows the design cross section and reinforcement layout for the Type II SSTs. 
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Figure 2-1. 241-C-107 Reinforcing at Dome Center (Section) 

,. 
J. 

., .. ~. 

;--... 
·~ I - Dome -~ ~ ~· : · I Centerline ~,. .. 

\: ., 
Not to scale. Taken from Drawing BPF 73550, D-6 

The supplemental inspection of the 'Plug' confirmed the presence of the "intermediate" rebar 
mentioned in RPP-RPT-50934. Figures 2-3, 2-5, 2-7, and 2-8, provide additional documentation 
of the intermediate rebar. 

The intermediate rebar are called out as Intermediate Rebar 1, 2, 3, or 4 in Figures 2-2 through 2-
9. The concrete cover for the intermediate re bar is: 

• Intermediate Rebar 1 - 5.25-inches 
• Intermediate Rebar 2 - 4.50-inches 
• Intermediate Rebar 3 - 6.5-inches 
• Intermediate Rebar 4 - 7.25-inches 

Based on the orientation and similar cover depth, intermediate rebar 1 and 2 are connected and 
intermediate rebar 3 and 4 are connected. Figure 2-9 shows the chalk lines used to mark the 
presence of the 12-inch x 12-inch rebar grid that agrees with the original tank drawing BPF-
73550, shown in Figure 2-1 . The additional intermediate rebar does not invalidate the 
construction of SST 241-C-107 dome reinforced concrete. The design rebar closely matches the 
drawings with respect to size and placement. The two additional pieces of intermediate rebar 
were likely extra rebar that was added to the apex of the dome for convenience. 
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(Figure 2-14 from RPP-RPT-50934) 

Figure 2-3. Intermediate Rebar 1 (Aug 2012) 
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Figure 2-4. Intermediate Rebar 2 (Mar 2011) 

(Figure 2-15 from RPP-RPT-50934) 

Figure 2-5. Intermediate Rebar 2 (Aug 2012) 
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Figure 2-6. Intermediate Rebar 3 (Mar 2011) 

(Figure 2-18 from RPP-RPT-50934) 

Figure 2-7. Intermediate Rebar 3 (Aug 2012) 
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Figure 2-8. Intermediate Rebar 4 (Aug 2012) 

(No Corresponding Picture from RPP-RPT-50934) 
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Figure 2-9. Rebar Layout Pre-Demolition (Aug 2012) 
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3.0 REBAR REMOVAL 
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Removal of the rebar from the C-107 ' Plug' required demolition of the plug itself. Dexpan® 
Non-Explosive Expansive Grout was used for demolition of the 'Plug'. The holes remaining 
from the removed concrete cores were backfilled with concrete. Once cured past 28 days, the 
'Plug' was bored to support the placement of expanding grout that was used for demolition. The 
1 ½-inch diameter holes were drilled to a depth of 8-inches. The expanding grout was then 
poured and allowed to cure for 3 days. The broken concrete facilitated the removal of the top 
layer ofC-107 rebar. The sequence for removal of the rebar is shown in Figure 3-1. 

During removal of the rebar, a concern of asbestos was raised and the asphaltic membrane had to 
be tested prior to handling the disturbed material. The laboratory results confirmed that the 
asphaltic membrane did not contain asbestos. Results of the laboratory analysis are provided in 
AppendixF. 

Dexpan® is a registered trademark of Archer Company, USA 
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Figure 3-1. Plug Demolition and Rebar Removal 
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3.1 Rebar Shipping 

The rebar was packaged and shipped in accordance with WRPS shipping procedures and 
practices. The rebar samples were expected to have no detectable dose rate and no detectable 
surface contamination. Due to the limitations of field instruments, free release of the rebar was 
not permitted. Therefore a laboratory with radioactive material handling capabilities was 
identified. However, measurement in the field of all the rebar exhibited a dose rate of less than 
the minimum detectable dose rate(< 0.5 mrem/hr) and therefore, the shipping method chosen 
was a Type A Low Level Waste package, as shown in Figure 3-2. Shipping information for the 
C-107 rebar is provided in Appendix H. 

Figure 3-2. Rebar Shipping Container 
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4.0 CTL GROUP SELECTION 

Prior to removal of the rebar from the 'Plug', a testing laboratory was identified. Market surveys 
had been performed for an associated structural integrity task, SST sidewall coring. The results 
revealed that the well-known CTL Group was capable of handling potentially radioactive rebar 
and perform all the required physical testing of the rebar. CTL Group is associated with a 

separate company Radiation Safety Services Inc. (RSSI) that is capable of performing detailed 
radioactive contamination surveys. CTL Group has also performed the testing of the concrete 
cores removed from the C-107 'Plug' , as documented i~ RPP-RPT-50934. 

Technical staff from CTL Group and WRPS agreed that the rebar would be shipped to RSSI and 
surveyed for contamination. If the rebar pieces were below minimum detectable activity levels 
and safe for handling, they would be shipped from RSSI to CTL Group and testing would be 
performed there. If the rebar did not meet the safe levels, testing equipment at RSSI would have 
to be used by the properly trained technicians from CTL Group. Results from the RSSI 
removable contamination survey are contained in Appendix B. The C-107 rebar exhibited 

activity levels that were below the 3. 7x 10-6 µCi limit of detection. 

A proposal for testing was submitted to WRPS by CTL Group. A copy of the CTL Group 
proposal is shown in Appendix A. WRPS technical staff provided WRPS procurement with a 
non-competitive procurement justification to perform the testing of the C-107 rebar. Additional 
requirements of accreditation to satisfy ISO 17025 were identified and met by CTL Group. 
Review of CTL Group capabilities for handling and testing of potentially contaminated re bar 
allowed the contract to be released. A copy of CTL Group accreditation is included as Appendix 

G. 

12 



RPP-RPT-54564, Rev. 0 

S.O REBAR INSPECTION AND PREPARATION 

Nine bundles of rebar were shipped to and received by CTL Group. Figures 5-1 and 5-2 sh~w 
the rebar as received in the 55 gallon shipping container and laid out on a table prior to 
separation. 

Figure S-1. Rebar Bundles in Shipping Container 
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Figure S-2. As-Received Rebar Bundles 

Prior to mechanics testing, the following actions were taken to perform rebar inspection: 

• Measure diameter and length 

• Photograph the rebar for any visible defects 

Results of the initial inspection of the C-107 rebar are provided in Appendix B. The rebar was 
reported to be in good condition, with no observable cracking or defects. The length of the as
received rebar pieces determined if a sample would be tested per ASTM A615 or ASTM A370. 
Table 5-1 Iists the dimensions of the rebar as received at CTL Group. 
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Table 5-1. As-Received Rebar Dimensions 

Rebar ID Diameter (in) Length (in) 
37-1 0.6870 11 

37-2 0.6855 16 

37-3 0.6860 31 

37-4 0.6885 32 

38 0.6860 28 

39-1 0.6835 6 

39-2 0.6880 22 

39-3 0.6865 33 

39-4 0.6835 31 

40 0.6860 26 

41-1 0.6850 4.5 

41-2 0.6840 4.5 

41-3 0.6850 ' 26 

42 0.6835 27 

43-1 0.6880 11 

43-2 0.6835 24 

43-3 0.6870 22 

44-1 0.6845 16 

44-2 0.6850 14 

45 0.6850 15 
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6.0 REBAR TESTING 

The C-107 rebar were segregated based on length. The five specimens 28 inches or longer were 
subjected to ASTM A615 testing and not modified prior to testing. With the exception of 
Sample 44, specimens less than 28 inches long were cut, machined, and reduced to the size 

required for ASTM A370 testing. Extra material was leftover from the A370 specimen 
preparation and was subject to hardness testing. Sample 44 rebar pieces were machined for and 

subjected to impact testing. The following subsections provide descriptions of the mechanics 

testing of the C-107 re bar. A significant number of photographs were taken during observation 

of the testing. A representative number of photographs are presented in this section. The entire 
collection of photographs is contained in Appendix D. 

6.1 ASTM A370 TENSION TESTING 

Fourteen pieces ofrebar were cut to be used for ASTM A370 testing. The rebar was cut to 

maximize the number of samples for testing. Out of the fourteen pieces, forty-eighty test 

specimens were prepared. The IDs of the test specimens were correlated back to the original 

bundle of rebar received. Table 6-1 lists all the specimens that can be correlated to the as

received rebar identification. 

The original rebar pieces were cut to lengths to facilitate standard test specimens. Due to the 

diameter of the rebar a standard 0.250 inch diameter specimen was selected. In accordance with 
ASTM A370, the cut rebar was machined to "dog bone" shapes with a reduced diameter of 

approximately 0.250 inch and a 1 inch gauge length. Figure 4 of ASTM A370 provides details 
of the dimensions for the standard test specimen. An example of a 0.250 in test specimen of the 
C-107 rebar is shown in Figure 6-1. 

The forty-eight specimens were loaded in the calibrated test frame in accordance with test 

procedures described in ASTM A370. The test data provided included yield and tensile 

strengths, modulus of elasticity, and percent elongation. The yield strength was determined 
using the 0.2% Offset Method, in accordance with ASTM A370. The results are shown in Table 
6-1. The CTL Group report provided in Appendix B contains the same data and additionally, the 
stress-strain curves for the forty-eight test specimens. 

6.1.1 ASTM E18 ROCKWELL HARDNESS TESTING 

Each of the sample sets of ASTM A370 tension specimens contained extra material for 

additional mechanics testing. A single sample from each of the 14 sets was machined plane and 

subjected to hardness testing. An example of the hardness test specimen for the C-107 rebar is 

shown in Figure 6-2. Hardness test results are provided in Table 6-1. 
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Figure 6-1. C-107 ASTM A370 Tension Test Specimen 

Figure 6-2. C-107 ASTM A370 Rockwell Hardness Specimen 
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Table 6-1. C-107 Rebar ASTM A370 Tension and Hardness Test Results 

Modulus 
of 

Yield Tensile Elasticity 
CTLSample Strength Strength Elongation (ksi X Hardness 
ID (ksi) (ksi) (%) 1000) (Rockwell B) 
37-1a 50.50 83.50 28.00 34.00 

83 
37-1b 51 .50 84.00 30.00 32.50 
37-2a 47.70 78.50 33.00 28.50 
37-2b 44.60 78.50 33.00 30.30 78 

37-2c 46.80 78.00 33.00 27.50 

39-1 49.40 79.00 32.00 32.70 82 

39-2a 47.30 76.50 32.00 29.70 
39-2b 44.70 76.00 32.00 29.80 
39-2c 46.00 76.50 34.00 14.50* 79 
39-2d 47.70 76.50 33.00 25.10 

39-2e 47.20 76.00 32.00 28.60 
40a 45.20 76.00 31 .00 27.30 
40b 43.90 77.00 33.00 28.80 
40c 43.50 77.00 33.00 35.80 79 
40d 42.10 77.50 31 .00 27.70 

40e 43.70 78.00 31.00 27.10 

41-1 48.70 83.00 30.00 31 .30 80 

41-2 47.80 79.50 30.00 25.70 81 
41-3a 48.30 76.50 30.00 29.60 
41-3b 45.60 77.00 32.00 32.30 
41-3c 47.90 77.00 32.00 26.60 82 
41-3d 48.60 77.00 31.00 28.30 

41-3e 48.00 77.00 33.00 28.10 
41-4a 49.40 80.00 33.00 30.30 
41-4b 48.50 79.50 33.00 27.30 
41-4c 45.10 79.00 33.00 28.00 

80 
41-4d 49.60 80.00 34.00 28.70 
41-4e 46.50 80.50 33.00 32.30 
41-4f 47.00 79.50 33.00 28.00 
42a 51 .00 80.50 33.00 28.10 
42b 47.80 80.50 29.00 29.10 

81 
42c 46.40 78.50 32.00 30.00 

42d 44.60 78.00 33.00 33.20 
43-1a 44.00 76.00 31.00 28.50 

78 
43-1b 46.70 77.00 32.00 31.20 
43-2a 45.70 80.00 32.00 29.90 
43-2b 48.70 80.00 32.00 28.80 
43-2c 47.70 80.50 32.00 31.60 80 
43-2d 47.20 80.50 32.00 29.1 0 

43-2e 45.90 79.50 32.00 25.10 
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Table 6-1 (cont'd). C-107 Rebar ASTM A370 Tension and Hardness Test Results 

Modulus 
of 

Yield Tensile Elasticity 
CTLSample Strength Strength Elongation (ksi x Hardness 
ID (ksi) (ksi) (%) 1000) (Rockwell B) 
43-3a 49.00 84.50 30.00 27.60 
43-3b 48.90 84.00 32.00 26.20 
43-3c 48.90 84.00 32.00 26.90 83 
43-3d 47.70 83.50 31.00 31.60 

43-3e 51.50 83.50 30.00 30.30 
45a 46.00 77.00 32.00 30.50 
45b 44.80 77.50 32.00 26.40 79 

45c 47.90 77.00 32.00 26.30 

AVERAGE 47.15 79.08 31.85 28.89 80 
*Low modulus attributed to misplacement of extensometer (Appendix B) 
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6.2 ASTM A615 TENSION TESTING 

Five rebar pieces were 28 inches or longer, as received. These rebar samples were tension tested 
as full rebar sections, in accordance with ASTM A615. An 8 inch gauge length with 2 inch 
gauge marks was provided between the load frame grips (Figure 6-3). An example of the rebar 
test specimen prepared for testing is provided in Figure 6-4. The results of the tension tests on 
the full section rebar are provided in Table 6-2. 

Figure 6-3. Rebar Tensile Test Grip 
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Figure 6-4. C-107 ASTM A615 Tension Test Specimens 

Table 6-2. C-107 Rebar ASTM A615 Tension Test Results 

Yield Tensile 
CTLSample Strength Strength Elongation 
ID (ksi) (ksi) (%) 
37-3 46.4 65.0 5.6 
37-4 49.5 76.0 19 
38 47.3 74.0 15 
39-3 46.4 73.5 18 

39-4 50.9 75.5 24 

AVERAGE 48.1 72.8 16.32 
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6.3 ASTM E23 CHARPY IMPACT TESTING 

Two pieces, 44-1 and 44-2, were selected for impact testing. The two pieces were cut and three 
Charpy V-Notch specimens were machined from each. Figure 6-5 shows the impact specimens 
for Rebar ID 44-2. Results from the impact testing are shown in Table 6-3. 

Figure 6-5. C-107 ASTM A615 Tension Test Specimens 

Table 6-3. C-107 Rebar ASTM A 370 Charpy Impact Test Results 

CTL Group Sample ID Subset Impact Energy (@ 70F) (ft-lbf) 

1 35 

44-1 2 30 

3 30 

1 27 

44-2 2 30 

3 27 
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7.0 QUALITY ASSURANCE 

CTL Group is an accredited testing laboratory, capable and qualified to perform the requested 

inspection, preparation, and physical testing of the C-107 rebar. CTL Group's ISO 17025 and 

AASHTO accreditations are located in Appendix G. All testing machines used were shown to 

have current calibration. All of the reports from CTL Group were reviewed by WRPS technical 

staff prior to acceptance, satisfying the requirement set forth in the contract. All physical testing 
was witnessed by WRPS engineer RS Rast. 
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8.0 DISCUSSION OF RESULTS 

The inspection of the concrete 'Plug' reveals that the placement of concrete and rebar generally 
matches the design drawings. The measured concrete cover typically matches the design 

drawings, providing protection for the rebar. There are two intermediate rebar that are not 

shown on tank drawings. The intermediate rebar are apparently extra bars placed at the apex of 
the dome of SST 241-C- l 07 and do not invalidate any of the design drawings for the tank 

structure. 

Removal of the rebar from the C-107 'Plug' required demolition of the plug itself. Non

explosive demolition of the 'Plug' was performed using expanding grout. The top rebar was 

removed, packaged, and shipped to CTL Group for inspection and testing. Prior to shipment, the 
rebar were surveyed for contamination and all exhibited less than a 0.5 mrem/hr dose rates in the 

field. Additional surveying for radioactive contamination was performed offsite at RSSI and 

showed that the C-107 rebar exhibited activity levels below the 3. 7x 10-6 µCi limit of detection. 

At CTL Group, the rebar was measured and inspected. The rebar was reported to be in good 

condition with no cracking or defects present. From the rebar sent, forty-eight were tension 
tested as standard size metallic specimens, five were subjected to full section rebar testing, 
fourteen were subjected to hardness testing, and two were subjected to impact testing. 

Incorporating A3 70 and A6 l 5 testing, the average yield strength of all the C-107 re bar is 4 7 .24-

ksi. This value is greater than the 40-ksi yield strength for the Grade 40 rebar specified in the 
original tank construction and therefore greater than the value used in the Analysis of Record. 

This is expected as the 40-ksi yield strength is a minimum value with nominal values typically 
higher. The impact and hardness test results are provided for information only. These properties 

are not used in the Analysis of Record. Figure 8-1 shows a comparison of the individual C-107 
rebar specimens, C-107 rebar average, and the specified Grade 40 rebar yield strength. Figure 8-
2 shows a comparison of the individual C-107 rebar specimens, C-107 rebar average, and the 
Grade 40 rebar tensile strength. 
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9.0 CONCLUSIONS 

The C-107 'Plug' was subjected to additional field inspection prior to the removal of the rebar. 
The results indicate that the dome of SST 241-C-107 was constructed as designed. Additional 

inspection of intermediate rebar revealed that the extra rebar was placed at the apex of the tank 
dome during construction. The additional rebar does not invalidate or contradict design 

drawings used for subsequent tank analyses. 

The visual inspection of the re bar was successfully performed at CTL Group. The findings from 

the initial inspection indicate that the rebar removed from the 'Plug' is in good condition, with 

no cracking or defects. 

The results of the tension testing are compared to the values used to define material properties in 

the SST Analysis of Record, as shown in Appendix A ofRPP-46442, Single-Shell Tank 
Structural Evaluation Criteria. The average yield strength of the C-107 rebar is greater than the 

Grade 40 rebar specified at the time of construction. 

The successful removal of the 'Plug' from SST 241-C-107 presented an opportunity to perform 

inspection, sampling, and testing of SST concrete and rebar. The testing of the concrete and 

rebar completes the implementation of the SSTIP Expert Panel recommendation SI-5, Test Dome 
Concrete anll Rebar 'Plugs'. Information from this report will also be used to implement Panel 
recommendation SI-6 which requires the development of an engineering mechanics document. In 

combination with concrete results documented in RPP-RPT-50934, this report represents 
completion of the TPA target, M-045-91D-T0l. The inspection and testing of concrete and rebar 

removed from the dome 'Plug' of SST 241-C-107 revealed that both are in good condition and 

the material strengths are greater than originally specified and greater than what is used in the 
SST Analysis of Record. 
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October 25, 2012 

Bryon Bradley 
Senior Procurement Specialist 
Washington River Protection Solutions, LLC 
P.O. Box 850 H6-04 
Richland, WA 99352 

Hanford C-107 Plug Rebar Testing Project 
CTLGroup Proposal No. 25PA12-069 

Dear Mr. Bradley: 

RPP-RPT-54564, Rev. 0 

CTLGroup is pleased to provide this proposal in response to Requisition# 250512. 

1.0 Objective: 
The objective of the Statement of Work (SOW} is to obtain inspection and testing of the 
steel rebar removed from the reinforced concrete dome of the Single-Shell Tank, 241-C-
107. The inspection and testing shall take place at the subcontractor's facility. This work 
will assist the Tank Operations Contractor (TOC} in determining the current condition 
and mechanical properties of Single-Shell Tank rebar. 

2.0 Background/Introduction: . ,, 
In December 2010, tank 241-C-107, located In 241-C Farm, was excavated to the apex 
of the reinforced concrete dome and a 55• diameter hole was cut and removed. This 
activity was performed in support of retrieval activities. The 55• diameter concrete 
section, hereafter referred to as the •plug•, is now being used in support of the Single
Shell Tank Integrity Project (SSTIP} to fulfill a recommendation from RPP-PLAN-45082, 
Implementation Plan for the Single-Shell Tank Integrity Project. The recommendation, 
Sl-5, states to confirm structural integrity by testing a reinforced concrete plug from the 
dome of a tank. Fourteen concrete cores have been removed from the 241-C-107 plug 
to date. The removal and testing of 241-C-107 concrete cores Is described in RPP
PLAN-48753, Forensics Plan for the Removed 241-C-107 Dome Concrete and Rebar. 
The 14 concrete cores removed from the 241-C-107 plug were sent to CTL Group in 
Skokie, IL. Multiple reports were developed detailing the results of visual Inspection, 
mechanics testing, and petrographic examination of the C-107 plug concrete. These 
reports were delivered to WRPS and combined with field inspection and testing 
observations and are documented in RPP-RPT-50714, Inspection and Test Reporl for 
the Removed 241-C-107 Dome Concrete. Testing of the rebar and developing and 
engineering report will satisfy completion of the M-045-91 D-T01 target milestone. 

3.0 Scope: 
The scope of work contained within this document is for inspection and mechanical 
testing for steel reinforcing bars (rebar) removed from the C-107 plug. Per the as-built 
tank drawings, the rebar is No.8 rebar and approximately 1-inch in diameter, varying In 
length. The rebar is understood to be Grade 40 (Fy = 40ksi} steel. 

Allltin, TX • Cbioago, Jl:. • Wuhimgt""- DC 
Colporato Office: ~400 Old Orchonl Rood, Skokie, JL60077•1030 P: 847-963,7,00 F: S47-96U$4J www.CTLGroup.coro 

• ClUlroup ii a rogilte,od d/b/a ofConttruction Technology Labontorioa, Inc. 
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The subcontractor shall generate a logbook to track progress of each rebar through the 
inspection and testing process. This logbook shall track time complete, date complete, 
and personnel who performed the action for each rebar. A sample logbook record for a 
single core is shown below in Table 1. 

Table 1. Example Rebar Tracking Logbook 

Rebar 
ASTMA616 ASTM A370 other 

Received Inspected Prepared Rebar Steel Tension ASTM · 
#1 

Tension Test Test 

Date 

Time 

Person 
(lnltlal) 

3.0.1 Rebar Inspection 

Upon receipt, CTL Group shall document the as-received condition of the rebar, 
including photographs. 

• Measure and record initial diameter and length of each rebar 
• Measure and record length and width of cracks or other defects noticeable 

to the naked eye 
• Photograph as-received rebar 
• Photograph cracks or other defects, as required 

The rebar shall be segregated based on the length. 

Additional examination of the condition of the rebar may be performed pending 
TOC technical staff approval. · 

3.0.2 Steel Mechanics Properties Testing of Standard Rebar 

Rebar of suitable length shall be tested in accordance with ASTM A615, for yield 
and tensile strength. It is anticipated that multiple pieces of rebar will be 30 
inches or more in length. These rebar specimen shall be tested in accordance 
with the ASTM A615 methodology. 

Prior to any mechanical testing a rebar specimen count per applicable ASTM 
testing methodology shall be shared with and approved by TOC technical staff. 

3.0.3 Steel Mechanics Properties Testing of Machined Rebar 

The remaining rebar that do not meet the length requirements for ASTM A615 
testing shall be cut to standard lengths which will the maximum number of test 
specimens for ASTM A370 testing for round metallic materials. The rebar 
specimens shall be machined to required dimensions to satisfy metallic material 
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testing for ASTM A370 tension testing. Specimens prepared in accordance with 
ASTM A370 shall be tension tested to determine the following : 

Elastic Modulus, Poisson's Ratio, Yield Strength, Tensile Strength 

This work will be outsourced to a properly accredited subcontractor. After ASTM 
A370 sizing requirements are met and metal specimens prepared, If there are 
any remaining small pieces of rebar (secondary) that are of suitable size for 
materials testing, WRPS shall be contacted to determine which tests shall be 
performed. Possible tests to be considered for secondary rebar are hardness 
and impact. Hardness and impact testing will be priced based on the size of the 
samples provided. 

Prior to any mechanical testing a rebar specimen count per applicable ASTM 
testing methodology shall be shared.with and approved by TOC technical staff. 

4.0 Material Handling 
Prior to shipment from the Hanford Site, the rebar will be examined for radiological 
and/or chemical contamination. Pending the results of radiological and chemical 
surveys, the removed rebar may need to be treated as a radiological controlled material 
as determined by DOE Order 5400.5, Chapter II 5. (c) (6). If this is the case, the 
subcontractor must be able to perform inspection and testing on rebar samples with less 
than 0.5 mRem/hr. Beta/Gamma dose rates. · 

Independent of how the rebar specimens are shipped off the Hanford Site, _they will be 
returned in the same package. The custody of the rebar specimens will be documented 
on _a Chain of Custody form. 

6.0 Dellverables: 
The deliverables to the TOC (buyer) are summarized in Table 3 below: 

Table 3. Table of Deliverables 

Deliverable Purpose Due Date 

Initial Inspection results TOC Information Upon inspection 
completion 

Proposed Testing Sequence TOC review and approval Before mechanical testing 
start 

Initial Testing Results TOC Information Upon testing completion 

Inspection and Testing TOC review and comment Three weeks after 
Results Report beginning testing 

sequence 

Final Report TOC review and comment Four weeks after 
beginning testing 
sequence 

.~p 
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In addition to the standard test methods described, to successfully execute the testing 
and evaluation program, the following work items are required: 

1. Development of a log book format. This will require involvement from our Quality 
Management staff. 

2. Oversight and interface will be required between laboratory departments and 
staff. 

3. Project specific procedures for handling radiologically contaminated specimens 
may require development. This will Involve: 

a. Development and documentation of an approach 
b. Design and fabrication of applicable flxturing (or outsourcing to facilities 

capable of handling contaminated specimens) 
c. Oversight of sample preparation and testing by the Radiation Safety 

Officer (RSO). 

It is anticipated this work will require fifty to sixty hours of wori< (including 
thirty for the Radiation Safety Officer). 

6.0 Acceptance Criteria: 
The Inspection and Testing Results Report shall include the requirements set forth In the 
SOW. All hardcopy and electronic deliverables provided under the SOW will be 
complete, accurate, legible and reproducible. Before delivery,. documents shall be 
inspected and reviewed by qualified personnel for quality, technical adequacy and 
appropriate content in accordance with the CTLGroup's Quality Assurance procedures. 
Approval by TOC technical staff will be considered acceptance of the deliverables. 

7.0 Configuration Management and Standards 

7.1 Configuration Management Requirements: 

There are no specific Configuration Management requirements applicable to the SOW. 

7.2 Appllcable Standards 

There are no applicable TOC engineering standards for this SOW. Applicable industry 
standards are: ASTM A615 and ASTM A370. . 

8.0 ESH&Q Requirements 

CTLGroup will perform this work scope within the quality assurance requirements set 
forth in the following paragraphs provided in the SOW: 

8.1 Quality Assurance Requirements: 
The Subcontractor shall perform wor1< that is subject to established standards 
and procedures. This is Quality Level 3 (QL-3) procurement. 

The Subcontractor shall have implemented a Quality Assurance Program that 
meets the following specific requirements: 
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• Subcontractor performing testing shall be accredited by the International 
Accreditation Service (IAS) for the ASTM standards applicable to this SOW to 
demonstrate compliance with ANS/IS0/IEC Standard 17025:2005, General 
criteria for the competence of testing and calibration laboratories. 
Subcontractor shall also be accredited by the American Association of State 
Highway and Transportation Officials (AASHTO) to demonstrate compliance 
with AASHTO R 18, Standard Practice for Establishing and Implementing a 
Quality Management System for Construction Materials Testing Laboratories 

• The Subcontractor shall have an implemented Quality Assurance Program. 
The program is required to be reviewed, evaluated, and approved by WRPS. 
The program shall be equivalent to the following requirements from the 
American Society of Mechanical Engineers, NQA-1-2004, Quality Assurance 
Requirements for Nuclear Facility Applications, including NQA-1a-2005 and 
NQA-1b-2007 Addenda, or later version 

NQA-1 Criteria Title 
All Specific 

Sections Sections 
Part I Req. 1 Oraanizatlon X 
Part I, Rea . 2 Qualitv Assurance Proarem 100 200 
Part I, Req. 5 Instructions Procedures, and Drawinas X 
Part I Req. 6 Document Control 100,200 
Part I Req . 11 Test Control 100.200 

Part I, Req: 12 Control of Measuring and Test 100,200 Equipment 

Part I, Req. 13 Handling, Storage, and Shipping 100, 200, 
301 

Part I, Rea. 16 Corrective Action X 

Part I, Req. 17 Quality Assurance Records 100, 200, 
800 

8.1.1 Supplier Quality Assurance Program: 
The Subcontractor's Quality Assurance Program shall be subject to 
review at all times, including prior to award. 

8.1.2 Supplier Quallty Assurance Program Changes • 
The Subcontractor shall, during the performance of this subcontract, 
submit proposed changes to their.approved quality assurance program to 
the WRPS Buyer for review and concurrence prior to implementation. 

8.1.3 Quallty Assurance Oversight 
Not Applicable 

8.1.4 Quality Assurance Requirements for Analytical Laboratory 
Services 
Not Applicable 

8.2 Price-Anderson Amendments Act Requirements: 

This 8.2 section and the General Provisions. article entitled Price-Anderson 
Amendments Act (PAAA) are both determined to be NIA 
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Hanford Site access is not authorized for work to be completed under this SOW. 

9.0 Verification/Hold Points: 

Rebar specimen count and ASTM test applicability shall be provided to TOC technical 
staff for review and approval, prior to specimen preparation. 

After specimen preparation, testing shall not commence until TOC technical staff are 
present for observation, unless directed to do so by TOC technical staff. 

Contract deliverables shall be reviewed by WRPS technical staff prior to acceptance. 

10.0 Reserved 

11.0 Work Location/Potential Access Requirements: 
Testing shall be performed at CTLGroup's Skokie, IL facility or at their designated 
partner location if the radiological surveys indicate levels above acceptable allowance on 
the CTLGroup campus. 

12.0 Training: 

The subcontractor's technicians shall be trained and experienced per the applicable 
ASTM standard listed in Section 3.0 of this SOW before performing testing. If applicable, 
the subcontractor's technicians shall be trained in handling procedures for radioactive 
materials according to the CTLGroup's procedures. No Hanford specific training is 
required for performance of this work. · 

13.0 Qualifications: 

CTLGroup is certified by the IAS and AASHTO for the ASTM standards applicable to the 
sow. 

14.0 Special Requirements: 

No additional requirements are identified for performance of this work. 

Hanford Site Access 

Testing shall be performed at the CTLGroup's facility. Hanford Site access is not 
required for completion of this work . 

. Use of Government Vehicles 

There is no anticipated need for any CTLGroup employees to use a Govemment
fumished vehicle in the performance of this statement of work. CTLGroup's employees, 
therefore, are specifically prohibited from driving any Government-furnished vehicles 
under the performance of this statement of work unless this statement of work is formally 

· ~p 
www.CfLOtoup.com 
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so modified by the parties and a copy of any applicable driver's license provided to the 
BTR. 

Government Property 

There is no anticipated need for any CTLGroup employees to use of government 
property in the performance of this statement of work. 

16.0 Reporting/Administration: 

CTLGroup formatted reports are acceptable for the contract deliverables. 

16.0 Workplace Substance Abuse Program Requirements: 

A Workplace Substance Abuse Program is not required for this SOW. 

17 .O Reserved 

18.0 Fee Schedule 

Table 4 describes the fees for the testing, assuming no special radiological controls or special 
handling are required. If It is determined that special radiological controls and specimen 
handling is required to test the rebar, pricing will be revised based on the approach described in 
Item 3 of Section 5 above. Pricing in this case will be on a Time & Materials basis. 

Table 4. Anticipated Time and Materials Work Requirements 

Item 

Development of Log Book 

Laboratory Coordination and 
oversight 

Preparation for Handling and 
Testing of Contaminated 
S ecimens 
Radiological Assessment 

Rebar Inspection 

ASTM A615 Testing 

ASTM A 370 Testing 

Estimated Budget 

-
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Closing 

CTLGroup will perform its services under this Agreement in conformance with the care and skill 
ordinarily exercised by reputable members of the procession practicing under similar conditions 
at the same time. NO OTHER WARRANTY OF ANY KIND, EXPRFESSED OR IMPLIED< IN 
FACT OR BY LAW, IS MADE OR INTENDED. 

We appreciate the opportunity to be of service to the Washington River Protection Solutions, 
LLC. Please call me If you have any questions at (847) 972-3204. 

Sincerely, 

J-v>A 2012.10.2513:28:18 
·.!05'00' 

James F. Lane, P.E. 
Director 
Structural and Transportation Laboratory 
JL.ane@ctlqrouo,com 
Phone: 847-972-3204 
Fax: 847-965-8997 

Attachment 

Name: __________ _ 

Title: ___________ _ 

Company: _________ _ 

Signed: __________ _ 

Ome: _______ __ _ 

·~ 
- .cn..Group.com 
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Dear Mr. Bradley: 

RPP-RPT-54564, Rev. 0 

CTLGroup is pleased to provide this report for testing performed in response to Requisition # 
250512. 

1.0 Objective: 
The objective of the Statement of Work (SOW) was to obtain inspection and testing of 
the steel rebar removed from the reinforced concrete dome of the Single-Shell Tank, 
241-C-107 at the Hanford facility in Richland, Washington. The inspection and testing 
took place at the CTLGroup's Skokie, Illinois facility and at Exova, Inc. This work will 
assist the Tank Operations Contractor (TOC) in determining the current condition and 
mechanical properties of the Single-Shell Tank rebar. 

2.0 Background/Introduction: 
In December 2010, tank 241 -C-107, located in 241-C Farm, was excavated to the apex 
of the reinforced concrete dome and a 55" diameter hole was cut and removed. This 
activity was performed in support of retrieval activities. The 55" diameter concrete 
section, hereafter referred to as the "plug", is now being used in support of the Single
Shell Tank Integrity Project (SSTIP) in fulfillment of a recommendation from RPP-PLAN-
45082, Implementation Plan for the Single-She// Tank Integrity Project. The 
recommendation, Sl-5, stated to confirm structural integrity by testing a reinforced 
concrete plug from the dome of a tank. Fourteen concrete cores have been removed 
from the 241-C-107 plug to date. The removal and testing of 241-C-107 concrete cores 
is described in RPP-PLAN-48753, Forensics Plan for the Removed 241-C-107 Dome 
Concrete and Rebar. The 14 concrete cores removed from the 241-C-107 plug were 
sent to CTLGroup in Skokie, IL. Multiple reports were developed detailing the results of 
visual inspection, mechanics testing, and petrographic examination of the C-107 plug 
concrete. These reports were delivered to WRPS and combined with field inspection and 
testing observations and are documented in RPP-RPT-50714, Inspection and Test 
Report for the Removed 241-C-107 Dome Concrete. Testing of the rebar and developing 
an engineering report will satisfy completion of the M-045-91 D-T01 target milestone. 

3.0 Material Handling 
Prior to shipment from the Hanford Site, the rebar was examined for radiological and/or 
chemical contamination. Pending the results of radiological and chemical surveys, the 
removed rebar was treated as a radiological-controlled material as determined by DOE 

1 Revised to correct rebar size in Section 4.0, a typographical error in Table I, formatting on selected charts in 
Appendix C, and provide an explanation for the low elastic modulus result for Sample 29-2c. 

Austin, TX • Chicago, IL • Washington, DC 
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Order 5400.5, Chapter II 5. (c) (6). CTLGroup, through RSSI in Morton Grove, Illinois, 
performed inspection and testing and determined the rebar samples had less than 
3.7x10~ µCi (below the detection limit of the instrument) of removable contamination. 
The results of the survey are presented in Appendix A. 

4.0 Procedures: 
The scope of work performed in accordance with the proposal document was for 
inspection and mechanical testing of steel reinforcing bars (rebar) removed from the C-
107 plug. Per the as-built tank drawings, the rebar was supposed to be No.6 rebar 
(approximately ¾-inch in diameter) of varying length. The rebar was understood to be 
Grade 40 (Fy = 40ksi) steel. The original Statement of Work indicated the rebar was No. 
8. The rebar lengths received were confirmed to be No. 6. · 

4.0.1 Rebar Inspection 

Upon receipt, CTLGroup documented the as-received condition of the rebar, 
including photographs. This log is presented in Appendix B. All references to 
individual samples follow the sample designations provided by WRPS. Multiple 
samples from the same group were arbitrarily labeled 1, 2, 3 and 4, depending 
on how many separate pieces of rebar were in than number designation. For 
example, Sample #37 contained four sections of rebar, thusly designated 37-1 , 
37-2, 37-3 and 37-4, arbitrarily. The following initial inspection tasks were 
performed ion each sample: 

• Measured and recorded initial diameter and length of each rebar 

• Measured and recorded length and width of cracks or other defects 
noticeable to the naked eye 

• Photographed as-received rebar 
• Photographed cracks or other defects, as required 

The rebar was then segregated based on the length. Rebar longer than 28 
inches was tested full size in accordance with ASTM A615-12. Rebar shorter 
than 28 inches was tested as a machined, reduced-section specimen in 
accordance with ASTM A370-12a. 

4.0.2 Mechanical Properties of Standard Rebar Samples 

Rebar samples at least 28 inches long were tested in accordance with ASTM 
A615-12, Standard Specification for Defonned and Plain Carbon-Steel Bars for 
Concrete Reinforcement, for yield and tensile strength . Five samples met this 
criterion and were tested in accordance with the ASTM A615 methodology. The 
five samples were identified as: 37-3, 37-4, 38, 39-3 and 39-4. The results of this 
testing is presented in Table I of Appendix B. 

~ 
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4.0.3 Mechanical Properties of Machined Rebar Specimens 

The remaining rebar that did not ~eet the length requirements for ASTM A615 
testing were cut to lengths which maximized the number of test specimens for 
ASTM A370-12a, Standard Test Methods and Definitions for Mechanical Testing 
of Steel Products. The rebar specimens were machined to meet the subsize 
requirements, per ASTM A370, for the largest size specimen machinable from 
the No. 6 rebar (¼-inch reduced section, with a 1-inch gauge length). 

Each sub-specimen was identified with a unique alpha sequence added to the 
end of the numerical description. For instance, Sample 37-1 was sub-divided into 
two sub-specimens, designated 37-1a and 37-1b. A complete list of specimen 
and sub-specimen designations (which totaled 48) is presented below: 

37-1(a)(b) 
39--1 
40(a)(b)(c)(d)(e) 
41-2 
41-4(a)(b)(c)(d)(e)(f) 
43-1(a)(b) 
43-3(a)(b)(c)(d)(e) 

37-2(a)(b)(c) 
39-2(a)(b)(c)(d)(e) 
41-1 
41-3(a)(b)(c)(d)(e) 
42(a)(b)(c)(d) 
43-2(a)(b)(c)(d)(e) 
45(a)(b)(c) 

Specimens prepared in accordance with ASTM A370-12a, were tested in tension 
to determine the following: Elastic Modulus, Yield Strength (0.2% Offset), Tensile 
Strength, and Percent Elongation. The stress-strain curves for each sub
specimen in presented in Appendix C. The Elastic Modulus was determined by 
calculating the slope of the elastic region of the curve. 

Several curves exhibited an unusual feature associated with the beginning of the 
plastic deformation region. These curves indicate that during testing, the samples 
experienced a slight unloading (and relaxation of strain). This phenomenon is 
most likely associated with a delayed response between the load frame and the 
extensometer under strain-rate controlled testing. As the yield point is 
approached, the machine has to speed up to maintain a constant strain rate. The 
response is not adequate to maintain load, and the observed unloading occurs. 
Not all samples were so affected. 

Additionally, the stress-strain plot for Sample 39-2c exhibited unusual behavior in 
the elastic regime, with a corresponding elastic modulus of 14.500 ksi. The cause 
of the low modulus value could not be determined for this sample. However, the 
yield strength, ultimate tensile strength and elongation results for this sample 
were consistent with companion samples, suggesting that the irregular result 
may have been related to the placement of the extensometer on the specimen. 

This work was outsourced to a properly accredited subcontractor _and surveilled 
by CTLGroup and WRPS personnel. Calibration records are presented in 
Appendix D. 

~ROUP 
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4.0.4 Mechanical Properties of Additional Rebar Material 

Closing 

After ASTM A370 tensile sample sizing requirements were met and the 
specimens prepared, a sample from each specimen tested was retained for 
hardness testing in accordance with ASTM E 18-11, Standard Test Methods for 
Rockwell Harriness Testing of Metallic Materials. A total of 14 specimens were 
tested. The results are presented in Appendix B. 

Additionally, Samples 44-1 and 44-2 were not tensile or hardness tested, but 
prepared for Charpy impact testing in accordance with ASTM A 370-12a. Two 
sets of three impact specimens were machined from the samples (one from each 
sample). The impacts were tested at 70°F, and the results are presented in 
Appendix B. Calibration records are presented in Appendix D. 

We appreciate the opportunity to be of service to the Washington River Protection Solutions, 
LLC. Please call me if you have any questions at (847) 972-3204. 

Sincerely, 

James F. Lane, P.E. 
Director 
Structural and Transportation Laboratory 
JLane@ctlgroup.com 
Phone: 847-972-3204 
Fax: 847-965-8997 
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RSSI 

Facility: CTL Group 
Address: 5400 Old Orchard Road 

Skokie, IL 60077 

Telephone: 847-972-3128 
FAX: 
E-Mail: 
License No.: 

RSSI CLIENT 
SAMPLE REFERENCE 
NUMBER 

P122541 37 
P122542 38 
P122543 39 
P122544 40 
P122545 41 
P122546 42 
P122547 43 

RADIO-
NUCLIDE 

Cs-137 
Cs-137 
Cs-137 
Cs-137 
Cs-137 
Cs-137 
Cs-137 

WIPE TEST ANALYSIS REPORT 

Person Submitting Samples: James Lane 
Date Samples Collected: 12/18/2012 
Send Results To: 

6312 W Oakton Street 
Morton Grove, IL 60053-2723 

847-965-1999 

ATTN: James Lane 

ACTIVITY SOURCE SAMPLE SOURCE SOURCE RESULTS* 
(mCi) CALIBRATION TYPE MODEL SERIAL (µCi) 

DATE NUMBER NUMBER 

Rebar <3. 7x 10-t> 
Rebar <3.7x10-6 

Rebar <3.7x1o·b 
Rebar <3.7x10-t> 
Rebar <3.7x10-6 
Rebar <3.7x10-t> 
Rebar <3.7x10-t> 

Analysis authorized by license No. IL-01429-01 . Analysis approved by the Canadian Nuclear Safety Commission, meeting the criteria and requirements of R-116. 
Analysis instrument: Nuclear-Chicago Spectro Shield 1152 al~ counter. Serial number 28458. Calibrated August 1, 2012. Measuring time= 5 minutes. Alpha 
background= 0.12 cpm. Beta/Gamma background= 3.86 cpm. 

Most regulatory agencies consider a source to be leaking if a leak test indicates the presence of more than 0.005 µCi (5 x 10-3 µCi) of removable contamination. 
Sources for which the results indicate the presence of 5 x 10"" µCi or more of removable activity should be investigated. 

• < followed by a number indicates the activity is below the limit of detection. 

A highlighted result exceeds regulatory limits and was reported by telephone to the person submitting the sample and/or ____ on ___ _ 

Analyzed by: Jeremy Kieser 
P122541-49.pdf 

Date: December 19, 2012 Page 1 of 1 
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RSS/ 

Facility: CTL Group 
Address: 5400 Old Orchard Road 

Skokie, IL 60077 

Telephone: 847-972-3128 
FAX: 
E-Mail: 
License No.: 

RSSI CLIENT 
SAMPLE REFERENCE 
NUMBER 

P122548 44 
P122549 45 

·RADIO-
NUCLIDE 

Cs-137 
Cs-137 

WIPE TEST ANALYSIS REPORT 

Person Submitting Samples: James Lane 
Date Samples Collected: 12/18/2012 
Send Results To: 

6312 W Oakton Street 
Morton Grove, IL 60053-2723 

847-965-1999 

ATTN: James Lane 

ACTIVITY SOURCE SAMPLE SOURCE SOURCE RESULTS* 
(mCi) CALIBRATION TYPE MODEL SERIAL (µCi) 

DATE NUMBER NUMBER 

Rebar <3.7x10-" 
Rebar <3.7x10-6 

Analysis authorized by license No. IL-01429-01 . Analysis approved by the Canadian Nuclear Safety Commission, meeting the criteria and requirements of R-116. 
Analysis instrument: Nuclear-Chicago Spectra Shield 1152 a/13 counter. Serial number 28458. Calibrated August 1, 2012. Measuring time= 5 minutes. Alpha 
background = 0.12 cpm. Beta/Gamma background = 3.86 cpm. 

Most regulatory agencies consider a source to be leaking if a leak test indicates the presence of more than 0.005 µCi (5 x 10-3 µCi) of removable contamination. 
Sources for which the results indicate the presence of 5 x 10"" µCi or more of removable activity should be investigated. 

* < followed by a number indicates the activity is below the limit of detection. 

A highlighted result exceeds regulatory limits and was reported by telephone to the person submitting the sample and/or ____ on ___ _ 

Analyzed by: Jeremy Kieser 
P122541-49.pdf 

Date: December 19, 2012 Page 2 of 1 
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REBAR INITIAL INSPECTION 

Performed by: JFL Date: 1/13113 

1. Measuring Device Type: 25' Tape Measure <1> 

2. Measuring Device Type: 6" Caliper 

Reviewed by: BS Date: 1/18113 

SIN: NIA 

SIN: 101030188 

Cal Date: NIA 

Cal Date: 1/18/12 

Sample ID Length (in.) 1 Diameter (in.) 2 Visual Examination/Observations 

37-1 11 0.6870 

37-2 16 0.6855 

37-3 31 0.6860 

37-4 32 0.6885 

38 28 0.6860 

39-1 6 0.6835 

39-2 22 0.6880 

39-3 33 0.6865 

39-4 31 0.6835 

40 26 0.6860 

41-1 4½ 0.6850 

41-2 4½ 0.6840 

41-3 26 0.6850 

42 27 0.6835 

43-1 11 0.6880 

43-2 24 0.6835 

43-3 22 0.6870 

44-1 16 0.6845 

44-2 14 0.6850 

4S 15 0.6850 

Note 1: Commercial Device 

Project No. 251289 Hanford C-107 Plug Rebar Testing Project 
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No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 

No Observable Cracks/Defects 
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Table I 
Mechanical Testing Data (ASTM A 370-12a) 

Sample ID Yield Strength Tensile Strength Elongation Mod. of Elast. Hardness 
(ksi) (ksi) (%) {ksi X 1000) (HRB) 

37-1a 50.5 83.5 28 34.0 
37-1b 51.5 84.0 30 32.5 83 

37-2a 47.7 78.5 33 28.5 
37-2b 44.6 78.5 33 30.3 78 
37-2c 46.8 78.0 33 27.5 
39-1 49.4 79.0 32 32.7 82 
39-2a 47.3 76.5 32 29.7 
39-2b 44.7 76.0 32 29.8 
39-2c 46.0 76.5 34 14.5* 79 
39-2d 47.7 76.5 33 25.1 
39-2e 47.2 76.0 32 28.6 
40a 45.2 76.0 31 27.3 
40b 43.9 77.0 33 28.8 
40c 43.5 77.0 33 35.8 79 
40d 42.1 77.5 31 27.7 
40e 43.7 78.0 31 27.1 
41-1 48.7 83.0 30 31.3 80 
41-2 47.8 79.5 30 25.7 81 
41-3a 48.3 76.5 30 29.6 
41-3b 45.6 77.0 32 32.3 
41-3c 47.9 77.0 32 26.6 82 
41-3d 48.6 77.0 31 28.3 
41-3e 48.0 77.0 33 28.1 
41-4a 49.4 80.0 33 30.3 
41-4b 48.5 79.5 33 27.3 
41-4c 45.1 79.0 33 28.0 

80 41-4d 49.6 80.0 34 28.7 
41-4e 46.5 80.5 33 32.3 
41-4f 47.0 79.5 33 28.0 
42a 51.0 80.5 33 28.1 
42b 47.8 80.5 29 29.1 

81 42c 46.4 78.5 32 30.0 
42d 44.6 78.0 33 33.2 

43-1a 44.0 76.0 31 28.5 
78 43-1b 46.7 77.0 32 31.2 

43-2a 45.7 80.0 32 29.9 
43-2b 48.7 80.0 32 28.8 
43-2c 47.7 80.5 32 31.6 80 
43-2d 47.2 80.5 32 29.1 
43-2e 45.9 79.5 32 25.1 
43-3a 49.0 84.5 30 27.6 
43-3b 48.9 84.0 32 26.2 
43-3c 48.9 84.0 32 26.9 83 
43-3d 47.7 83.5 31 31.6 
43-3e 51.5 83.5 30 30.3 
45a 46.0 77.0 32 30.5 
45b 44.8 77.5 32 26.4 79 
45c 47.9 77.0 32 26.3 
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Table II 
Mechanical Testin1 Data (ASTM A615-12) 

Sample ID Yield Strength Tensile Strength Elongation 
(ksi) (ksi) (%) 

37-3 46.4 65.0 5.6 
37-4 49.5 76.0 19 
38 47.3 74.0 15 

39-3 46.4 73.5 18 
39-4 50.9 75.5 24 

Table Ill 
Charpy lm1:>act Testing Data (ASTM A 370-12a) 

Sample ID Impact Energy (@70°F) 
(ft-lbt) 

44-1 35, 30,30 
44-2 27, 30,27 

B-12 
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37 

Figure 1: Photograph of Sample 37 wrapped and unwrapped 
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Figure 2: Photograph of Sample 38 wrapped and unwrapped 
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Figure 3: Photograph of Sample 39 wrapped and unwrapped 
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40 

Figure 4: Photograph of Sample 40 wrapped and unwrapped 
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Figure 5: Photograph of Sample 41 unwrapped 
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Figure 6: Photograph of Sample 42 wrapped and unwrapped 
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Figure 7: Photograph of Sample 43 wrapped and unwrapped 
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4-4 

4-Lf-

Figure 8: Photograph of Sample 44 wrapped and unwrapped 
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Lf-5 

Figure 9: Photograph of Sample 45 wrapped and unwrapped 
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€trtfffcntt t!Jf ttnlfbrntfon 
Equipment Calibration was performed at the address below for 

CTLGROUP 
5400 OLD ORCHARD ROAD 

SKOKIE, IL 60077-1030 

Date of Calibration 

Wednesday, October 03, 2012 
Calibration Performed By 

Cal~Rite Corporation, Naperville, IL 

Machine Profile Customer#: 

Manufacturer: BALDWIN Capacity: 400000 

Serial#: 150054 

Nut Calibntioo: 03-0ct-2013 

Model: BTE Temp/Humidity: 70.0 F/46.0% 

Force Calibration Result Language: Lbs Accuracy 1.0o/'o 

Haage Verified Raqe Force U • certaillty •,4 Mllim•m Error % 

400000.000 40000.000 - 400000.000 0.30 0.18 

160000.000 16000.000 - 160000.000 0.30 o.ss 
16000.000 1600.000 - 16000.000 0.30 0.39 

CAL-IUTECORPORATIONHilCALIIIRATED1111:TE8"11NGEQl)IPMVITDF.SCRIBEDAIIOVEINACCORDANCEWITJl1111:UTIST 
SPECIFICATK>N!i (lt-CPlt-21, ISOIIEC 1'1115 AND ISO INll-1 AND ~49"U~ ALL VERIFICATION DEVICES CALIIIIIATED IN ACCORDANCE 

wrrB ABTM-r:74 PRACTICES AND ARE TRACEABLE TO NIBT. TIIIS CERTinCAn REUTESONL\' T01111: rrDl8 CALIIIRATED. 

1111: UNCERTAJNT\' OP1111: CALIIIRATION l'ROCESS WAll UllMATED AT 1111: '9% COlfflDltNCE LEVEL (IC"'l~ 

1111: EQUIPMENT LI!II'Dl ABOVE HilMET ALLAWLICABLE CU.USES OF1111: GOVDlNING sPECIFICATION UNLESS NOTED ll!WW. 

D I 0.1 Lower Limit below 200X Resolution 
D 10.3 Less than S readings taken below 10% FS 

Certificate # 866.01 
Calibration 

!Service Order #: 12780- 3 

D I O.S Does not retmn to zero in 30 seconds 
D 18.3 Does not meet +/- I % accuracy requirement. 

Spedficatio,r: ASTM E 4-10 

Ca/Jbrtltion Procedwe: CRlOO Rev 14 

~ 11/912012 

SERVICE ENGINEER DATE 

As allllllull protection to the purchaser, the public, and ounelws, all Cal-Rite calibration roports an, submitted as the 
confidential property of the purchaser, and any llllhorizalion for publiCllion of statements, cooclusions, or ""1rlclions mun 

or regarding our repol'II is reserved ps,ding our prior writtm approval 

STDM 01-12 Page 1 of2 Customer PO #: SO I S88. 
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F630355 1544 WWW CAL RITE COM Certificate# 866.01 
Calibration 

REPORT OF CALIBRATION 
CTLGROUP 
5400 OLD ORCHARD ROAD 
SKOKIE, IL 60077-1030 

Manufacture: BALDWIN 
Model: BTE 
Indicator: DIAL 

Ruae: 400000 u. Reoolalion: 125.00000 

1 ~ ~q :.ii .. r . ·- ~ ,. __ , ~·1 ~ U, 

0,00 0.00 0.000 0,000 0.000 

10,00 40,000.00 40,038.583 0.000 40,002.573 

25.00 100,000.00 100,176.488 0,000 100,066.524 

50.00 200,000.00 199,888.657 0,000 199,838.669 

75,00 300,000.00 299,819.523 0,000 299,799.526 

100.00 400,000.00 400,469,114 0,000 400,419.117 

Zero lulllra: o.oo % 0.00 % 0.00 % 

...... , 160000U. -do•: 50,-

Capacity: 400000 
Serial#: 150054 

Shunt#: N/A 

A-,,+/.: 1.8% 

', • 
0.000 0,000 0.000 

0.090 38,583 0.096 

0.110 176.488 0.176 

0,025 -161.331 --0.081 

0,007 -200.474 -0.067 

0.012 469.114 0.117 

A.....,. +I•: 1.0 % 

Calibration Date: 
Next Calibration: 
Customer#: 
Temp/Humidity: 

03-0ct-2012 
03-0ct-2013 

70.0 F/46.0% 

Test Direction: COMPRESSION 
External Cell: NIA 
Temp Variance: 1.1 

Lillarity Profile (PCRalt Full Scale) 

~ 7 i§il ___ ... __________ --•---------
~-»,f • JI 
'., .oc,,., 

--~ ___ IJ!IO ___ ~ _--1!!!!__ _ 71., ___ 1 

J ,..,.. - .. ,., . ----. - llf' . . •. --- ., 
~ 

. .. 
1( 

Linearity Profile (Percmt Full Scale) 
C 

0.00 0.00 0,000 0,000 0.000 0.000 0.000 0.000 

10.00 16,000.00 16,088.587 0,000 16,080.585 0.050 88,587 0.554 

25.00 40,000.00 40,098.599 0,000 40,026.580 0.180 98.599 0,246 

50.00 80,000.00 80,053.164 0,000 80,069.158 -0.020 69.158 0,086 

75,00 120,000.00 119,660.364 0,000 119,860.303 --0.167 -339,636 --0.283 

100,00 160,000.00 159,798.797 0,000 159,823.791 --0.016 -201.203 --0,126 

i;r-~ -! ~= ------... •------ I 1.,_," ! 
';-1,00'I- 1- - 1' 

- - ·- I!!!'- ~ ----~ 
0.08% 0.00% 0.08% Zen ..... , 

16000 Lin -111ioa: 5.00000 A-,,+/.: I.Al% 
Llaarity Profile (Percent Full Scale) 

; ~ 
,,. 

' •·· .·.; .. ~ 
0,00 0.00 0.000 0.000 

10.00 1,600.00 1,606.ITI 0.000 

25.00 4,000,00 4,001.863 0.000 

50,00 8,000.00 7,980.023 0.000 

75.00 12,000.00 11,974.299 0.000 

100.00 16,000.00 15,985.555 0,000 

o.oo e;. 0.00 % 

' : 'l· ' i", ,~ 
0.00 0.00 0,000 0.000 

10.00 0.00 0.000 0.000 

25.00 0.00 0.000 0.000 

50,00 0.00 0.000 0000 

n .oo 0.00 0.000 0.000 

100.00 0.00 0.000 0.000 

0.00 •.t. 0.00% 

Calibratiag Apparatus Uaed 

Maallfadllre SerWN•aller 
STRAINSENSE 101208 

STRAINSENSE 030210 

STRAINSENSE 940215B 

Specification: ASTM E 4-10 

Calibrlllion Procedllre;CRlOO Rev 14 

!Service Order #: 12780-3 

-
0.000 

1,604.ITI 

3,999.864 

7,992.027 

11,994,305 

15,995.558 

0.00 'Yo 

0.00000 
.. 

0,000 

0,000 

0,000 

0,000 

0,000 

0.000 

. 

600000 

60000 

6000 

0.000 0.000 

0.125 6.lTI 

0.050 1.863 

-0.150 -19.9TI 

--0.167 -25,701 

--0.063 -14.445 

Aaancy +I-: IA % 

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-A 
46844 

5153.4 

575.99 

0.000 lo: 
0.386 1• 
0.047 E: 

--0.250 
I" 

--0,21 4 r.-
-0,090 ( 
'lt::::=·------·----.. -

.,. ___ 1ft --- -

U.arity Profile (Percent FuD Scale) 

0.000 

0.000 

0,000 

0.000 

0.000 

0,000 

~E,-- ---- i 

jo.~ - • • • • • 
1

1 
f..2K 
~ ' J 
l
l,_ 

°" __ .ta Zl'lt _ liOll, 7ft __ 1 

CalllN'lltlN Date c ••• ....... 
4/4/2011 4/4/2013 

4/4/2011 4/4/2013 

4/4/2011 4/4/2013 

0 REPAIRED: 0 ADJUSTED: CONDffiON: Fair 

0 A-1 Verified Outside Testing Machine O 7.3 Interchangeability Established 

GIL GUTIERREZ J Jl')/2012 

SERVICE ENGINEER DATE 

As a mutual protection ID the purchaser, Iha public, and ourselves, all Cal-Rite calibration reports are submitted as the confidential property or the purchaser, and 
any authorization for publication or statements, conclusions, or extractions from or regarding our reports is reserved pending our prior writtsn approval. 

STDM0l-12 Page2 of2 Software Version: NIA 
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Certificate of Calibration 
2032001247 

METRO LOGY 

On Site Calibration 

CTLGroup 

5400 Old Orchard Road 
Skokie, IL 60077 

Instrument Id: 10130188 

Noun: Caliper, 4"/0.0005" Digital 

Mfr: Mitutoyo 

Accuracy: ±0.001" 

Page I of2 

Customer Information 

Instrument Identification 
Location: 

PO#: 50620B 

Reference #: 1333515dd 

Account #: 09879 

so#: 33515 

Model: 500-195-20 

Serial #: 10130188 

Certification Information 
Reason For Service: Calibration with Data 

Type Of Calibration: Accredited 17025 with Uncertainties 

As Found Condition: In Tolerance 

Technician: Oscar Trinidad, Jr 

Cal Date: 17 JAN 13 

As Left Condition: Left As Found 

Procedure: JH003340049 : Calipers 

Cal Due: 17 JAN 14 
Temperature: 22.0°C 

Humidity: 42.0 % 

Technician Remarks: Uncertainty of measurements can be found in the As Left column. Dent on the outside jaws. 

✓In Tolerance JC Out ofTolerance Calibration Data 

Range Nominal As Found As Left Min 

Outside Diameter 

0 - 4 Inches 0.5000 0.4990 ✓ 0.000336" 0.4990 

1.0000 0.9990 ✓ 0.000336" 0.9990 

2.0000 1.9990 ✓ 0.000336" 1.9990 

No sampling plan or other procedrue was used/or this calibration. Measurements and information on this certificate are 11alid at 
time of calibration only and aey number of factors may cause calibration to drift out of tolerance prior to calibration due date. 

Max 

0.5010 

1.0010 

2.0010 

This instrument has been calibrated using standartb with accvracies traceable to the National InstitUle o/Standartb and Technology, deri11ed 
from natural physical constants, from ratio measruements, or compared to consensus standartb. 

The expanded uncertainty of the measurement process has not exceeded 25% of the tolerance allowed/or the indillidllai characteristics 
measured, unless otherwise stated The uncertainties are based on a 95% confidence level, K=2. 

J.H Metrology Co., Inc's Calibration Control System complies with applicable requirements of ANSI Z540-l-1994, ISO 9001, and ISOIIEC 
17025-2005. 

The results contained herein relate only to the item calibrated. This certificate shall not be reproduced except in full, withoUl the written 
approval of J.H Metrology Co., Inc. 

~...£... 
Printed: 1/25/2013 15: 13:33 Date: Jan 23, 2013 

JH Metrology Co, Inc. • 1801 Hicks Road, Unit E • Rolling Meadows, Illinois 60008 • Phone: (847) 991-0290 • Fax: (847) 991-0348 
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METROLOGY 

✓In Tolerance JC Out ofTolerance 

Certificate of Calibration 
2032001247 

Page 2 of2 

Calibration Data 

Range Nominal As Found As Left Min Max 

Outside Diameter 

4.0000 3.9990 ✓ 0.000336" 3.9990 4.0010 

Inside Diameter 

0 - 4 Inches 0.5000 0.4995 ✓ 0.000336" 0.4990 0.5010 

1.0000 0.9995 ✓ 0.000336" 0.9990 1.0010 

2.0000 1.9995 ✓ 0.000336" 1.9990 2.0010 

4.0000 3.9995 ✓ 0.000336" 3.9990 4.0010 

Depth Rod Check 0.0000 

Step Measurement 0.5000 

NIST Traceable # Instrument ID# 

0.0000 ✓ 0.000336" 

0.49990 ✓ 0.000336" 

End of Datasheet 

Calibration Standards 
Description 

-- -
- -

Calibration Date Date Due 

1000164402 01171 Gage Block Set, 81 Piece, Grade 0 516-902-26 12 SEP 2012 30 SEP 2013 

No sampling plan or other procedure was used for this calibration. Measurements and information on this certificate are valid at 
time of calibration only and any nvmber of facton may cause calibration to drift ow of tolerance prior to calibration due date. 

This i,utnonent has been calibrated using standards with acC11Tacies traceable to the National J,utitute of Standards and Technology, derived 
from nalllral physical constants, from ratio measurements, or compared to consensus standards. 

The expanded 1111certainty of the measurement process has not exceeded 25% of the tolerance allowed/or the individual characteristics 
measured, 1111/ess otherwise stated. The 1111eertainties are based on a 95% confidence Jew/, K =2. 

J.H. Metrology Co., Inc's Calibration Control System complies with applicable requirements of ANSI Z540-I-/994, ISO 9001, and ISOIIEC 
17025-2005. 

The results contained herein relate only to the item calibrated. This cenijicale sltall not be reproduced except in fall, witlrord the written 
approval of J.H. Metrology Co., Inc. 

~~. 
Printed: 1/25/2013 15:13:33 Date: Jan 23, 2013 

1H Metrology Co, Inc. • 1801 Hicks Road, UnitE • Rolling Meadows, Illinois 60008 • Phone: (847) 991-0290 • Fax: (847) 991-0348 
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Certificate of Calibration 
2032001254 

METROLOGY 

On Site Calibration 

CTLGroup 
5400 Old Orchard Road 
Skokie, IL 60077 

Instrument Id: 0045261 

Noun: Caliper, 12"/0.0005" Digital 

Mfr: Mitutoyo 

Accuracy: :t0.0015" 

. Page I of2 

Customer Information 

Instrument Identification 
Location: 

PO#: 50620B 

Reference#: 1333515dd 

Account #: 09879 

so#: 33515 

Model: 500-193 

Serial#: 0045261 

Certification Information 
Reason For Service: Calibration with Data 

Type Of Calibration: Accredited 17025 with Uncertainties 

As Found Condition: In Tolerance 

Technician: Oscar Trinidad, Jr 

Cal Date: 17 JAN 13 
Cal Due: 17 JAN 14 

As Left Condition: Left As Found 

Procedure: JH003340049 : Calipers 

Temperature: 22.0°C 

Humidity: 42.0 % 

Technician Remarks: Uncertainty of measurements can be found in the As Left column. 

✓In Tolerance JC Out of Tolerance Calibration Data 

Range Nominal As Found As Left Min Max 

Outside Diameter 

0-12 Inches 0.500 0.5000 ✓ 0.000651" 0.498 

1.000 1.0000 ✓ 0.000651" 0.998 

2.000 2.0000 ✓ 0.000651" 1.998 

No sampling plan or other procedun: was ,uedfor this calibralion. Measurements and information on this certificate are valid at 
time of calibralion only and any nwnber offacton may cause calibrution to drift ouJ of tolerance prior to calibration due date. 

0.502 

1.002 

2.002 

This instrument has been calibrated using standards with accuracies traceable to the National InstituJe of Standards and Technology, derived 
from natural physical constants, from ralio measurements, or compared to consensus standards. 

The expanded uncertainty of the measurement process has not uceeded 25% of the tolerance allowed/or the indillidual characteristics 
measun:d, unless otherwise stated. The uncertainties are based on a 95% confidence le11t1l, K=l. 

J.H Metrology Co., Inc's Calibration Control System complies with applicable requirements of ANSI Z540-I-I994, ISO 9001, and ISOHEC 
17025-2005, 

The results contained herein relate only to the item calibrated This certificate shall not be reproduced ucept in full, withouJ the written 
approwil of J.H Metrology Co .• Inc. 

4/w!ff/»Mii.A pprov ~ Vh:e President 

Printed: 1/25/2013 16:22:27 Date: Jan 25, 2013 

JH Metrology Co, Inc. • 1801 Hicks Road, Unit E • Rolling Meadows, Illinois 60008 • Phone: (847) 991-0290 • Fax: (847) 991-0348 
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METROLOGY 

✓In Tolerance X Out ofTolerance 

Range Nominal 

4.000 

6.000 

8.000 

10.000 

12.000 

0-12 Inches 0.500 

1.000 

2.000 

4.000 

6.000 

8.000 

10.000 

12.000 

Depth Rod Check 0.000 

0.5" Step 0.500 

NIST Traceable # Instrument ID# 

1000160938 00924 

1000164402 01171 

Certificate of Calibration 
2032001254 

Page 2 of2 

Calibration Data 

As Found As Left 

Outside Diameter 

4.0000 ✓ 0.000651" 

6.0000 ✓ 0.000651" 

8.0000 ✓ 0.000651" 

10.0000 ✓ 0.000651" 

12.0000 ✓ 0.000651" 

Inside Diameter 

0.5000 ✓ 0.000651" 

1.0000 ✓ 0.000651 " 

2.0000 ✓ 0.000651" 

4.0000 ✓ 0.000651" 

6.0000 ✓ 0.000651" 

8.0000 ✓ 0.000651" 

10.0000 ✓ 0.000651" 

12.0000 ✓ 0.000651 " 

0.0000 ✓ 0.000651" 

0.5000 ✓ 0.000651" 

End of Datasheet 

Calibration Standards 
Description Model 

Gage Block Set, 81 Piece, Grade 2 516-902 

Gage Block Set, 81 Piece, Grade 0 516-902-26 

Min 

3.998 

5.998 

7.998 

9.998 

11.998 

0.498 

0.998 

1.998 

3.998 

5.998 

7.998 

9.998 

11.998 

-
-

Calibration Date 

09 MAY 2012 

12 SEP 2012 

No sampling plan or other procedure was used/or this calibration. Measurements and information on this certificate are valid at 
time of calibration only and any number of factors may cause calibration to drift ouJ of tolerance prior to calibration due date. 

Max 

4.002 

6.002 

8.002 

10.002 

12.002 

0.502 

1.002 

2.002 

4.002 

6.002 

8.002 

10.002 

12.002 

-
-

Date Due 

31 MAY2013 

30 SEP 2013 

This instnanent has been calibrated using standards with accuracies traceable to the National InstituJe of Standards and Technology, derived 
from nalllral physical constants, from ratio measurements, or compared to consensus standards. 

The expa,u;kd 1111certainty of the measurement process has not exceeded 25% of the tolerance allowed/or the individual characteristics 
measured, 1111less otherwise stated The 1111certainties are based on a 95% confidence level, K=2. 

J.H. Metrology Co., Inc's Calibration Control System complies with applicable requirements of ANSI ZS40-J-I994, ISO 9001, and ISOllEC 
17025-2005. 

The results contained herein relate only to the item calibrated. This certificate shall not be reproduced except in full, withouJ the written 
approval of J.H. Metrology Co., Inc. 

~~ 
Printed: 1/25/2013 16:22:27 Date: Jan 25, 2013 

JH Metrology Co, Inc. • 1801 Hicks Road, Unit E • Rolling Meadows, Illinois 60008 • Phone: (847) 991-0290 • Fax: (847) 991-0348 
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November 15, 2012 

Joe Hansen 
Exova 
194 Internationale Boulevard 
Glendale Hts, IL 60139 

Dear Mr. Hansen: 

RPP-RPT-54564, Revdb£1.5 

UNITED STATES DEPARTMENT OF COMMERCE 
National Institute af Standards and Technology 
325 Broadway 
Boulder. CO 80305-3337 

Rr-·v1r-• •vr ·u· -.:: CV t:. t:>,, 

Chrupy verification specimens tested on the 357.9 J (264.0 ft-lbf) capacity Tinus Olsen Machine, 
Serial No. 135327, have been received for evaluation along with the completed questionnaire. 
We have analyzed the results (see attached table) and find that the average values fall within the 
acceptable ranges at the energy levels tested. The following paragraphs descnbe further analysis 
of the questionnaire, the test results, and the fractured specimens. 

This machine has tested the lowest and highest impact verification specimens commercially 
available (ASTM E23 section A2.4.4) and satisfies the indirect verification requirements of the 
current ASTM Standard E 23 from 8.5 J (6.3 ft-lbf) to 80% of the maximum capacity of the 
machine. 

Enclosed is a Charpy Verification Sticker to attach to your machine. 

If the machine is moved or undergoes any major repairs or adjustments, this verification 
becomes invalid and the machine must be rechecked (see ASTM E23 ). If a specimen stops the 
pendulum during a test, the machine should be checked to assure that the pendulum is straight, 
the anvils and striker have not been damaged, and that all bolts are still tight. 

If you have any questions concerning the verification of your machine, you may contact me by 
phone at (303) 497-3351, by fax at (303) 497-5939, or by email at charpy@boulder.nist.gov. 

Sincerely, 

~a 
Materials Reliability Division 

3 Enclosures 

NlSI 

B-78 



SERIES 
NUMBER 

Low 
LL-128 

High 
HH-131 

Super High 
N/A 

National Institute of Stan~ards and Technology 
Materials Reliability Division 

325 Broadway 
Boulder, CO 80305-3328 

Facility: Exova, 194 lntemationale Boulevard 
Glendale Hts, IL 60139 

Machine Manufacturer: Tinus Olsen Serial Number: 135327 

Test Date: 11/7/2012 

CLIENT VALUES AVERAGE {J) 
UNITS VARIANCE 

1 2 3 4 5 CLIENT NIST 

15.9 16.3 17.0 17.0 17.0 J 16.6 16.3 0.3J 

94.9 89.5 94.2 93.6 88.8 J 92.2 91.5 0.8% 

Allowable Variance is 1.4 J or 5%, whichever is greater (ASTM Standard E 23) 

NIA= Not Commercially Available 

STATUS 

Pass 

Pass 

NIA 

/ 

,/ 



0:, 
I 

00 
0 

Additional Information 

The information contained in Table 2 can be used to compute the uncertainty for a new material tested in your laboratory using a 
procedure outlined in NIST SP 960-18 [1]. 
http://www.nist.gov/mseVmaterials_reliability/structural_materials/charpy-verification-program.cfm. 

T bl 2 S a e . fi SRM ummar stat1st1cs or . I d t "fi r t t It matena s an cus omers ven 1ca 10n es resu . 

Client Statistics NIST SRM Statistics 

Client Standard Number ¾ 
Degrees Certified Combined 

Degrees 
Expanded Series Number y . Of Reference Of Deviation of Tests ·.~ Average Freedom Value 

Uncertainty Freedom Uncertainty 
V (J) Sv (J) nv (J) dfv R(J) 

u(R) (J) 
dfi1 

U(J) 

LL-128 16.6 0.48 5 0.22 4 16.3 0.08 112 0.159 

HH-131 92.2 2.84 5 1.27 4 91.5 0.178 138 · 0.351 

The fifth column, labeled Sv / ,[,;;;, is the uncertainty of the verification test mean, V , ifthere are no additional sources of systematic 

error that need to be included. It is the customer's responsibility to determine the final uncertainty of V. 

The expanded uncertainty of the NIST reference value (U), corresponding to a 95 % uncertainty interval, is based on a coverage factor 
from the Student's t distribution with dfn degrees of freedom. The expanded uncertainties include sources of error in the 
measurement and testing process at NIST, and are not the expanded uncertainties of the individual verification specimens or the 
uncertainties of tests performed in your laboratory. 

References 

[l] Splett, J. D., McCowan, C. N., Iyer, H.K., Wang, C.-M., "NIST Recommended Practice Guide: Computing Uncertainty for 
Charpy Impact Machine Test Results," NIST Special Publication 960-18, September, 2007. 



RPP-RPT-54564, Rev-. 0 

I -I 
I I ---w----------------------------------------,---! Nlsr Charpy Vertftcation Sticker i 
: Thie machine 1111811 lhe r1Chal vartftclllion : 
· l'IICJlllenNlnll of Ill cunant ASTM Sid E 23 : 

Machine Serial Number: 135327 : 

Veriflcallon Dale: · 

Range of Vel1flcallon: 

I 

November 7, 2012 : 
I 

From 8.5 J (5.3 tf-lbf) lo 80% of l 
the msclllne capacity ! 

. Spture: J?r 5:4, i 
l RaymondS.ntoyo,Cba',r,.._c.dlnllDr : 

---¼---------'i~~!!~-~t•-~--------1---
1 ,, 
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QUALITY CALIBRATION SERVICE, INC • . QCertificate of QCalibration • 10205 West Greenfield Avenue • West Allis, WI 53214 
414-256-8900 • FAX: 414-256-891 1 • Toll Free: 800-285-0035 
e-mail: QCS@QualityCalibration.com • www.QualityCalibration.com 

ISOREC 17025:2005 ACCREDITED & ISO 9001 :2008 
REGISTERED CALIBRATION LABORATORY 

No.412..D1 

"Calibration" 

Type of Gage/s_ DIGITAL CALIPER 

Identification ~-~(ii 

Date 09-21- 2012 

Nominal Before 
OD Jaws - Front 

1. 0000 0.9995 

OD Jaws - Back 
1. 0000 1. 0000 

ID Jaws 
1. 0000 1. 0000 

DeEth Rod 
1.0000 1.0000 

SteE Height 
1.0000 1. 0000 

Manufacturer ~MI=TUT==~OY~O=--------

Model Number ~5~7~3~-=2=2~1_-~10~----

v~ Recalibratlon Date 03 - 21 - 2013 

/ 
OD Jaws Full Range 

0.0000 0.0000 
1.0000 1.0000 
2.0000 2.0000 
3.0000 3.0000 
4.0000 4.0000 
5.0000 5.0000 
6.0000 6.0000 

For ExoVA 

194 INTERNATIONAL BOULEVARD 

GLENDALE HEIGHTS, IL 60139 

PO 050520 ·--------------

* see reverse side for 
RemmJ_~~onal comments. 

Gages listed were checked against masters traceable to the National Institute of Standards & Technology at a measuring temperature of 68°F (20°C) 45% Relative Humidity (max.). 
This calibration was performed In accordance with requirements of: ISO/IEC 17025, ANSI/NCSL 2540, 1S010012-1, 10CFR50, MIL+45208A, MIL-STD-45662A, MIL-Q-9858A, 
MIL-STD-12.0, ANSI/ASME B89.1.13, ANSI/ASME B89.1.6, Fed. Std. H28, ANSI/ASME B1.2, B1.20.5, BS 21, ISO 7 , ISO 228-1 for Screw Threads on 

instrument# :-?!t;:!~ Calibrated Prior To Use Per QCS M1 

Inspected by ~ ... bJ#ch.,k:lan N.I.S.T. Test Number 821/279484 - 10 Date 02 -29-2012 

Subscribedandswomtobeforemethis 21st dayof Se,ptember Yr. 2012 ~ 1,,/~ 
NotaryPub!ic' 



QUALITY CALIBRATION SERVICE, INC..', ~ertificate of ~alibration I! 10205 West Greenfield Avenue• West Allis, WI 53214 
414-256-8900 • FAX: 41 4-256-891 1 • Toll Free: 800-285-0035 
e-mail, QCS@Quality(alibratioo.com • www.Qualil',Calibratioo.com 

ISOREC 17025:2005 ACCREDll'ED & ISO 9001:2008 
REGISTERED CALIBRATION LABORATORY 

No. C.01 

"Calil>ration" 

Type of Gage/s DIGITAL CALIPER 

ldentification_ .... 2 .... -_i_2_6 ______ _ 

Date ______ o_9_-2_1_-_2_0_1_2 _____ _ 

Nominal Before 
OD Jaws - Front 

1. 0000 0.9995 

OD Jaws - Back 
1. 0000 1.0000 

ID Jaws 
1.0000 1.0005 

Depth Rod 
1. 0000 1.0000 

Step Height 
1. 0000 1.0000 

Manufacturer ~M~I~TUT0=-==-=¥~0 ______ _ 

Model Number ~5~0~0~-~1~9~6 _______ _ 

Recalibration Date 03 -
21

-
2013 

OD Jaws Full Range 
0.0000 _.., 

1.0000 
2.0000 
3 . 0000 
4.0000 
5 . 0000 
6 .0000 ✓ 

0.0000 
1.0000 
2.0000 
3.0000 
4 . 0000 
5.0000 
5.9995 

For. ExovA 

194 ~ATI0NAL BOULEVARD 

GLENDALE ¥EIGHTS, IL 60139 

P 050520 _Q _____________ _ 

• See reverse side for 
Remt~!onal comments. 

Gages listed were checked against masters traceable to the National Institute of Standards & Technology at a measuring temperature of 68°F (20"C) 45% Relative Humidity (max.). 
This calibration was performed in accordance with requirements of: ISO/IEC 17025, ANSI/NCSL Z540, IS010012-1, 10CFR50, MIL-I-45208A, MIL-STD-45662A, MIL-Q-9858A, 
MIL-STD-120, ANSI/ASME B89.1.13, ANSI/ASME 889.1.6, Fed. Std. H28, ANSI/ASME 81.2, 81.20.5, BS 21 , ISO 7, ISO 228-1 for Screw Threads on 
instrument # ~~ Calibrated Prior To Use Per QCS Ml 

Inspected by ;r&.:i~b]ichrilolan N.I.S.T. Test Number 821/279484-10 Date 02-29 - 2012 · 

N=~91,1~ Subscribed and sworn to before me this __ 2_J..,.s.-t __ day of _s._e ... p,..t .... .e .. mb.._.e-r ____ Yr. 2012 



€ertlfiCHI£ tf}f €41I/Jrotlon 
Equipment Calibration was performed at the address below for 

Manufacture: UNTIED 

Model: SFM-30 

Raap: 0.5 IN/MIN 

Raia/Mia AsFoud 
0.0500 0.0S020 

0.2500 0.25120 

0.5000 0.50210 

0.0000 0.00000 

EXOVA 
194 INTERNATIONALE BLVD 

GLENDALE HEIGHTS, IL 60139-

Date of Calibration 

Tuesday, July 10, 2012 
Calibration Performed By 

Cal-Rite Corporation, Naperville, IL 

Instrument Pro_file 
Serl.al#: 0402530-SP Next Callbr•don: lo.Ju/-1013 

Cultomer #: 1-11 Temp/H11111ldlty: 7 M Fl 4J.8'¼ 

Accaraey Cius: Clan B(l") 

R.aolutioll: ' 0.0001 U•certalaty: 0.0120 

AsAdJuted ,ul.eft R % MnErrDt Rmlr% 
0.00000 0.05020 0.000 -0.00020 0.4000 

0.00000 0.25100 0.080 -0.00120 o..4800 

0.00000 0.50240 0.060 -0.00240 0.4800 

0.00000 0.00000 0.000 0.00000 0.0000 

Calibrating Apparatus Used 

Muufutare SerlalN•~r Mtdel Callbr• llon Data Calill~O.e 
cm.ESCO 12109194B DYI'250 10/13/1011 10/13/2012 

ROBlC S2 SC-507 1/14/201 l 1/14/2013 

CAL-lln:E CORPOJlAnON HAii CALlllllATED 11IE 'IUTIN'G l!QUIPMENT DESCIIIaED ABOVE IN' ACCOIIDANCE WITRTBI LATl:ST 
Sl'ECIFICAffOfiS (ll>-Cnl-11, IS0/11:C l'IIJ5 A!,"D IIIO INl:1-1 AHD MIL-STD 45"JA). ALL VKIIIFICATJDN DS\IICICS AU TRACEAIIU TO 
NATIONAL INSTITllTE OF STANDARDS AND TECBNOLOGY(NIST). THIS CERlDICAlll llELATIS ONLY TO 11111 ITDB CALlllllATED. 

111K UNCl!RTAINTY OSTIIE CALIIIIIATION PIIOCSSS WAS 11:IITIMAUD AT TBIC 95% CONl'IDBHCI L&VU. (lt-4). 

Certificate # 866.01 
Collbrotlort 

jsemu Order#: 12642 - 2 

Sp«ljicallon: ASTM E 2651-11 

Ctdibrtdion Proubn: CR103 Rev, 

7/JB/2012 
SERVICE ENGINEER DA11: 

An matua1 pn,ea,tion ID the P\ll'ChUc<, tllo 1"1bl'U,, Ind OllllOlna, Ill C.~!Ule coli!natioo ttpodl .. lllbnlillod • lb ooaMailial ,._tr ofllD INlffllllCI', 111d llf1 
mfboriatlan&.-pul,licu!anof-, com:lllliom, oralll<:doal lium«_,ib,1 - ~ iuea-..clpmliog our prio,wri_""""""'-

INST-SP0I09 Page 1 ofl Customer PO # 049069 



RPP-RPT-5456~f8c-

ttertificnte tf)f ttn/ft,rntion 
Equipment Calibration was performed at the address below for 

Mu11dactare: UNITED 
SFM-JO 

INCHES 

Model: 

Language: 

~ 
Tcnmon 

Co~on 

EXOVA 
194 INTERNATIONALE BL VD 

GLENDALE HEIGHTS, IL 60139-

Date of Calibration 

Tuesday, July 10, 2012 
Calibration Performed By 

Cal-Rite Corporation, Naperville, IL 

Instrument Profile 

r)h~--
--~n-. 

t)~Ul(:(i~-t: 

Serial#: 0401J30-P NutCdbndoa: 10.Jul-2013 

11.J F/41.J" 

B (+/-1.0'¼) 

TravelFS: 4 Temp/H• mldlty: 

CulCDmerlJ: 1-17 Clanlficatioa: 

Instrument Calibration Results 
Rance Vertffed Ruge U~ty Madmum Error% 

4.000 o.osoo -4.0000 0.008101 0.225 

(4.000) -0.0SOO - -4.0000 0.008101 0.800 

CAL-lllnCOIIPORARONIIABCALIBRATEDTIIETESTINGEQUJPMINTDKSCJIIHDAIIOVKINACCOIIDANCl!Wl111TDLATEff 
SPl!CIFICARONS (11-CPll-ll, ISOOll:C 17115 AND ISO 1001J..l AND MILffD 45'0A). AIL VERinCA'nON DJ:VICIIII AlUI TRACJ:AIIL& TO 

NATIONAL INSTITUl'I: OF STANDARDS AND TECBNOLOGY(Nlll'I'). THIS Cll11FICATE IIELATJl:S ONLY TO THI! Inlllll CALlmlATJl:D. 

l'BEUNCllTAINTYOFTBECALIIIRATIONl'ROCESSWASES'lllllATEDATTJlll:95%CONDDl!NCELEYBL(K"'l). 

-Certfjioate #866.01 
Calibration 

12642-1 

SpecijiCfltitHr: ASTM E 23t9-0S (201 l)el 

CtdlbratiD11 Procetl• n: CRIO:Z Rev 8 

7118/1012 

SERYICE ENGINEER DA1'E' 

/u • la&lllml pR>locCiao. ID lllopmd,uor, Ibo publio, ODci OlltlOMI, 1111 CIII-Rillc c:alibnlioo ropom .. 111bmilb>d u Ibo confl-1 pn,paty of IN plltd,op,, ml 11117 
audiorimion for pat,liadiao or--. <Ollduiom. or~ Im, or ropnliug oar rq,oi11 i, m......-.d peodiag our prior wrillm _,..J, 

INST-P0109 Pase I of2 Customer PO# 049069 



RPP-RPT-54564, Rev. 0 

P 630.355. t 522 F 630.355 . 1544 WWW. CAL-RITE.COM Certificate # 866.0 l 
Calibration 

REPORT OF CALIBRATION 

EXOVA 

194 INTERNATIONALE BLVD 

GLENDALE HEIGHTS, IL 60139-

Manufacture: 

Model: 

Language: 

Tensloo 

Jluri•li, 
1.25 
2,50 
5.00 
7.50 

10.00 
25.00 
50.00 
75.00 

100.00 

Compression 

J&ao% -
1.25 
2.50 
5.00 
7.50 

10.00 
25.00 
50.00 
75.00 

100.00 

UNITED 
SFM-30 

INCHES 

Raage: 

lleiidafl UU1: 
0.05000 
0. 10000 
0.20000 
0.30000 
0.40000 
1.00000 
2.00000 
3.00000 
4.00000 

Serial#: 
Travel FS: 
Classification: 

0402530-P 

4.0 

B (+/- 1.0%) 

4 Resolution: 0.0001 

All'euail AiAllf. ~--Cell 
0.05003 0.00000 0.05002 
0.09980 0.00000 0.09980 
0.19960 0.00000 0.19960 
0.29980 0.00000 0.29970 
0.40000 0.00000 0.40020 
1.00210 0.00000 1.00180 
2.00270 0.00000 2.00230 
3.00590 0.00000 3.00450 
4.00700 0.00000 4.00900 

-

Range: -4 Raolution: 0.000 I 

- - A• fiioilll 1i"Adl.. ~Left .,.,. .. 
-0.05000 -0.05040 0.00000 -0.05040 
-0.10000 -0.10070 0.00000 -0.10060 
-0.20000 -0.20110 0.00000 -0.20090 
-0.30000 -0.301 JO 0.00000 -0.30140 
-0.40000 -0.40050 0.00000 -0.40090 
- 1.00000 -1.00180 0.00000 -1.00240 
-2.00000 -2.00370 0.00000 -2.00410 
-3 .00000 -3.00330 0.00000 -3.00260 
-4.00000 -4.00540 0.00000 -4.00430 

Calibration Date: 10-Jul-2012 

Next Calibration: 10-Jul-2013 

Temp/Humidity: 71.5 F/47.5% 
Temp Variance: 0.5 

Customer #: 2-17 
Transducer MFR: 0402530-P 
Transducer #: UNITED 

Uocertalnty: 0.008101 (IN) 

-.. MulJni, ~ .. 
0.020 -0.00003 0.0600 
0.000 0.00020 -0.2000 
0.000 0.00040 -0.2000 
0,033 0.00030 -0.1 000 
0.050 -0.00020 0.0500 
0.030 -0.002 10 0.2100 
0.020 -0.00270 0.1350 
0,047 -0.00590 0.1967 
0.050 -0.00900 0.2250 

Uncertainty: 0.008101 (IN) 

- .... ;.. .. ....,.- -.... ,.. 
0.000 0.00040 0.8000 
0.099 0.00070 0.7000 
0.100 0.00110 0.5500 
0. 100 0.00140 0.4667 
0.100 0.00090 0.2250 
0.060 0.00240 0.2400 
0.020 0.00410 0.2050 
0.023 0,00330 0.1I00 
0.027 0.00540 0. 1350 

.. D11.e_ 
10/13/2012 

~ SPECIFICATION COMPLIANT 0 REPAIRED: 0 ADnJSTED: CONDmON: Good 

Specijicatiom ASTM E 2309-05 (201 l)el Calibration Proc~dur~: CR102 Rev 8 

jsemce Ortkr #: 
MICHAEL CROSBY 

12641-1 
7/18/2011 

SERVICE ENGINEER DATE 

As a mutual protection to the purchaser, the public, and ourselves, all Cal-Rita calibration reports are submitted as the confidential property of the purchaser, 
and any authorization for publication of statements, conclusions, or extractions from or regarding our reports is reserved pending our prior wrtllen approval. 

INST-P 0811 Page 2 of2 Software Versioo: MTestW M 9.0.6p 
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REVIEWED Ole 

at<! 'VZ¥!,-

tttrtffltnlt (Pf ttnlf/Jrntfon 
Equipment Calibration was perf()nned at the address below for 

EXOVA 
194 INTERNATIONALE BLVD 

GLENDALE HEIGHTS ,IL 60139-

Date of Calibration 

Wednesday, Novem'1er 07, 2012 
Calibration Perf()nned By 

Cal-Rite Corporation, Napervllle, IL 

Machine Profi/,e Cilltomer #: 2-11 

,.._ 

' ,. '' .,, " ;11 CapacJtr- JOOOO 

Semi#: (HOJ530 

NGtCalilintbi: 01-Nw-10/J 
. . 

Modlll: SFM-30 TemplRamldlty: 14.2/29.9 

Force Calibration Results Laiigaage: Lb• ASTM Acc1lnq +I-: 1.0 % 
-

~,--J;_,., '.\1-ert)t,tii '9JJt1l'OJU thlc:ert.inb: ,a. : MJ1im11mbr% )J(jrg,-
30000.00 300 - 20000 0.30 -0.47 1.00 

.. 

~COIU'OllA.11ON BAS CAUBllA.111D TBB TISIING EQ1JD'IUNT Dl!SCAlllEDAIIOVI! IN ACCOIIDANCK WlTII TU LATIIIT 
IIPKCIFICA110NS (IM:PR-Zl, ISOUC 17025, lll075ll0--l, DO lltl~l AND MIL-STD 4H61A). ALL VJIIIIll[CATION DEVICU CALIJUlATJCD JN 

ACCORDANCII wrrB ASTM-E74 AND IS037, PIIACff<:a 4NDAIIIE TRACKAJIU: TO NIST. 111111CU'IDICATI: IIEIATES ONLY TO TB& ITJ!Mll 
CALIBRATED. 

THE UNCERTAINTY OF THE CALIBRA11ON PROCESS WAS ESTIMATED AT THI '5% CONFmENCE UVEL (K-2). 

TJREQUIPMEl'ff USTl!DAJKIYE ILU MET AU.APUCAIILECLACSESOFTlltCOVQN1NO~~ ~ 

Sp«fJkction~~~-?~~ 

f1i ~-:-=~I0:14 
Certificate# 866.01 /1,,,1 ~ 11'/2"'""012 

Ca//bration ,r,L, 

SER'YICE ENGINEER DATE 
12851-1 

,, ' .. '•~~, ' ' ' .. ' .. ~ ' '' . ' ' . " . . .. ' ·• ~·. ' . " ""' ". ' ' ~, ' " '. ~ ' " ' ' ... ·•· ,, . " 
' " . . . ' " . ,,, ..... ' ' -, -· ' ~. ' ' . ' " - ' -··' ' .... ,, :• ' ' , .. ' ' ... ' . ·~ .. _, " ' ; ' ' •· ' "' " . ' 

ARM-ISO 01-12 Page l of2 ·clllltomer PO# 051928 



k ~:~!~!~!'~~!LL .. ILOO 
P 630.35!5.15.U F 630.355.15'4 WWW.CAL·RITE.COM 

EXOVA 

194 INTERNATIONALE BLVD 

GLENDALE HEIGHTS ,IL 60139-

Mllllmcture: UNITED 
Model: SFM-30 
lndkatur: DIGITAL 

Range: 30000 Lbs 

-- !It ~~"-' 
0.00 0.00 0.000 

1.00 300.00 298.88S 

2.50 7SO.OO 747.549 

S.00 1,500.00 1,496.676 

7.SO 2,250.00 2,247.887 

10.00 3,000.00 3,000.782 

20.00 6,000.00 5,994.131 

-40.00 12,000.00 11,996.SSI 

50.00 15,000.00 15,003.708 

60.00 18,000.00 17,995.572 

66.67 20,000.00 19,986.816 

Zero Return: 0,03 "· 
I.Jnearlty Proftle ( Perceat Full Sule ) 

1.00% 
0.71% 
0.10% 
0.21% 
0.011% 
~.21% 
~.IO% 
~.71% 
-1.00% 

REPORT OF CALIBRATION 

Capacity: 30000 
Serial #: 0402530 
Shaot#: N/A 

Resolution: 1 Lbs 

'lhld-1 ·irim.l 
I llOJ.t ·~ 

0.000 0.000 0.000 

298.88S 298.SSS 0.000 
749.049 747.749 0.000 

1,497.976 1,496.776 0.000 

2,247.587 2,247.387 0.000 

3,000.782 2,997.782 0.000 

5,994.137 S,992.138 0.000 

11,982.857 11,977.858 0.000 

15,005.707 14,992.712 0.000 
17,984.576 17,982.577 0.000 

19,984.817 19,976.820 0.000 

0.02% 0.04% 0.00 % 

RPP-RPT-54564, Rev. 0 

-Certificate# 866.01 
Cah1ntion 

Calibration Date: 07-Nov-2012 
07-Nov-2013 
2-17 
74.2/J.9.9 

Next Calibration: 
Costumer#: 

Temp/Humidity: 

Tat Direction: TENSION 
Enernal Cell: 80482A 

Temp Vartaace: 0.4 

Accuracy+/-: 1.0 °/4 

-· t-~ - " - - ,_._ -
0.000 0.000 0.000 

0.100 1.41S -0.472 1.000 

0.200 2.2Sl --0.300 1.000 

0.087 3.224 -0.21S 1.000 

0.022 2.613 --0.116 1.000 

0.100 2.218 -0.074 1.000' 

0.033 7.862 --0.131 1.000 

0.1S8 22.142 -0.18S 1.000 

0.087 7.288 -0.049 1.000 

0.072 17.423 --0.097 l.000 

0.050 - 23.180 --0.116 1.000 

D,OO'll, 1.00% 2.10% 1.00% 7.10% 10.00% 20.DD% 40.00% 10.00% ID.OD% 11.17% 

Calibrating Apparatus Uled 

STRAINSl!NSB SST603UF 090917 

MORFJIOUSE p P-8013 

Speclftctdio11'11: ASTM B 4-10 / ISO 7500-1 :2004 

Clll16l'tlllo11 Pr«Nllre: CRlOO Rev 14 

t a.-1 Ir, 
60,000 4000 

6,000 ISO 822/255038 11/17/2011 ll/17f.20l3 

Ii!} SPECIFICATION COMPIJANT 

0 REPAIRED: 0 ADJUSTED: CONDIDON: Good 

0 A-1 Verified Outside Testing Machine O 7.3 Interchangeability Established 

'Su,ike Ortlu #: 
12151-1 NATHAN HATHAWAY 11127/2012 

SERVICE ENGINEER DATE 

kJ a mutual proCactlon to the purchaser, the publlc. and ourselves, al Cal-Rite caHbration raports are submlttad as tile conlidenllal property of the purc11111er, and any 
authorization for publication of statements, condualons, or extractions from or regarding our mports is reserved pending our prior written approval. 

ARM-ISO 01-12 Page2 of2 Software Vcnion: MTestWM 9.0.6p 



€trlifitnlt tf}f €8/ibrntion 
Equipment Calibration was performed at the address below for 

EXOVA 
194 INTERNATIONALE BLVD 

GLENDALE HEIGHTS, IL 60139-

Date of Calibration 

Friday, December 07, 2012 
No:t C,,J,1,nltion D•e 

Saturday, December 07, 2013 

Calibration Performed By 
Cal-Rite Corporation, Naperville, IL 

Instrument Profile 

ji 
Certificate # 866.01 

Calibration 

CMStrJlllN #: 1-93 

Maauflldure: UNITED Madi/Ree#: 0402530 G.L Meuarcment: DIRECT 

Model#: EZJ-1 Sc•llng#: NI.A. G.L. Meuure(l/l): 0.996/0.995 

Serl•I #: 4657-UNrrED Temp/Humid: 76.1128.8 G.I... Ernr (l/2): 0.40% I 0.50"/4 

Instrument Calibration Results 
Ve,fila(.Rjaj\ ·. ·-·. - - Jti _ 

0.1000 0.001- 0.1 B-2 

UTMIOMnllt WASCALDRATEIISYMOUNTINGONTOACAUIIRATOllfllAMltWffllAMICltOMZTEIIBEAD.TIIEACCURACYOFTHE 
CAUIIRAnON AIPARAT\JS IS BQIJAL TO OR lr:TID THAN fl! OFTIIE CLASIIJIJCATION CIIITIIIIA. 

C~ CORPORATION BAS CALDRAffl> THE TESTING IQUll'MKNT D.ISCIUBID UO\IE IN Acc;oRDAICC::it WITII TII£ LA TUT 
. Sl'ECIFICA TIONI (lf.CFJl-21. ISOIIIC nns AND ISO JIOU,1 AND MJWrD 4M62A). ALL VllllJJCA TION D£YJas AJII TIIACI.AIIU TO 

NATIONAL IKsnnrtt OI' STAND.UOS AND ffCIINOLOCY(l',IS'I). 
. THIS CERTIFICATE RELATES ONLY TO~ nDIS CAUIIIIAflD. 

TUE VNC!JITAIHlY OF 1111 CAUIIRATIOlf PROCISS WAS l!STJMATED AT THI! 95% CONFIDENCE LEVEL CK""Z), 

Speciflcdon: ASTME 83-l0a C-1/bration ProMl11ra: CR101 Rev 12 

Commentw: Verified proper operation of extensometcr. Calibrated instrument in accordance with 
ASTM Standards. Made adjustments to instrument calibration_ All readings within 
tolerance and repeatable. Extensometer is in good condition and functioning properly 
at this time. 
NOTE - I attempted to adjust the gauge length. but the OL adjusting screws are stuck 
and I did not want to risk damaging the instrument. 

,J.,,,.._ ~ 12/20/J012 
12896-9 

SERYICE ENGINEER DATE 

I I " • • • • I • I ' • •· , • •' ., , • , , t o• • • ~ • • ~ I " t I . , o • o " I •• • ' I • •• j • > I , •, ~ • /, ,. o ~,• ~ 1 o ,, 

BXT0l-12 Page I of2 Customer PO # OS2493 

✓ 



RPP-RPT-54564, Rev. 0 

Certificate# 866.0 I 
Calibration 

REPORT OF CALIBRATION 

EXOVA 

194 INTERNATIONALE BL VD 

GLENDALE HEIGHTS, IL 60139-

Calibntion Date: 
Next Calibration: 
Temp Variance: 

07-Dec-2012 
07-Dec-2013 

0 . .5 

Instrument Profile Temp/Humidity: 76.1/28.8 

Manufacture: UNITED Serial#: 4657-UNITED G.L. Meuuremeat: DIRECT 

0.996/0.995 

0.40% I 0.50% 

Medel: BZ.1-1 
Mach/lhc #: 0402530 

Cwltomcr #: 2-93 
Scaling#: NIA 

G.L. Meuured(l/2): 
G.L. Error(l/2): 

Ruge: 0.1 IN/IN Resolution: 0.00001 Uncertainty: 0.0000.55 

RU8~ '' A.miilil ~ lk UU/1 ii!il!iil •~ I Ollllill 

0.00 0.000000 0.000000 0.000000 0.000000 0.000 0.00000 0.0000 

1.00 0.001000 0.000950 0.001000 0.001000 0.000 0.00000 0.0000 B-2 

2.00 0.002000 0.001950 0.002000 0.001950 2.532 0.00005 2.5000 B-2 

4.00 0.004000 0.003950 0.004000 0.004000 0.000 0.00000 0.0000 B-2 

7.00 0.007000 0.006950 0.006950 0.007000 0.717 0.0000S 0.7143 B-2 

10.00 0.010000 0.0099S0 0.009950 0.010000 0.501 0.0000S 0.5000 B-2 

20.00 0.020000 0.019900 0.019950 0.020050 0.500 0.00005 0.2500 B-2 

40.00 0.040000 0.039850 0.039950 0.040050 0.2S0 0.00005 0.1250 B-2 

70.00 0.070000 0.069700 0.070000 0.0701S0 0.214 -0.00015 -0.2143 B-2 

100.00 0.100000 0.099550 0.099900 0.100250 0.350 --0.00025 --0.2500 B-2 

Linearity Proffle (Percent Full Scale) 
0.00010 
0.DOD051.---------------.._.._ ______ _. ___ _,..,_ ____ ,_ ___ , 
0.00000-tl 

-0.00005 
-0.00010 
-0.00015 
-0.00020 
-0.00025 
-o.ooo:so ...... -----------------------------------

0.0% 2.0% 7.0% 10.0% 20.0'1, 40.0% 70.0% 

Calibrating Apparatus Used 

- ~ ' _ .. , -, M'eile1 n ...... . 
e, .· 

MlTUTOYO 11357059 CALIPERS 10/11/2011 10/11/2013 

MITUTOYO 511474 164-162 11/13/2012 11/13/2013 

li2! SPECJFICATION COMPLIANT ✓ 0 REPAIRED: fi! ADJUSTED: CONDmON: Good 

Speclficalio11: ASTM B 83-l0a C.Obrdo11 Pn>«arY: CRIil Rev 12 

12896-9 
NATHAN HATHAWAY 12/10/2012 

SERYICE ENGINEER DATE 

At, a mutual protaction tD the purchaser. the public, and ourselves, all Cal-Rite callbratlon n,ports are submitted a the confidentlal property d the purcha1191', 
and any authorization for publlcatlon of statamenta, concluslon1, or extractlonl ft'oln or regarding our raporta 11 reaeMld paneling our prior wrilt9n apl)l'OV81. 

BXThID 01-12 Page2 of2 Software Version: MTestW 9.0.6p 

B-90 



ttrrtlfitnlr (//}f €8/ibration 
Equip1nent Calibration was perfor,ned al the address below for 

EXOVA 0~~~1£.L/..'tp,,,,,_. 
194 INTERNATIONALE BL VD 

GLENDALE HEIGHTS, IL 60139-

Date of Ca/Jbndion 

Wednesday, July 11, 2012 

Calibration Performed By Cal-Rite Corporation, Naperville, IL 

Mmufacture: 

Modd: 

~Block 
A64.2+/-1.0 

A75.8+/-1.0 

A81.9+/-0.5 

C24.4+/-1.0 

C44.9+/-1 .0 

C62.8+/-0.5 

B42.3+/-1 .5 

B72.6+/-1.0 

897.9+/-1.0 

15T75.2+/-1 .5 

15T82.1+/-1.0 

15T90.8+/-1 .0 

30T50.9+/-1.5 

30T64.6+/-1.0 

30T76.7+/-1.0 

CLARK 

CR-k 

..... 
63.920 

75.160 

81.480 

24.900 

44.960 

62.500 

42.040 

72.460 

97.920 

74.680 

81.700 

90.540 

50.880 

64.460 

n.ooo 

Rockwdl Protlk Cutoaer #: 

Serial#: CR021 l Temp/Humidity: 

Raalulion: 0.10 Temp Variance: 

72.9 F/50.1% 

0.6 

Jn,,Dil't!ct Hlll'tbras Calibration Reslllts 

MfMSl'lor UAOtlfllfflV Mli81ock .... .,,.,liltor u ...... mv 
--0.2800 0.59 45T27 .5+/-1.5 27.900 0.4000 1.31 

--0.8400 0.48 45T43.4+/-1.0 43.320 -0.0800 0.72 

-0.4200 0.37 45T59.8+/-1.0 59.900 0.1000 1.25 

0.5000 0.66 15N75.8+/-1.0 75.520 --0.2800 0.63 

0.0600 0.65 15N84.3+/-1.0 84.360 0.0600 0.59 

--0.3000 0.47 15N91.7+/--0.7 91.580 -0.1200 0.49 

--0.2600 1.30 30N45.9+/-1.0 45.520 -0.3800 0.78 

-0.1400 1.34 30N68.7+/-1 .0 68.480 -0.2200 0.86 

0.0200 0.99 30N79.3+1--0. 7 79.500 0.2000 0.63 

--0.5200 0.81 45N28.6+/-1.0 28.180 -0.4200 0.71 

--0.4000 0.69 45N53.1+1-1.0 52.580 -0.5200 0.58 

--0.2600 0.89 45N67.1+/-0.7 66.980 -0.1200 0.76 

--0.0200 0.57 E75.4+/-1.0 75.640 0.2400 0.81 

--0.1400 1.05 E84.4+/-1.0 84.640 0.2400 0.78 

0.3000 0.69 E97.8+/-1.0 97.880 0.2800 0.59 

CAL-llll'E <X>RPORA TION BAS CALDIRATICD TIIJC TESTING EQUll'Ml!NT D'ISCIUB&D ABOVE lN ACCORDANCE WITH TIIJC LA TUl' 
SPBanCA TIONS (11-CFJl.Zl, l!IOIIEC 17025 AND ISO 11012,-1 AND MILS1'D '5662A). ALL VUD'ICA TION DEVICES All TRACEAIIU: TO 
NATIONAL ll'lll'llTUTI: 01' STAffllAJIDS AND TECBNOLOGY(NJST). TRISCEllnFICAU ULA.TES ONLY TO Tm fn:Mll CALIBRATW. 

TIii: l/NCEltTAINTY 01' TRlli CALlllllA TION PROCESS WAS llST1MA TIU> AT TID '9% CONl'IDE!'ICI L&VEL (K-4). 

Culljlcate # 866.01 
Calibration 

~fflliu Order #: 12643-18 

Sp«f/"rctduln: ASTM E 18-11 

Coll6rotion Procd•n: CR104 Rev 10 

SERYICE ENGINEER 

8/B/2011 

DATE 

At.. llWllll1 pmt,oclion lo Illa purdlalcr, ""' pul,Ho, IDd --all Col-Rm, calillllllioA _.. 1111! ,uhmlnal u Ibo coafidoolial pn,pe,ty o!llle _....., Ind Ill)' 
olllliorlnlion filr ('llblicllioo of Ila"""'"'"- conohllio111, ortall-1 li'om or~ C1II' n,poc1I i1 naernml pending our prior wri111DD _.. 

ROCK0I-12 Page 1 of 5 Customer PO# 049068 



€trtffftnlt (Pf €4/ft,rntfon 
Equiptnent Calibration was performed at the address below for 

EXOVA 
194 INTERNATIONALE BLVD 

GLENDALE HEIGHTS, IL 60139-

Date ofCfllibratlon 
Wednesday, July 11, 2012 

Calibration Performed By Cal-Rite Corporation, Naperville, IL 
Rockwell Pro{ik Cmeomu #: 

Ma1111ractare: CLARK Saial #: CRfJ111 Temp/Dlffllldfty: 72.9 FIS0.1% 

Model: CR-3e Rnolutiou: 0.10 Temp Vartuce: 0.6 

ln-Dired Hardness Calibration Rall& 

H90.4+/-1 .0 90.920 0.5200 0.91 

H99.3+/-1.0 99.320 0.0200 0.80 

CAlrRlTE CORPORATION HAS CALmRA TI.I> TUB TESTING EQUD'MENT DESCRIBED AIIO\lll IN ACCORDANCI! WITH THE LA TYST 
SPl:Cil'lCATIONS (lt-CFR-Jl, 1S0/IEC 17025 AND ISO 1001:Z-I AND MIL-STD 451i61A). ALL VRlllJlCA TION Dll:VICKS ARit TRACEABLE TO 
NATIONAL INSTI'JVTE OF STANDARDS AND TECHNOLOGY(NIST). nlIS CER.TIFJCA TE llELATES ONLY TO TIR ITltMS CAUBRATIID. 

THE UNCERTAINTY OF THE cALmRATION PROCl!SS WAS 11:STIMATED AT nu: 95% CONFIDENCE LLVBL (X-2). 

-Certif1Cata # 866.01 
Calibration 

12643-18 

SpeclftClllion: ASTM E 11-11 

C11lil,,.tlon ~: CR104 Rev 10 

SERVICE ENGINEER 

8/B/2012 

DATE 

As• 1111111101 prv,ectioo ID tho purchuar, lhe public, ond IJIHlelv,:1, all C•I-Rite calibDl:ioo rq,on& are submitted u tbe coo.lldential pa,i,my oftbo pon:b.uer, and my 
authorization for pubticnion of statements, concl111iona, or arncdoo1 fron:i oc n:prdiog our r!'portJ 11 reservertd peadmg our prior writtm appn,val# 

ROCK0I-12 Page2 of 5 Customer PO # 049068 



RPP-RPT-54564, Rev. 0 

Ccrtifica~ # 866.0 I 
Calibration 

REPORT OF CALIBRATION 
EXOVA 
194 INTERNATIONALE BLVD 
GLENDALE HEIGHTS, IL 60139-

Manufacturer: CLARK Serial#: CR021 l 

Modd: CR-Jc: ladlcator: DIGITAL 

All machine readings reported In as left condition. 

Test Blk #: 112599 Teet Blk #: 122613 Teat Blk iS: 124505 
Scale/Value: A642 Scale/Value: C24.4 Scale/Value: 842.3 
Blk Uncert: 0.44 Blk Uncert: 0.42 Blk Uncert: 0.70 
Readings Toi: 1.0 Readings Toi: 1.0 Readings Toi: 1.5 

1 63.70 Mean: t 24.80 Mean: 1 41.50 Mean: 
2 63.90 ~ 2 24.80 li.lH!l2 2 41.90 ~ 
3 64.00 3 25.20 3 42.00 
4 64.00 Mean Error: 4 24.90 Me-, Error: 4 42.40 Mean Error: 

Calibration Date: 11-Jul-2012 
NHt Calibration: 11-Jul-2013 
Customer ID#: 

Indirect/Direct: Indirect 
Reaolution: 0.1 

Test Blk #: 114657 Teet Blk #: 105427 
Scale/Value: 15T75.2 Scale/Blk ti: 30T50.9 
Blk Uncert: 0.68 Blk Uncert: 0.50 
Readings Toi: 1.5 Readings Toi: 1,5 

1 74.60 Mean: 1 50.80 Mean: 
2 74.70 Zil!1Q 2 50.80 ~ 
3 74,70 3 51 .00 
4 74.90 Mean Error: 4 50.90 Mean Error: 

5 64.00 -0.2800 5 24.80 ~ 5 42.40 .:!U§QQ 5 74.50 .:M2QQ 5 50.90 :Q..Q200 

TeatBlk#: 104934 Teat Blk #: 124271 Teat Blk iS: 117274 Teat Blk I: 116614 Teat Blk I: 117700 
Scale/Value: A75.8 Scale/Value: C44.9 Scale/Value: B72.6 Scale/Value: 15T82.1 Scale/Value: 30T64.6 
Blk Uncert: 0.33 Blk Uncert: 0.42 8lk Uncert: 0.70 Blk Uncert: 0.62 Blk Uncert: 0.45 
Readings Toi: 1.0 Readings Toi: 1.0 Readings Toi: 1.0 Readings Toi: 1.0 Readings Toi: 1.0 

1 75.00 Mean: 1 44.80 Mean: 1 72.80 Mean: 1 81.60 Mean: 1 84.20 Mean: 

2 75.20 1il6Q 2 45.00 MJHill 2 72.20 Z2M.Q 2 81 .80 .Ill.ZOO 2 64.40 . ~ 
3 75.30 3 4520 3 71 .90 3 81 .70 3 64.20 
4 75.20 Mean Error: 4 45.00 Mean Error: .. 72.80 Mean Error: 4 81 .80 Mean Error: 4 64.50 Mean Error: 
5 75.10 ~ 5 44.80 .!Ll1§QQ a 72.80 ~ 5 81.80 :MOOO 5 85.00 :fil40Q 

Teat Blk #: 106106 Test Blk #: 126267 Teat Blk #: 119859 Teat Blk #: 099901 Teat Blk #: 109518 
Scale/Value: A81.9 Scale/Value: C62.8 Scale/Value: B97.9 Scale/Value: 15T90.8 Scale/Value: 30176.7 
Blk Uncert: 0.26 Blk Uncert: 0.35 Blk Uncert: 0.61 Blk Uncert: 0.39 Blk Uncert: 0.41 
Readings Toi: 0.5 Reading• Toi: 0.5 Readings Toi: 1.0 Readings Toi: 1.0 Readings Toi: 1.0 

1 81.40 Mean: 1 82.80 Mean: t 97.50 Mean: 1 90.30 Memt: 1 76.80 MNn: 

2 81.50 fil..ffil 2 62.60 ~ 2 97.90 iZJlZQ 2 90.40 ~ 2 77.00 11.0W 
3 81.40 3 62.50 3 98.20 3 90.60 3 n.oo 
4 81.50 Mean Error: 4 62.40 Mean Error: ' 97.90 Mean Error: • 90.60 Mean Error: 4 76.90 Mean Error: 
5 81.60 ~ 5 62.40 ::0..300l2 5 98.10 n.o2!Hl 5 90.80 :0..2fil!!l 5 77.30 Q.3llOQ 

Certified Indenter• 

~ CDlamond ~ NDlamond ~ 1/18 Ball ~ 1/8 Ball D t/4Ball • 1/2 Ball 

$/N: 110402 SIN: GD46450 S/N: 090119w S/N: 080691w SIN: SIN: 

OASLEFTDATA ~ ASF0UNDASLEFTDATA ~ SPECIFICATION COMPLIANT • REPAIRED: • ADJUSTED: 

Spt!cijie11tion: ASTM E 18-11 

(suvia Order #: 12643-18 

CONDmON: Good 

C11libration Proced,ue: CR104 Rev 10 

MITCHELL VINCENT 8/812011 

SERYICE ENGINEER DATE 

Aa a mutual protection to the purchaser, Iha public, and ourselves, ell Cal-RilD calibration reports are submitted as the confidential property of lhe purchaaer, and any 
authorization for publlcallon of statements, conclusions, or extractions from or f1198rdlng our reports ill reserved pending our prior wrttten approval. 

ROCK1 -45 01-12 Pagel of 5 
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RPP-RPT-54564, Rev. 0 

P630.3SS. IS22 F e30. 3S~ I 544 WWW CAL,RITE COM Certificate# 866.01 
Calibration 

REPORT OF CALIBRATION 
EXOVA 
194 INfERNATIONALE BL VD 
GLENDALE HEIGHTS, IL 60139-

Maauracturer: CLARK Serial #: CR02 I l 

Model: CR-3e ladle.tor: DIGITAL 

All machine readings reported in as left condition. 
Test Blk I: 115640 Test Blk #: 103262 Test Blk #: 092404 
Scale/Value: 45T27.5 ScaleNalue: 15N75.8 ScaleNalue: 30N45.9 
Blk Uncert: 0.55 Blk Uncert: 0.57 Blk Uncert: 0.67 
Readings Toi: 1.5 Readings Toi: 1.0 Readings Toi: 1.0 

1 27.20 Mean: 1 75.40 Mean: 1 45.40 Mean: 

2 27.90 ZZ..9® 2 75.60 ~ 2 45.60 ~ 
3 28.20 3 75.60 3 45.50 
4 28.20 Mean Error: 4 75.50 Mean Error: 4 45.40 Mean Error: 

I 

Callbratlon Date: 11-Jul-2012 
Ne:d Calibradon: 11-Jul-2013 
Customer ID#: 

Indirect/Direct Indirect 

Resolution: 0.1 

Test Blk #: 072322 TntBlkl: 113419 

Scale/Value: 45N28.6 ScaleNalue: E75.4 

Blk Uncert: 0.47 Blk Uncert: 0.61 
Readings Toi: 1.0 Readings Toi: 1.0 

1 28.20 Mean: 1 75.60 Mean: 

2 28.40 2U.8Q 2 75.40 ~ 
3 28.20 3 75.90 
4 28.20 Mean Error: 4 75.60 Mean Error: 

5 28.00 .MQQQ 5 75.50 :0..2mlQ 5 45.70 =lU8.llO. 5 27.90 ::M2QQ 5 75.70 Q.2!00 

Test Blk #: 107153 Test Blk #: 104159 Test Blk #: 104090 Test Blk #: 074602 TestBlk#: 114B96 

Scale/Value: . 45143.4 Scale/Value: 15N84.3 ScaleNalue: 30N68.7 1 ScaleNalue: 45N53.1 Scale/Value: E84.4 

Blk Uncert: 0.60 Blk Uncert: 0.56 Blk Uncert: 0.58 Blk Uncert: 0.55 Blk Uncert: 0.60 

Readings Toi: 1.0 Readings Toi: 1.0 Readings Toi: 1.0 Readings Toi: 1.0 Readings Toi: 1.0 

1 43.20 Mean: 1 84.30 Mean: 1 68.10 Mean: 1 52.50 Mean: 1 64.60 Mean: 

2 43.50 il.a20. 2 84.40 ~ 2 68.60 filLffil. 2 52.60 a.m 2 64.40 M..MQ 

3 43.30 3 84.30 3 68.60 3 52.60 3 84.80 

4 43.40 Mean Error: 4 64.40 Mean Error: 4 68.50 Mean Error: 4 52.60 Mean Error: 4 84.B0 Mean Error: 

5 43.20 ~ 5 64.40 M60Q 5 6B.60 .:Q22QQ s 52.60 :0.5222 5 64.60 .!WQO. 

Test Blk #: 078746 Test Blk I: 116261 Test Blk #: 106432 Test Blk IJ: 076281 Test Blk #: 11 lltl50 

Scale/Value: 45159.B Scale/Value: 15N91.7 Scale/Value: 30N79.3 ScaleNalue: 45N67.1 Scale/Value: E97.6 

Blk Uncert: 0.63 Blk Uncert: 0.41 Blk Uncert: 0.55 Blk Uncert: 0.51 Blk Uncert: 0.53 

Reading• Toi: 1.0 Readings Toi: 0.7 Readings Toi: 0.7 Readings Toi: 0.7 Readings Toi: 1.0 

1 59.40 Mean: 1 91.50 Mean: 1 79.60 Mean: 
I 

1 66.70 Mean: 1 97.80 Mean: 

2 59.60 ~ 2 91.60 91.580 2 79.40 ~ 2 67.20 ~ 2 9B.00 ~ 
3 60.20 3 91.50 3 79.50 3 67.10 3 97.90 

4 60.20 Mean Error: 4 91.70 Mean Error: 4 79.40 Mean Error: 4 B7.00 Mean Error: 4 97.80 Mean Error: 

5 60.10 Q..1QQQ 5 91.60 ::2J.2Q2 5 79.60 Q..2QQO. 5 66.90 :Q.1200 5 97.90 MOO 

Certified lndenters 

~ C Diamond ~ N Diamond ~ -1/16 Ball ~ 1/8 Ball • 114 Ball D 112 Ball 

SIN: 110402 SIN: GD46450 SIN: 090119w SIN: 080691w SIN: SIN: 

• AS LEFT DATA ~ AS FOUND AS LEFT DATA ~ SPECIFICATION COMPLIANT • REPAIRED: 0 ADJUSTED: 

Sp•cificalion: ASTME 18-ll 

jse-mce- Orda #: 12643- IB 

CONDmON: Good 

Calibration Proc•dur•: CR104 Rev 10 

MITCHELL VINCENT 8/B/2012 

SERVICE ENGINEER DATE 

As a mutual protection to the purchaser, the public, and ourselves, all Cal-Rite calibration reports are submitted as the confidential property of the purchaser, and any 
authorization for publication of statements, conclusions. or exllBdions from or regarding our reports is reserved pending our prior written approval. 

ROCK1-45 01-12 Page 4 of 5 
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RPP-RPT-54564, Rev. 0 

P 630.35!5. I 522 F 630.3!5!5 1 !544 WWW.CAL-RITE.COM Certificate# 866.01 
Calibration 

REPORT OF CALIBRATION 
EXOVA 

194 INTERNATIONALE BL VD 

GLENDALE HEIGHTS, IL 60139-

Ma• ufacturer: CLARK Serial#: CR.0211 

Model: CR-Jc Indicator: DIGITAL 

All machine readings reported in as left condition. 
Test Blk #: 080858 
ScaleNalue: H90.4 
Blk Uncert: 0.62 

Readings Toi: 1.0 
1 90.60 Mean: 

2 91.20 ~ 
3 91.00 
4 91.00 Mean Error: 
5 90.80 lL5ZOQ 

Test Blk t: 083219 
ScaleNalue: H99.3 
Blk Uncert: 0.44 

Readings Toi: 1.0 
1 99.10 Mean: 

2 99.30 .9S..J2ll 
3 99.10 
4' 99.50 Mean Error: 

5 99.60 .QJl.2QO. 

Certified lndenters 

~ CDlamond ~ NDiamond ~ 1/16 Ball ~ 1/8 Ball 

SIN: 110402 S/N: GD48450 SIN: 090119w SIN: 080691w 
• 

S/N: 

Calibradon Date: 11-Jul-2012 

Nest Ca.l.lbradon: 11-Jul-2013 

Customer ID#: 

Indirect/Direct: Indim: t 
Resolution: 0.1 

1/4Ball • 1/2 Ball 

S/N: 

0 AS LEFT DATA ~ AS FOUND AS LEFT DATA ~ SPECIFICATION COMPLIANT • REPAIRED: 0 ADJUSTED: 

Specijlcotion: ASTME 18-11 

'Service Order#: 11643-18 

CONDffiON: Good 

C111ibr11tion Procci11n: CR1G4 Rev 10 

MITCHELL VJNCENT 8/B/2012 

SERVICE ENGINEER DATE 

As a mutual protection to the purchaser, the public, and ourselves, all Cal-Rile calibration raports are submitted as the confidential property of the purch1188r, and any 
aulhorizatlon for publication of statements, conclusions, or extractions from or regarding our raporu is raserved pending our prior written approval. 

ROCK1-45 01-12 Page S of S 
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' Exova Inc. 
Glendale Heights Laboratory 

RPP-RPT-54564, Rev. 0 

Date 01/16/13 Ti me 09 .32 Opld HCF 

T301058 W O R K S H E E T T301058 

Client Construction Technology Labs 
5420 Old Orcha rd Road 
Skokie. IL 

Contact 
Tel No 
Fax No 
Material 

60077-1030 
JAMES LANE 
847 965 7500 
847 965 8997 
CARBON STEEL 

Item MACHINE AND TEST, 40 SAMPL ES 

Speci ficati on ASTM A370-12a 

Jak 

Ref No T301058 : Issue 1 
MIF No 

Ord No 50619D 
Ledger Code CONl00 (CTLI) 
Terms Net 
Date Instructed 01/16/13 
Date Received 01/16/13 
Date Required 01 /31/13 
Engineer Michael Fee 

Date Instructed 01/16/13 
Date Received 01/16/13 

Clear Workshop By 01/17/13 Date Requi red 01/31/13 
Complete Testing By 01/30/13 

• 477(001) Longitudinal J~-, ... 
• 478(002) Longitudinal J~-lb 

• 479(003) Longitudinal '31--2.. 

• 480(004) Longitudinal "3~-2-b 

• 481(005) Longitudinal 'l"l- -2C.. 

• 482(006) Longitudinal 361 -f 

• 483(007) Longitudinal llli•1-t.. 

, 484(008) Longitudinal '1"t-l.b 

• 485(009) Longitudinal ~°t-2.£. 

• 486(010) Longitudinal ~°t-~d 

•···· D1mens1ons •···-
[1n dial 

0.2500 .mo 
.lJ19 
0.2500 

0.2500 
i;~ 

0.2500 

0.250:l 

0.2500 

0.2500 

JfJ9 

Area 
[in2J 

0.0491 

0.0491 

0.0491 

0.0491 

0.0491 

0.0491 

0.0491 

0.0491 

0.0491 

0.0491 

GL Yl lTTL Lu Su Frac Loe 
[in] [lbs] [lbs] [in] ~ 

1.00 ~~~ --~~ -11.,~~/'f(?. .. ~ ~5~q 
1. oo J.$.<P. .. . 4 IQ), .. !-.~ q · (~<?. ~ J, flq I 
1.00 Jj.,lS JU$ .. t.~~ --~'~-~-~ -l,SS!J 
1.ooo!.f'f,l $.!~t? ... .tJ.3 .. )~y #II- tr 
1. oo,/J()Q . MJq ..... /.$.$. . ! r(?. . c.. ;.z ~!3 
1.00/1/$. J/f t .... _/./~~ (£?."f.. C .2, )l'f 

1.00 ,lJ(!} .J..?bo ... /$.• ./ ?.<?. . C--- J, 61'1 
1.ooJ/9..1/ .. ~?f~ ... l.J.l ./?.~~ _. 
1.00 J.JJ9 .. J.r.l:f:t. ./$.!, ./6.( __ f:,; J,~6JJ 

• 487(011) Longitudinal 3"1-2.e. 0.2500 0.0491 

1.00 JJJJ .. J.t.9/1 .. /..$~ ./6,_1. .. C /.,f;K,. 
1.00 rlJ.!9 .. J.r.J8. .. /.4.,J ~1~4. ~ J, 11(1 
1.00 i~_r1 .. ~.r~!d . .tJ1..16.r v i,3,~ ) 488(012) Longitudinal ~,,._ 0.2500 0.0491 

C-1 i -?J.. ~ ~ Page 1 of 4 



. 
Exova Inc. 
Glendale Heights Laboratory 

RPP-RPT-54564, Rev. 0 

Date 01/16/13 Time 09.32 Opld MCF 

T301058 W O R K S H E E T T301058 

Client Construction Technology Labs 
5420 Old Orchard Road 
Skokie. IL 

• 489(013) Longitudinal 

• 490(014) Longitudinal 

• 491(015) Longi tudinal 

t 492(016) Longitudinal 

, 493(017) Longitudina l 

• 494(018) Longitudinal 

I 495(019) Longitudinal 

, 496(020) Longitudina l 

1 497(021) Longitudinal 

, 498(022) Longitudinal 

, 499(023) Longitudinal 

' 500(024) Longitudi nal 

• 501(025) Longitudinal 

1 502(026) Longitudinal 

• 503(027) Longi tudi nal 

• 504(028) Longitudinal 

~ 505(029) Longitudinal 

• 506(030) Longitudinal 

, 507(031) Longitudinal 

'-IDJ. 

"loc 

~(-2... 

'l l-30... 

41-~l, 

l.{l-~c.. 

1'1-'3cl 

~,-~ 
if I - I 

If t--&lA. 

41 - ~ii> 

41-~c. 

u r --" ~ 
" ( -~e.. 
4t-a/f 

----- Dimensions -----
[in dial 

0.2500 

0.2500 

.!'ti .. ~o 
• 'l.,,'f') 
~ 

. 2,'f(l 
~ 

0.2500 

-~ 
0.2500 

.&~ .~ 

.~} 
·f:ti 

Ref No T301058 : Issue 1 
MIF No 

Area GL YL UTL Lu Su Frac Loe 
[in2J [in] [lbs] [l bs] [in] 

o. 0491 1. ooo!~S.. J.fJ9. .. /.}~ ... ,!~~ ... 
0.0491 1. 00 ~.ldh .J.t.1P. l~ .. /~ .. ~ 

/,ofo 3'}6q /.JI. /6'/ C, 0.0491 1. 00 .. ..... . .. ... .. . . .... .. . . .. .. .... .. 

0:0491 1. 00 -?t-:2: .1. ~ ?:/,9_ ... (. d/.: /~fl ~ 

rl, 1,{ 

-

0.0491 1.00J.J16. .~W. ... /4~.16.t.9 Jft~L/ 
0.0491 1. 00 JJ.n. .. J~ ... t ~Q/~.~Y. J/1'1 
o.0491 1.00 I~~ .. . J.l:S'f!. .. (Jt.S'.~!'J.~e,, J ,Jo.i 
0.0491 1. 00 ;~~,. ... .a.K:J✓. . .1:~ .. .!.rf?v o1 ,,3o 
0.0491 1. 00 4J.l/g ... . J..r.~G .. {~./-. !~fv Jl)Jg 

ol338 J f38 / . .13 .. l6tfc .1655 0. 0491 1 . 00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . , 1 

o.0491 1.00 /1~ ... .. '1.<1~~ ... l:~ .J~. c.... J,LfrS 
0.0491 1. oo ~f~? ..... ~'?~.~ .. l4~ ./~c J,B?( 
0.0491 1. 00 JJ.l./. ... J.911. .. . t,~ ./6.J~C, J,?'18 
0.0491 1. 00 l~P. .... J.f.t.1: . .t.$~ .l f!~.v J, -'b 1 
0.0491 1. 00 ./'1.~?J. . . df.0..1:~lf.: I~/(/ .1,115 
0. 0491 1. 00 ~!~.~ ..... J. tl. .... l.J~ .. .!.~,2v -
0.0491 1. 00 ,,fJq/ ..... 3.~!~ ... .f:J~./~( G -

o.0491 1. oo o!~Sl ... J!'!{✓- .. f..J! .Jf?.6v J B'iB 
o. 0491 1.00 J./f!9 ... JIM.: .. . ).J_~_._!}o C/ .l JG,t 

C-2 /.~ /j ~Page 2 of 4 



Exova Inc . 
Glendale Heights Laboratory 

RPP-RPT-54564, Rev. 0 

Date 01/16/13 Time 09.32 Opld MCF 

T301058 W O R K S H E E T 1301058 

Client Construction Technology Labs 
5420 Old Orchard Road 
Skokie. IL 

Ref No 1301058 : Issue 1 
MIF No 

, 508(032) Longitudinal 

~ 509(033) Longitudinal 

.,. 510(034) Longitudinal 

• 511(035) Longitudina l 

• 512(036) Longitudinal 

.- 513(037) Longitudinal 

, 514(038) Longitudinal 

, 515(039) Longitudinal 

• 516(040) Longitudinal 

. 

q:~-l" 

'13-Z.c.. 

· ··· · Dimensions •· · ·· 
[1n diaJ 

0.2500 

·&r 
·l'ta 
·~ 
-~ 
.. JI,/~ 

,~ 

flio 
'~ 

Area 
[1n2J 

0.0491 

0.0491 

0.0491 

0.0491 
0.0491 

o'.0491 
0.0491 

0.0491 

0.0491 

Tested By . .........•.........• Date 

Worksheet· Comments· 
. :µ . .. . . • 

GL YL UTL Lu Su Frac Loe 
[1n] [lbs] [lbs) [1nJ 

1. ooe?lrt 4-4~9. .. tP. .. ./bl .... ~ 
1.o~J~.(~.?# .. }3.$.J~.[c 
1. oo !.<? lo/. J.$.~ .. .1-4 r /6~ .. .. <!: 

1. 00 ;~s,_ .JJU .. ./..j~.JGt .... C,, 

1. 00 !.(~'! . .k.11. ... t. 4-! • .!6.r. ... ~ 
1.ooef~/$. . 0.79.~ .. f.~i:.(6~ .. Y.' 
1.00,t./.,f.9 J.M.C?. .. ti_; .. /~~ .. <;-:, 
1.ooJ"ef~. J.f~ ... /. µ _ /~l .. ~ 
1. 00 ,!.J}G. . J.I. J.f .. ./. ~~- ~ (~ 1..~ 

.......... ... 

CONTRACT REVIEW . 
=======--====~=-===-:::===.--====-=-* ==== 
CHECK ACTION REQUIRED 
REPEAT SCOPE OF WORK-------- Y ~ SEE ________ · 
TEST REQUIREMENTS DEFINED- -- 11' 
MAT'L SPEC&ISSUE DEFINED---- Y f 
MAT'L SPEC/ISSUE AVAILABLE-- Y 
ACCREDITATI ONS REQ 'D-------- Y 17025 NADCAP NUCLEAR PRATT GE RR 
TEST$ WITHIN SCOPE---------- ('[) /A 
RESOURCES AVAILABLE--------- Cf) 
SUBCONTRACTING REQUIRED----~ Y (!) VENDOR 
MATERIAL OK FOR REQUEST----- "@ -------

-
J,J5B 

-
16&6 

I 

.l, J // 

,t,J/11-

C-3 Page 3 of 4 



. . 
RPP-RPT-54564', Rev. 0 

.. 
' 

~Inc. 
Glenda~ Heights Laboratory 

l 

Date 01/16/13 Time 14.13 Opid MCF . 

T301~ W 0 R K S H E -E T T301058 

Client Construction Technology Labs 
5420 Old Orchard Road 
Skokie. IL 

508(032) Longitudinal 

509(033) Longitudinal 

510(034) Longitudinal 

511(035) Longitudinal 

512(036) Longitudi na l 

513(037) Longitudinal 

514(038) Longitud inal 

515(039) Longitudinal 

516(040) Longitudinal 

.. 536(041) Longitudi na l 

~ 537(042) Longitudina l 

•538(043) Long itudinal 

, 539(044) Longitudinal 

' 540(045) Longitudi nal 

, 541(046) Longitudina l 

'542(047) Longitudinal 

543(048) Longitudinal 

45-3 .... 

f3-3b 

4&-.3 t. 
J/-3-.3 d 

----- Dimensions --··· 
[in dia) 

0.2500 

0.2500 

0.2500 

0.2500 

0,2500 

0.2500 

0.2500 

0.2500 

0.2500 

.;?jJ)-
i:tl 
.~£JR 
~ 

~ 
"/..3-~ 

. J. 0 

~ 
1/S..., d!Jl 
-¥.Sb .ifl 
.;~c.- .2"11 ~o 

Ref No T301058 Issue 
MIF No 

1 

J• 

0.0491 1.00 ......................... .. 

I I 
I 

. , 

0.0491 1. 00 ............. .............. . 

0. 0491 1.00 ......................... .. 

0.0491 

0.0491 

0.0491 

0.0491 

0.0491 

0.0491 

0,0491 

0.0491 

0.0491 

0. 0491 

0.0491 

0.0491 

0.0491 

C-4 

1. 00 • • • . • • • . • • • . • . • . . •.. , , ••••• 

1. 00 •...•.•••• . , .•.. •• . , •.••• , • 

1. 00 '• • , •. ,·. • • •••...• , . . •. , .. , ••. 

1. 00 . • . . . • • . • • • . • • • • • • . • • • •••.. 

1.00 ...... •.• .. ... .• . . .... • . .... .. ... ... ol..,IJ.6 
1. oo ,1.~. ~f!.lt ~-I~~ .I fJC/ ... _e,, .:.__-
1. ooo?4'.4t /{(!3_() ./·$.~ ... /7'/. .. ~ 
1.00~-~ Q !f q~, . l~ :. I flt .. c.. 
1.00 ,/.Jq~ .. '1031 .. . t ~/ ... _I~--~ 
1.00 rl.f P .. 1.99$ .. 1;1.c? ./_Jp_~ J, ?to 
1. 00 )/ti.f . . J.~fl . /,µ ~ .!~.'f e,, oJ, Jot} 
1. 00 el.!1:{t .. J'IP~ ... t4([ .. /~.~ ~ ---
1. oo JJg4 .J.6.'ff .. · iJ.~ ... /{?,JG J, {, % 

l.~J. /d/ r: 
Page 3 of 4 



(i 
I 

VI 

EXOVA • Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

sooo-------------------------------------. 

4000 . . .• 

3000 ... . ...... 
g 
0 
g 
...I 

2000 

1000 / 

I 
o~-

o 0.1 0.2 0.3 D.4 0.5 0.6 
. 

0:1 

(0.0740.1351) STRAl,N 1 (%) (0.114.1950) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 01/22/13 

Peak Load 
Peak Stress 
Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield@ 0.20o/. Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong.@ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-477-1 
EB 

CTL 
301058 

MF 
E-8 

0.5o/o /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 In 
1.0000 In 

0.0491 sq in 

Time: 09:59:35 
Elapsed: 00:06:57 

4102 lb 
83544 psi 

28663116 psi 
50428 psi ~ 

2476 lb -ti 
NA I 

NA~ 
28.50 % ..., 

1.0000 in &. 
42.24 % t 

51647 psi °' 
~~ 

~ 
'!-
0 



n 
I 
a, 

EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

5000.....-------------------------------

4000 ..... . 

3000 • .••• . . ..... · .................... •· 

2000 

0 ~ -
0 

(0 .0611 .1272) 

·r 
0.1 

., 
• ·•--4•- - I 

0.2 0.3 0.4 

STRAIN 1 (%) 

0.5 0.6 

10.104.1896) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield i 0.20a.4 Offset 
Yield 0.20% Offset 
Yield 2.25% Extension-EUL 
Yield 2.25% Extenslon-EUL 
Man. long. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-478 
EB 

CTL 
301058 

MF 
E-8 

0.5% /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2490 In 
1.0000 In 

0.0487 sq in 

Time: 10:10:13 
Elapsed: 00:07:35 

4102 lb 
84230 psi 

28972639 psi 
51335 psi ,:, 

2500 lb ~ 
NA I 

30.00N: ~ 
-;--3 

1.0000 in u-. 
47.74 % ~ 

54922 psi ~ 
~~ 

~ 
< 
0 



EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000~---------------r---- --------r-----, 

3000 

C 2000 
~ 
...I 

1000 

.... ·-
0 0.1 

10.0785.1490) 

, 
, 

/, 

/ 

0.2 

/ 

o.:s 
STRAIN 1 (%) 

0.4 0.5 0.6 

(0.146.2286) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20o/. Offset 
Yield @ 0.20•;. Offset 
Yield @ 2.25% Extenslon-EUL 
Yield @ 2.2So/. Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-479 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Mln 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2490 In 
1.0000 In 

0.0487 sq In 

Time: 09:11:34 
Elapsed: 00:07:58 

3825 lb 
78542 psi 

22646360 psi 
47741 psi ,:::, 

2325 lb ""l:l 
NA~ 
NA Ci; 

33.00 .,,. ,_., 
1.0000 in ~ 

53.93 •1. ~ 
51856 psi ~ 

~~ 

~ 
0 



(") 
I 

00 

EXOVA • Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000-,---- ------ --,-------~r--------------, 

3000 · •••.••••••• 

@: 
0 2000 
~ 
..J 

1000 

~-- ~ .. 
0 0.1 

(0.0454.1059) 

I 
I 

/ 

I ,, 

0.2 0.3 0.4 

STRAIN 1 (%) 

0.5 0.6 0.7 0.8 

(0.0876,1534) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-480 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 in 
1.0000 in 

0.0491 sq in 

Time: 09:26:27 
Elapsed: 00:08:16 

3846 lb 
78330 psi 

22844667 psi 
44644 psi :;,:::i 

2192 lb ~ 
NA I 

NA :;,:::i 

33.00 '.'/4 ~ 
1.0000 m &. 

53.76 % ~ 
43997 psi ~ 

~~ 

~ 
0 



n 
I 

l,C) 

EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000.,.....-----------~--------...,,...----------. 

3000 · .. · 

C 2000 
< g 

1000 

0 ~--·· -·· - -· - -
0 0.1 

(0.0802.1528) 

./ 

,/ 
./ 

/ 

0~ 0~ OA 
STRAIN 1 (%) 

~·- -- .. ' 
0,5 0.6 0.7 

(0 .127.2098) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25•1. Extension-EUL 
Yield @ 2.25•/4 Extenslon-EUL 
Man. Elong.@ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-481 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Mln 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 In 
1.0000 in 

0.0491 sq in 

Time: 09:37:55 
Elapsed: 00:08:07 

3839 lb 
78187 psi 

24116871 psi 
46843 psi ~ 

2300 lb ~ 
NA 

33.00N•: 5 
1.0000 in v, 

53.76 % ~ 
49700 psi ~ 

:'"' 

~ 
< 
0 



n 
I ..... 

0 

EXOVA- Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000-r--------------,---------r-----------, 

3000 

O 2000 · 
< 
0 
..J 

1000 

;' 
I /. 

~, .. , . .. - - •e-· T •--~• - •-

U 0.1 0.2 

(0.0744. 1382) 

I 
I 

I 

I 

0:3 0.4 

STRAIN 1 (%) 

.. --~ o:a 0:1 

(0.131.2138) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extenslon-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-482 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 in 
1.0000 in 

0.0491 sq in 

Time: 09:48:55 
Elapsed: 00:07:54 

3882 lb 
79063 psi 

27398640 psi 
49389 psi :;i:::, 

2425 lb ~ 
NA I 

32.00N~ ~ 
1.0000 in Vl 

55.38 % ~ 
54627 psi ~ 

~ 

~ 
< 
0 



C'"'.l 
I --

EXOVA • Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

3000 

@: 
C 2000 
< 
0 
..J 

1000 

I 

I 
c~--- -·· , ..... , . 

0 0.2 

(0.0580.1 345) 

0 ,4 o:s !ls ,. -
1.0 12 

. 
1.4 

STRAIN 1 (%) (0.115.1958) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extenslon-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-483 
EB 

CTL 
301058 

MF 
E-8 

o.5•/o /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 In 
1.0000 in 

0.0491 sq in 

Time: 10:26:35 
Elapsed: 00:09:01 

3760 lb 
76578 psi 

22535152 psi 
47271 psi ~ 

2321 lb ~ 
NA I 

NA~ 
32.00 % ..., 

1.0000 in v. 
53.76 % ~ 

54668 psi ~1;., 

~ 
:< 
0 



n 
I -N 

EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000T""---------- ------- -,-- --------,.------, 

3000 

C 2000 •.. 

~ .., 

1000 

0 i· 
0 o., 
(0.0523.1109) 

/ 

/ ,, 

OJ 
STRAIN 1 (%) 

0.5 o:s 0 ,7 

(0.118.1643) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield@ o.20•1D Offset 
Yield @ 0.20o/e Offset 
Yield @ 2.25•t. Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058484 
EB 

CTL 
301058 

MF 
E-8 

0.5% /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 in 
1.0000 in 

0.0491 sq in 

Time: 10:39:01 
Ela0sed: 00:08:18 

3742 lb 
76212 psi 

16361061 psi 
44684 psi ~ 

2194 lb ~ 
NA I 

32.00N•: ~ 
1.0000 in ~ 

52.67 % ~ 
44094 psi ~ 

~~ 

~ 
:< 
0 



() 
I -w 

EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000,-----------------r----------------, 

3000 

C 

g 

1000 

/ 
/ 

Ct•· --J- ----- ·-···----;-·•------·.,..--·• .. - ·-:-• 4' "'·--·:-•·• 
0 o. 1 0.2 0.3 0.4 0.5 

-..,. ..... - -- .. -----1 
o• 03 o~ 

(0.0529.1469) STRAIN 1 (%) (0.110.18701 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT. #: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong.@ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-485 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 in 
1.0000 in 

0.0491 sq in 

Time: 10:51:11 
Elapsed: 00:08:29 

3747 lb 
76314 psi 

14702096 psi 
46008 psi ~ 

2259 lb ~ 
NA I 

34.00N~ ~ -;-, 
1.0000 in v, 

54.84 % ~ 
45969 psi ~i 

~ 
0 



n 
I -~ 

EXOVA • Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000T"""-----------"""T-------"7""-----------, 

3000 

o 2000 • · .• 

"' 0 
...I 

1000 

C•f-- .• • • • . . 
0 U.1 

(0.0722. 15281 

.I 
, , 
/ 

U.2 0:3 0:4 

STRAIN 1 (%) 

o'.!i O.ti 0.7 o:s 
(0.123.2030) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: • 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extenslon-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-486 
EB 

CTL 
301058 

MF 
E-8 

0.5% /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2490 in 
1.0000 in 

0.0487 sq in 

Time: 11:02:15 
Elapsed: 00:08:12 

3734 lb 
76674 psi 

19568869 psi 
47659 psi ~ 

2321 lb ~ 
NA I 

33.00N:. 5 
1.0000 in VI 

55.02 % ~ 
54251 psi~ 

~ 
< 
0 



(".) 
I -VI 

EXOVA • Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000-,----------------::.------------------, 

3000 

~ 
C 2000 · 
c5 ... 

1000 

C j -· 
0 

(0.108.1816) 

o., 0.2 ·o'.3 
STRAIN 1 (%) 

0.5 
. 

o:s 
I0.155.23801 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity • 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-487 
EB 

CTL 
301058 

MF 
E-8 

0.5o/o /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 in 
1.0000 In 

0.0491 sq in 

Time: 11:16:46 
ElaDSed: 00:07:51 

3729 lb 
75947 psi 

23969699 psi 
47230 psi :;ii::, 

2319 lb ~ 
NA~ 
NA ""C 

32.00 o/o -l 
1.0000 in t11 

56.97 o/o e; 
54542 psi °' 

~~ 

~ 
~ 
0 



n 
I -°' 

EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000,------------------,...-----------.,.....-----. 

3000 

~ 
C 2000 · cc 
0 
..J 

1000 

I , 
I / r 
! 
I 

(' , . 
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10.108.1816) 

/ , 

o:~ 0.3 

STRAIN 1 (%) 

0.4 0 .6 

(0.155.2380) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 01/22/13 

Peak Load 
Peak ·Stress 
Modulus of Elasticity 
Yield @ 0.20¾ Offset 
Yield @ 0.20o/e Offset 
Yield @ 2.25o/e Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length · 
Reduction of Area 
Yield-Halt of Force 

301058-487 
EB 

CTL 
301058 

MF 
E-8 

0.5% /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 in 
1.0000 in 

0.0491 sq in 

Time: 11:16:46 
Elapsed: 00:07:51 

3729 lb 
75947 psi 

23969699 psi 
47230 psi ,:, 

2319 lb ;::g 
NA I 

32.00N°: 5 
1.0000 in vi 

56.97 % ~ 
54542 psi ~<J;,. 

~ 
0 



(j 
I --...J 

EXOVA • Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000-,----------------,..-------'7"---------, 

3000 

C 2000 g 

1000 

I / 
o-li_~-- . . ci o., 

(0 .0479.1281) 

I 
I 

I 

I 

o'.J 0.4 

STRAIN 1 (%) 

- 0.!> 
.. .. - ... 

o:6 0:1 0.8 

(0.0908.1688) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.2011/e Offset 
Yield @ 0.20% Offset 
Yield 12.25% Extenslon-EUL 
Yield 2.25% Extension-EUL 
Man. long. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-488 
EB 

CTL 
301058 

MF 
E-8 

O.So/e /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 in 
1.0000 in 

0.0491 sq in 

Time: 11:27:43 
Elapsed: 00:08:03 

3729 lb 
75947 psi 

18929677 psi 
45153 psi ~ 

2217 lb ~ 
NA~ 
NA --ci 

31.00 "!. ';"-l 
1.0000 in v. 

56.97 % ~ 
47763 psi °' 

~~ 

~ 
0 



n 
I -00 

EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000,------------------r----------------, 

3000 

~ 
a 2000 
~ 
.J 

1000 

/ 
Q ! . . . . - . 

o o'., 0.2 

(0.0623.1186) 

/ 
/ 

ci:; 
STRAIN 1 (%) 

O.• 
. 

o:s o:s 
(0104.1661 ) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield@ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extenslon-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-489 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 in 
1.0000 in 

0.0491 sq in 

Time: 11:39:19 
Elapsed: 00:08:13 

3779 lb 
76965 psi 

23052271 psi 
43890 psi ~ 

2155 lb :g 
NA ~ 
NA -c 

33.00 % >-3 
1.0000 in VI 
53.76 % ~ 

44275 psi ~ 
~~ 

~ 
~ 
0 



n 
I -\0 

EXOVA - Glendale Hts. 
194 lnternatlonale Blvd. 
Glendale Hts. IL 60139 

CODO-r------------r----------...----------, 

3000 ..... • 

0 2000 
~ 
..J 

1000 

(! , 

0 

(0.0308. 751 .4) 

, 
0.1 

I 
0.3 

STRAIN 1 (%) 

o., 0.5 
, 

o:6 
(0.0793.1498) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20°/4 Offset 
Yield @ 0.20°/4 Offset 
Yield@ 2.25% Extenslon-EUL 
Yield @ 2.25°!. Extension-EUL 
Man. Elong.@ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-490 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 In 
1.0000 In 

0.0491 sq in 

Time: 11 :49:44 
Elapsed: 00:08:12 

3776 lb 
76904 psi 

32180604 psi 
43503 psi ~ 

2136 lb "'C 
NA ,:i 
NA ~ 

33.00 % -;-3 
1.0000 in v-. 

53.76 % ~ 
42419 psi l~ 

w 
0 



n 
I 

N 
0 

EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000 

3000 

c 2000 
~ ... 

1000 

0 ~! 1 

0 01 

(0 .0383.862.81 

... 

I 
I 

/' 
I 

0,2 o:3 o:• o.~ 
STRAIN 1 (%) /0.D763.1334) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20°/e Offset 
Yield@ 0.20o/• Offset 
Yield 12.25% Extension-EUL 
Yield 2.25% Extenslon-EUL 
Man. long. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058491 
EB 

CTL 
301058 

MF 
E-8 

o.se;. /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2490 In 
1.0000 in 

0.0487 sq in 

Time: 12:00:01 
Elapsed: 00:08:07 

3769 lb 
TT392 psi 

25083200 psi 
42094 psi ~ 

2050 lb ~ 
NA I 

31.00N: ~ 
1.0000 in &i 

55.02 % ~ 
42357 psi ~ 

~ 
0 



EXOVA • Glendale Hts. 
194 lnternatlonale Blvd. 
Glendale Hts. IL 60139 

4000,-----------,r-------r-- ------------, 

3000 

l 
O 2000 
g 
...I 

1000 

o J ···-·o'.1 - -
(0.0256,428 .4 ) 

... . -
0:2 o:3 o:4 o:s 

STRAIN 1 (%) 

I • • 1 
0 .9 

(0.0655.965.6) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT. #: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yleld @ 0.20% Offset 
Yield@0.20% Offset 
Yield @ 2.25% Extenslon-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong.@ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-492 
TS 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2490 in 
1.0000 in 

0.0487 sq in 

Time: 12:37:48 
Elapsed: 00:07:54 

3799 lb 
78008 psi 

28016041 psi 
43676 psi ~ 

2127 lb "'t1 
NA I 

NA ~ 
31.00 o/. -l 

1.0000 in &-
55.56 % t 

44513 psi °' 
~~ 

~ 
~ 
0 



EXOVA • Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000,-------------r---------.--------------. 

3000- .• . .. • · .•. · .. 

@: 
C 2000 · 
c( 
0 
..J 

1000 

0-'-
o 0.1 

(0. 0597, 1302) 

; 

I 
I 

0.3 0.4 

STRAIN 1 (%) 

.-
0.5 0.6 0.7 

! 
0.8 

(0.135.2128) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Efong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-493 
EB 

CTL 
301058 

MF 
E-8 

0.5% /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2490 in 
1.0000 In 

0.0487 sq in 

Time: 12:48:32 
Elapsed: 00:08:26 

3860 lb 
79261 psi 

22125861 psi 
47762 psi ,:, 

2326 lb ~ 
NA I 

32.00N: ~ 
1.0000 in v, 

55.02 % -~ 
49850 psi ~i 

~ 
0 



(") 
I 

N w 

EXOVA • Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

.-000~------- ------- ~----------"'7'""------, 

3000 · 

g 
C 2000 
ct 
0 
..J 

1000 

c+ 
0 

(0.0716.14TT) 

0.1 

.· 
/ , 

/ , 

0.2 o:s 
STRAIN 1 (%) 

0.4 o:s 0.6 

(0.118.2018) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT. #: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-494 
EB 

CTL 
301058 

MF 
E-8 

0.5°.4 /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 In 
1.0000 In 

0.0491 sq In 

Time: 13:01 :40 
Elapsed: 00:07:41 

3752 lb 
76415 psi 

22643232 psi 
48330 psi ~ 

2373 lb --c 
NA,::, 
NA ""Cl 

1~0°ogg ~ ~ 
57.49 % ~ 

54966 psi ~~ 

~ 
0 



EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000,---------------.------------ ------.,.., 

3000 ' · 

0 2000 
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1000 

, 
C·! •. • 

O· 0:1 

(0.0427.1161) 

·- - - -,· ... - ~· -· r .......... -
0.3 0,4 

STRAIN 1 (%) 

t . 
0,5 

.~ .. - -- ... 
0.6 0,7 

(0.09TT.1794) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 

• Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-495 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2490 in 
1.0000 in 

0.0487 sq In 

Time: 13:12:09 
Elapsed: 00:07:53 

3759 lb 
77187 psi 

23421107 psi 
45626 psi ~ 

2222 lb >-c 
NA I 

NA~ 
31.50 % ---3 

1.0000 in &. 
51 .73 % ~ 

47186 psi o-, 
~ 

~ 
0 
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EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000-,---------- - ------- ------.,,.....------..... 

3000 

~ 
0 2000 
41: 
0 
..I 

1000 

0~ 
CJ 

(0.0710.1564) 
0~3 ... -

0.6 
.. , 
o:7 

STRAIN 1 (%) 10.135.2168) 

Specimen#: 
Operator: 
Client ·Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 01/22/13 

Peak Load 
Peak Stress 
Modulus of Elasticity 
Yield@ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-496 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2490 In 
1.0000 In 

0.0487sq In 

Time: 13:22:38 
Elapged: 00:07:51 

3762 lb 
77248 psi 

19400486 psi 
47864 psi ~ 

2331 lb ~ 
NA I 

32.00N: ~ 
1.0000 in v. 

50.04 % ~ 
53583 psi ~i 

~ 
~ 
0 



n 
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EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000-r----------------,--------""T"---------, 

3000 

C 2000 
< 
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..J 

1000 

O·t - -· · • 
0 0:1 

{0.0728.1525) 

.. 
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/ 

0.3 0:4 

STRAIN 1 (%) 

0.5 O.E, 0.7 

10.146.2281 l 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield@ 0.20% Offset 
Yield @ 2.25% Extenslon-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-497 
EB 

CTL 
301058 

MF 
E-8 

0.5% /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2480 In 
1.0000 In 

0.0483 sq in 

Time: 13:32:57 
Elapsed: 00:07:54 

3726 lb 
77143 psi 

21236747 psi :,;:, 
48613 psi ._, 

2348 lb ~ 
NA~ 
NA --c:i 

31.00 % 7' 
1.0000 in Vl 

55.73 % ~ 
54274 psi~ 

~ 
0 



EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000T"""-------------r-----------r--------, 

3000 ... .. · .. • .. •....••• . • ······ "· · f ••••••••••••••• • ; ..................... - ................... . - ··-·. ' - ••••• ••· •• ••••• • . . . ' 

0 2000 

9 

1000 

J 

I 
I 

C ., • ••. 
0 o:, 0.2 • o'.3 · - - 1 

0.4 -- o'.5 · - •• · - 0.6 

(0.131.1487) STRAIN 1 (%) (0.157.2047) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : · 
EXT.#: 
LOADCELL CAP.: 
cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22113 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yleld @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-498 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Mln 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2490 in 
1.0000 In 

0.0487 sq in 

Time: 13:43:06 
Elapsed: 00:08:23 

3738 lb 
76756 psi 

46340478 psi 
48008 psi ~ 

2338 lb "'C 
NA :;b 
NA """C 

33.00 o/o 71 
1.0000 in v. 

56.62 % ~ 
53265 psi ~i 

~ 
~ 
0 



n 
I 

N 
00 

EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

5000~------------------------,---------. 

C 
C[ 
0 
.J 

4000 

3000 .. --············· .. 

2000 • · · 

1000 

C ~ . 
0 0.1 

(0.0620.1100) 

, . 
0.2 0~ 

. ... ··- . o: .. : 
0,5 0.6 ' 0:1 

STRAIN 1 (%) (0.113.1841 ) 

Specimen#: 
Operator: 
Client Name: 
lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
lOADCELl CAP.: 
Cal Due Date: 

·Geometry: 
Diameter: 
Gage length: 
Area: 

Date: · 01/22/13 

Peak Load 
Peak Stress 
Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUl 
Yield @ 2.25o/• Extension-EUL 
Man. Elong. @ Break 
Gage length 
Reduction of Area 
Yield-Halt of Force 

301058-499 
EB 

CTl 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2490 In 
1.0000 In 

0.0487 sq in 

Time: 13:53:41 
Ela0sed: 00:07:44 

4044 lb 
83039 psi 

29038613 psi ,:::1 
48747 psi -,:i 

2374 lb >-c 
NA I 

NA~ 
30.00 % ";"-3 

1.0000 in ~ 
48.90 o/o v-, 

50780 psi~ 

~ 
0 



n 
I 
N 
\0 

EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

5000,--- ----------,------~------ - - ---, 

4000 . ... · .. 

3000 

g 
Q 
< 
0 
...I 

2000 

1000 

,. 
C ~ -· ~ ... . ·-- -- - • - -- .. 

o o., 02 o:3 · oti o.5 0.6 0.7 
' - - .. - ' o:a o:s 

(0.0577.1443) STRAIN 1 (%) (0.122.2142) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25o/e Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-500 
EB 

CTL 
301058 

· MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2530 in 
1.0000 in 

0.0503 sq in 

Time: 14:05:18 
Elapsed: 00:08:30 

4036 lb 
80239 psi 

21900147 psi ,::, 
49443 psi "'C 

2487 lb "'C 
NA~ 
NA "'C 

33.00 % ';-3 
1.0000 in v. 

57.47 % ~ 
56300 psi ~ 

s' 
< 
0 



(j 
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v,J 
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EXOVA-Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000..--------------------------------. 

3000 · · ............. ..... . ............ . 

g 
O 2000 
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...I 

1000 
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.0 

(0. 0785. 1382) 

0:1 
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0:3 

STRAIN 1 (%) 

' o:6 
(0.121,1974) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT. #: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield I 0.20% Offset 
Yield 0.20% Offset 
Yield 2.25% Extension-EUL 
Yield 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-501 
EB 

CTL 
301058 

MF 
E-8 

o.5•1o /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 in 
1.0000 In 

0.0491 sq In 

Time: 14:16:22 
Elapsed: 00:07:55 

3911 lb 
79654 psi 

28618961 psi ~ 
48493 psi '"t:l 

2381 lb '"e 
NA~ 
NA '"t:l 

33.00 % ';'°l 
1.0000 In ~ 

56.44 °/~ ~ 
55582 ps, !>-

~ 
~ 
0 



(j 
I w -

EXOVA • Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

~00-r-----~--------""T"----------r--...----~ 

3000 • 

@: 
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(0.0621.1119) 
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0.3 . o: .. -·~ .. , -, . 

0,5 0.6 

STRAIN 1 (¾) (0.106.1686) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20•,4 Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extenslon-EUL 
Yield @ 2.25% Extenslon-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-502 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Mln 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2530 in 
1.0000 in 

0.0503 sq In 

Time: 14:29:41 
ElaPSed: 00:07:58 

3987 lb 
79264 psi 

25759402 psi 
45129 psi ~ 

2270 lb · "' 
NA~ 
NA "'ti 

33.00 •,4 ~ 
1.0000 in ~ 

58.49 % v. 
47017 psi ~ 

~ 
0 
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EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

~00.----------,------,--------------~ 

3000 ·• .•• · .....•........ 

o 2000 
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0 
...I 

0 ~ •• - -~ -:- · , 
0 0.1 

·(0.0572.1444) 

0:3 o'.4 - ., o'.s OA OJ 

STRAIN 1 (%) 

. 
o:a 0:9 

(0.105.2000) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yleld Speed: 
UNITED FRAME : 
EXT. #: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22113 

Modulus of Elasticity 
Yield @ 0.20% Offset 
· Yield @ 0.20% Offset 
Yield@ 2.25% Extenslon-EUL 
Yield@ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-503 
EB 

CTL 
301058 

MF 
E-8 

0.51/o /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 in 
1.0000 in 

0.0491 sq in 

Time: 14:39:48 
Elapsed: 00:08:26 

3920 lb 
79837 psi 

24301265 psi 
49552 psi ; 

2433 lb · .., 
NA~ 
NA~ 

34.00 % ~ 
1.0000 in ~ 

58.53 % VI 

55037 psi ~ 

~ 
~ 
0 



EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000'T"""-------------- ----~--------~--, 

3000 · 

l 
C 2000 
< 
0 
..I 

1000 

/ 

0 ~· ... ·- --
-0.1 

(0.0443.1147) 

., 
0 0.3 

STRAIN 1 ("M 
o.:S ·o:, 

(0.106,1718) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT. #: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22113 

Modulus of Elasticity 
Yield I 0.20% Offset 
Yield 0.20% Offset 
Yield 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-504 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2480 In 
1.0000 in 

0.0483sq in 

Time: 14:52:24 
Elas,sed: 00:08:05 

3881 lb 
80352 psi 

19124678 psi 
46501 psi ~ 

2246 lb >-c 

~~ 
33.00 % ';-3 

1.0000 in v-. 
57.33 o/o ~ 

46380 psi ~~ 

~ 
0 



n 
I w .,. 

EXOVA • Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000.-----------------,---------7"""------- ---. 

3000 
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~ 2000 
0 
...J 

1000 

0 ~ - .-., ... -
0 o., 
(0.0455, 1243) 

0.3 0.4 O.!, 0.6 0.7 
STRAIN 1 (%) 10.0872, 1656) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
car Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield@ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-505 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2490 in 
1.0000 In 

0.0487 sq In 

Time: 15:03:15 
ElaDsed: 00:08:24 

3882 lb 
79713 psi 

19788589 psi ,:, 
47043 psi "'d 

2291 lb "'d 
NA I 

NA 2g 
33.00 % ';°3 

1.0000 in ~ 
58.19 % v, 

47872 psi ~~ 

~ 
< 
0 



n 
I w 

V, 

EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000,---------------r---------r------ -----, 

3000 ........ . 

0 2000 
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..J 

1000 

0. -,. - ' 
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(O.125,2O18) 
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- f• .... • 

0.3 0.4 

STRAIN1 (%) 

' · o~s- ·-·-· o~, 0:1 

(0 .172.2524) 

Specimen#: 
Operator: 
Client Name: 
lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-506 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2470 in 
1.0000 in 

0.0479 sq in 

Time: 15:13:57 
Elapsed: 00:07:34 

3845 lb 
80271 psi 

22585577 psi ~ 
51169 psi .,, 

2451 lb "'t1 
NA ,::i 
NA "'Cl 

31.00 •1,, ";, 
1.0000 in v. 

54.83 % t; 
58429 psi ~i 

~ 
~ 
0 



EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000.--------------,---------r-----------, 

3000 .• 

~ 
C 2000 
~ _, 

1000 
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.Ii 
I 

C ·!· 
0 0.1 0.2 0.3 0.4 o:& 0.1 

(0.0507.1028) STRAIN 1 (011,) (0.102.1694) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOAD CELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield I 0.20% Offset 
Yield 2.25% Extension-EUL 
Yield 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-507 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2460 in 
1.0000 in 

0.0475 sq in 

Time: 15:24:29 
Elaosed: 00:07:16 

3835 lb 
80737 psi 

26360550 psi 
47768 psi ; 

2269 lb . .., 
NA~ 
NA~ 

29.00 % -;-, 
1.0000 in v. 

52.24 % ~ 
49687 psi J 

~ 
~ 
0 



EXOVA-Glendale Hts. · 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000~--------------~.--------------,r------, 

3000 •.••• · •.. · 

~ 
C 2000 
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1000 

0 ..... 
0 - 0.1 

(0 .0799.1528) 

/ 

,' 

o'.3 
STRAIN 1 (%) 

0.4 0.5 0.6 

(0.139.21641 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT. #: 
LOADCELL CAP.: 
cat Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield I 0.20% Offset 
Yield 0.20% Offset 
Yield 2.25% Extenslon-EUL 
Yield 2.25o/. Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-508 
EB 

CTL 
301058 

MF 
E-8 

0.5% /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2500 In 
1.0000 In 

0.0491 sq in 

Time: 15:34:04 
Elapsed: 00:07:58 

3859 lb 
78595 psi 

21817957 psi 
46375 psi ~ 

2277 lb . .., 
NA~ 
NA ""O 

32.00 % ';°i 
1.0000 in v. 

55.38 % ~ 
48237 psi ~<t 

w 
0 



n 
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vJ 
00 

EXOVA • Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000,-------------------------------,--, 

3000 

C 2000 cc 
0 
..J 

1000 

01 
0 0,1 

(0.0536.1032) 

/ 

/ 
0:2 -··-- o:3 

STRAIN 1 (%) 

0:4 -e>:5 o:s 
10.121 .16741 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/22/13 

Modulus of Elasticity 
Yield @ 0.20°/. Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058--509 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Mln 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2470 In 
1.0000 In 

0.0479 sq In 

Time: 15:44:30 
Elapsed: 00:07:21 

3732 lb 
77912 psi 

18608540 psi ,:i 
44572 psi ~ 

2135 lb i-c, :~ 
33.00 % 7' 

1.0000 in VI 

55.38 % ~ 
44322 psi ~? 

~ 
~ 
0 



EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

40001-r----------------r-----------r-------, 

3000 

C 2000 -c 
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I) • • 
0 o., 
(0.0441,602.9) 
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/ 
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I 

0.3 

STRAIN 1 (¾) 

o.~ 0.6 

10.100.1346) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOAD CELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-510 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2450 in 
1.0000 in 

0.0471 sq in 

Time: 08:14:48 
ElaDsed: 00:07:44 

3568 lb 
75754 psi 

27753033 psi ~ 
44034 psi "'ti 

2074 lb '"ti 
NA :;r;, 
NA "'ti 

31.00 o/a -;, 
1.0000 in ~ 

56.28 % VI 
O'\ 44092 psi ~~ 

~ 
< 
0 



.. 

(j 
I 
~ 
0 

EXOVA- Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

~00,.--------------...----------...----------, 

3000 

i 
Q 2000 
C 
0 
..J 

1000 

C • 
0 0.1 

I0.0542.1277) 

I 

I 

I 
I 

; 

0.:1. 0.3 0.4 o.s 0.6 07 

STRAIN 1 (¾) (0 .0882.1654) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20°!. Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. l:iong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-511 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2480 in 
1.0000 In 

0.0483 sq in 

Time: 08:24:33 
Elapsed: 00:08:18 

3711 lb 
76832 psi 

21959454 psi 
46667 psi ~ 

2254 lb ~ 
NA 

32.00N: ~ 
1.0000 in ~ 

57.85 % ~ 
48738 psi j 

~ 
< 
0 



n 
I 

""' .... 

EXOVA- Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000T""----------------r----------r-------, 
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o.~ o'.s O) 

(0.0940.1478) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-512 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2460 In 
1.0000 in 

0.0475 sq in 

Time: 08:35:12 
ElaPSed: 00:08:04 

3811 lb 
80232 psi 

19616983 psi 
45663 psi :;:,::i 

2169 lb ~ 
NA I 

32.00N: ~ 
1.0000 in v, 

53.91 % ~ 
45437 psi 'j.. 

w 
0 



EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000-r----------------"-7"---------~-----, 

3000 

~ 
C 2000 
c( 
0 
..J 

1000 

0 0.1 

(0.0716, 1323) 

/ 
0.2 

/ 
,; 

0.3 

STRAIN 1 (%) 

0.4 u.:, 0.6 

(0 148,2208) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25•1,, Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-513 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2460 in 
1.0000 In 

0.0475 sq in 

Time: 08:46:08 
Elapsed: 00:07:46 

3792 lb 
79832 psi 

23568832 psi 
48737 psi ~ 

2315 lb ~ 
NA I 

32.00N: ~ 
1.0000 in &, 

54.46 •;. ~ 
54877 psi °' 

~~ 

~ 
~ 
0 



EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000T"""---------------.--------------------, 

3000 

~ 
C 2000 
~ 
.J 

1000 

t' •-
il 0.1 

(0.0501.851.6) 

, 
I 

I 

. ___ .. __ . ,._ .... 
0.2 o:a 

STRAIN 1 (%) 

&~--- • .. _, 

o'.s o:& 
(0.108.16761 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong:@ Break· 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-514 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2450 In 
1.0000 in 

0.0471 sq in 

Time: 08:56:40 
Elapsed: 00:07:58 

3780 lb 
80255 psi 

29286834 psi 
47749 psi ~ 

2249 lb :g 
NA I 

32.00N:. ~ ';-l 1.0000 in v, 
56.28 % ~ 

48967 psi °' 
~~ 

w 
0 



EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000'T"""-------------r------------r-------, 

3000 · 

~ 
~ 2000 
0 
..J 

1000 

0 .. 
0 

(0.04 93.819.4 ) 

I , 

0.1 0.2 

, 
I 

/ 

O.:S 

STRAIN 1 (%) 

.. . . ~ --
0.4 O.!J 0,b 

(0.110.1658) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield@ 0.20% Offset 
Yield@ o.20•1o Offset 
Yield 12.25% Extension-EUL 
Yield 2.25% Extension-EUL 
Man. long. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-515 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2450 in 
1.0000 In 

0.0471 sq In 

Time: 09:06:47 
Elapsed: 00:07:54 

3782 lb 
80297 psi 

29413812 psi 
47197 psi ~ 

2223 lb i-t:j 
NA "C 

32.00N: ~ 
1.0000 in Z; 

53.54 °lo ~ 
49223 psi ~ 

~ 
0 



EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

4000.-----------,,--------,----------------, 

3000 

c 2000 · 
~ 
..J 

I 
(!-t • •..• 

0 o., 0.2 

(0.0447 .945.5} 

I 

I 
I , 

0;3 0.4 o:s 
STRAIN 1 (o/o) 

o., 0.8 O.S 

(0.0933. 1570) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-516 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Mln 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2480 in 
1.0000 In 

0.0483 sq in 

Time: 09:17:31 
Elapsed: 00:08:25 

3839 lb 
79482 psi 

26684721 psi 
45880 psi ~ 

2216 lb ~ 
NA 

32.00N.: ~ 
1.0000 in ~ 

54.65 % .,. 
45972 psi ~ ~.,. 

~ 
0 



EXOVA • Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

5000-,--- --- ------------ -,----- - - ----,,........----. 

i 
0 
C( 
0 
...I 

4000 .. 

3000 

2000 

1000 

/ 
" " 

/ 

(' ~-- - -·- , • -·.-J .. .. - -- ·-
0 0.1 0.2 

10.0321.956.6) 

/ , 

.--- .. • ,. __ , -· ·• r• .• --··- - -- • 
L3 OA LS 

•- -...- •• - - • I 

o:6 0:1 
STRAIN 1 (%) (0.105.1754) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT. #: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-536 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Mln 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2470 in 
1.0000 in 

0.0479 sq in 

Time: 09:31 :04 
Elapsed: 00:07:41 

4042 lb 
84384 psi 

22736713 psi ,::, 
49040 psi -c, 

2349 lb '"C 
NA~ 
NA -c, 

30.50 9/o ";"-l 
1.0000 in ~ 

53.19 % ~ 
48433 psi ~~ 

~ 
0 



EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

~00.-----------------~....------ ---r-----~ 

4000 

3000 

g 
C 
o( 
0 
..J 

2000 

C"" . .• 
0 o:, 0.2 o'.3 •. - •. o'.4 .. 

O.S ' 0.7 
(0 .0393 .978.8) STRAIN 1 (%) (0.106.1792) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield @ 0.20o/o Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extenslon-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-537 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2470 in 
1.0000 in 

0.0479 sq in 

Time: 09:41:12 
ElaDSed: 00:07:59 

4030 lb 
84134 psi 

25028990 psi ,::, 
48873 psi ~ 

2341 lb ;:, 
NA "'C 
NA -;, 

32.00 % Vt 
1.0000 in ~ 

52.07 % ~ 
49282 psi ~~ 

~ 
0 



EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

YOO-.-------------------,,---------,--- ~ 

<&000 

3000 

! 
0 
C 
0 .., 

2000 

1000 / 
// 

/ 
c~. - - .... .., ___ ,._.,.._.,_ 
o 01 oi 

- ... _ ·~• 
0,3 o:. 0.$ 

-• • -•.J ----:I 
0.6 0.7 

(0.0383.1060) STRAIN 1 (0~) (0.111 .1 815) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT. #: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25o/e Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-538 
EB 

CTL 
301058 

MF 
E~ 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2480 In 
1.0000 in 

0.0483 sq in 

Time: 09:52:02 
Elapsed: 00:07:55 

4058 lb 
84017 psi 

20147834 psi ,::i 
48861 psi ""t:I 

2360 lb ~ 
NA~ 
NA.,_, 

32.00 % ~ 
1.0000 in .i::,. 

54.11 % VI 

47674 psi ~ 
~ 
< 
0 



EXOVA-Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

SOOO'T"""-----------------.------------,.----, 

4000 

3000 

~ 
C 
C( 
0 
..J 

2000 

1000 

C7- -·-- . .a.. ~ 
0 o., 
(0.0444. 732.8) 

/ 
, , 

I 
/ 

I 

/ l 

..,. • - ·-r-· .. -----~ l -·- _ ... · •• • • 
0.2 o'.3 o.4 o.s o.& 

STRAIN 1 (% ) 10.0918.1458) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yleld Speed: 
UNITED FRAME : 
EXT. #: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-539 
EB 

CTL 
301058 

MF 
E-8 

0.50/. /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2480 in 
1.0000 in 

0.0483 sq In 

Time: 10:02:49 
ElaPSed: 00:07:46 

4031 lb 
83458 psi 

30753176 psi ~ 
47743 psi ~ 

2306 lb ::i:, 
NA '"ti 
NA,._, 

31.00 .,,. &i 
1.0000 in +>-

53.01 % ~ 
48414 psi ~+>-

w 
0 



n 
I 

V, 
0 

EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

'000"T"'""-------------r--------~-------...--~ 

3000 · .. .. ..... . .. .. 

C 2000 g 

1000 I , 
I 

, 
0 !---- • • -- I • 

0 0.1 
.. ..__ ...... - ---- ·. - ... - .· -·~· .. ·---- - - - .. .,. . ., 

u u u ~ u u 
(0 .0854.1459) STRAIN 1 ("/o) (0.1 30.2028) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield@ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-540 
EB 

CTL 
301058 

MF 
E-8 

o.5•!. IMin 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2470 In 
1.0000 In 

0.0479 sq in 

Time: 10:13:08 
Elapsed: 00:07:50 

3995 lb 
83403 psi 

26182631 psi 
51566 psi " 

2470 lb ~ 
NA '"t:i 

30.0oN: ~ 
1.0000 in ';, 

52.63 % ~ 
58046 psi ~ 

~~ 

~ 
:< 
0 



n 
I 

V, -

EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

~00,--------------r-----------,,---- ---~ 

3000 • 

C 2000 
~ 
..J 

1000 

{' : 
0 0.1 

(0.0562.1017) 

I 

I 
o ... 

,/ 

0.3 

STRAIN 1 (¾) 

0.4 0,6 

(0.107.1735) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT. #: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield @ 0.20°/e Offset 
Yield 12.25% Extension-EUL 
Yield 2.25°/4 Extension-EUL 
Man. long. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-541 
EB 

CTL 
301058 

MF 
E-8 

0.5o/e /Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2470 in 
1.0000 in 

0.0479 sq In 

Time: 10:24:29 
ElaPSed: 00:07:57 

3697 lb 
77182 psi 

30597427 psi ~ 
46013 psi '"Cl 

2204 lb :x, 
NA "'0 
NA --, 

32.00 % v, 
1.0000 in ~ 

55.91 % °' 
48149 psi ~~ 

w 
0 



n 
I 

V\ 
N 

EXOVA - Glendale Hts. 
194 Internationale Blvd. 
Glendale Hts. IL 60139 

,ooo 

3000 

O 2000 
~ 
..I 

1000 

07 -·-···-· 
0 0 1 

10.0475.1028) 

..... 

.. _ .... __ -
0.2 0:3 o:• ·0.5 

~ - .. 
0.7 

STRAIN 1 (%) (0.115.1613) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTMSpec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT. #: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 

Peak Load 
Peak Stress 

01/23/13 

Modulus of Elasticity 
Yield @ 0.20% Offset 
Yield@ 0.20o/, Offset 
Yield @ 2.25°1. Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-542 
EB 

CTL 
301058 

· MF 
E-8 

0.5%/Mln 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2470 In 
1.0000 in 

0.0479 sq in 

Time:· 10:34:44 
Elaosed: 00:08:25 

3703 lb 
n301 psi 

17272075 psi :,::, 
44823 psi ,.:, 

2147 lb ~ 

:: ~ 
31.50 % I 

1.0000 in ~ 
55.38 % V\ 

45808 psi ~i 
~ 
~ 
0 



n 
I 

v-, 
w 

EXOVA - Glendale Hts. 
194 Internationale Blvd . 

. Glendale Hts. IL 60139 

4000·-.---- --- ----------::.------------r-------, 

3000 · 

C 2000 
~ _, 

1000 

C., •a, ...... 
0 0.1 

(0.0733.1396) 

I , ,. 

0.2 0.3 

STRAIN 1 (%) 

0.4 o.s o:G 
(0.134.2150) 

Specimen#: 
Operator: 
Client Name: 
Lab Number: 
Engineer: 
ASTM Spec: 
Pre-Yield Speed: 
Post Yield Speed: 
UNITED FRAME : 
EXT.#: 
LOADCELL CAP.: 
Cal Due Date: 

Geometry: 
Diameter: 
Gage Length: 
Area: 

Date: 01/23/13 

Peak Load 
Peak Stress 
Modulus of Elasticity 
Yield@ 0.20% Offset 
Yield@ 0.20% Offset 
Yield @ 2.25% Extension-EUL 
Yield @ 2.25% Extension-EUL 
Man. Elong. @ Break 
Gage Length 
Reduction of Area 
Yield-Halt of Force 

301058-543 
EB 

CTL 
301058 

MF 
E-8 

0.5%/Min 
.0625 "/Min 

2-17 
4657 
30K 

12/2013 

Round 
0.2470 in 
1.0000 in 

0.0479 sq in 

TI me: 10:45:27 
Elaosed: 00:07:49 

3697 lb 
77182 psi 

26584462 psi 
47891 psi ,:i 

2294 lb ~ 
NA I 

32.00N: ~ 
1.0000 in Z; 

56.45 % -"" 
55412 psi ~ 

~""" 
w 
0 



Exova Inc . • 
Glendale'Heights Laboratory 

RPP-RPT-54564, Rev. 0 

Date 01/22/13 Time 09.54 Opid SJJ 

T301058 S U B T E S T T301058 

Client Construction Technology Labs 
5420 Old Orchard Road 
Skokie , IL 

Contact 
Tel No 
Fax No 
Material 

60077 -1030 
JAMES LANE 
847 965 7500 
847 965 8997 
CARBON STEEL 

Item MACHINE ANO TEST. 48 SAMPLES 

Specification ASTM A370 -12a 

Ref No T301058: Issue 
MIF No 

Ord No 506190 
Ledger Code CONlOO (CTLI) 
Terms Net 

1 

Date Instructed 01/16/13 
Date Received 01/16/13 
Date Required 01/31 /13 
Engineer Michael Fee 

Date Instructed 01/16/13 
Date Received 01/16/13 

Clear Workshop By 01/17 /13 Date Req'lii red 01/31/13 
Complete Testing By 01/30/13 

Method Load Test Temp Results 
[Kgf) [°t] 

.. f.~: 'f. -K-21: <~e. 2;?:. .. 623(001) Core Hardness 'i~ HRB 100 ......... 
624(002) Core Hardness 1W HRB 100 

qp,g ?8, '1 ?'- f ......... ' ..... . ..... •·• .... . .... . . ...... . . . . . ' . ..... 
625(003) Core Hardness ~2. HRB 100 V J/,l. IL-~ ez. t,, 

• • •••·I • • t • ..... •. ' ...... • • I'• • • . . ··••. ••·••·· 

626(004) Core Hardness ~3 HRB 100 '1f.17 Pf.P ?f-P . . . . . . . ' . ...... ·t,:t;.: ....... .... .. .,.... . ..... 

627(005) Core Hardness 1-#'8''2$ HRB 100 .7,.,s :w.. '/~-'I ?.i•f ......... :# ::i.~.,.:P.?.:~:~::~;~: 628(006) Core Hardness 'lC\3 HRB 100 ......... 
/ 

629(007) Core Hardness uo,~ HRB 100 ~ It.~ 8~-P ~ ... ~.~ ... ,. 4 • • • f I •· • 4 . . .. . . . . .. . . . . . ..... 
~ ,, 

630(008) Core Hardness 44i~ HRB 100 ......... .. ~ .l!? ... ~ ·( --~~---
631(009) Core Hardness rot> HRB 100 

s,P.P ?f.' ""· I( • 0 I • I t • 0 I ...... . ..... . ..... • o 4 ••• I ...... 
632(010) Core Hardness J"O(, HRB 100 ... ff:. ~ ... #!,(. ... R"I'," ......... ····•· . ..... 
633(011) Core Hardness 5to HRB 100 

79 .p .77• 6 77. I, ......... ...... ' ..... ltllt I ······· ...... 
ii34(012) Core Hardness ',1'2... HRB 100 I"'.:> "1$ ,1-".'$ -

• 4 I • a - • I I ... ... ...... . ..... . ..... 

C-54 
Page 1 of 2 



Exova Inc. 
Glendale Heights Laboratory 

RPP-RPT-54564, Rev. 0 

Date 01/22/13 Time 09.54 Opid SJJ 

T301058 S U B T E S T T301058 

Client Construction Technology Labs 
5420 Old Orchard Road 
Skokie. IL 

Method Load 
[Kgf] 

635(013) Core Hardness ~~{p HRB 100 

636(014) Core Hardness 5..f I HRB 100 

637(015) Core Hardness HRB 100 

638(016) Core Hardness HRB 100 

Tested By .... ~ ... 
Worksheet Comments 

Ref No T301058 Issue 
MIF No 

Test Temp Results 
[OC] 

RZ.t gt.I, It..'/ ......... .. .. ... ' .... . ······· 
;,P.P 7f.t) 1)8.,S ......... 

......... 

. ......... 

Date I. 1!.:!,.,I.J ............ 

.f_µ ?8,/t I.I? --; 

C-55 

1 

.. .; ... 

. .......... . 

Page 2 of 2 



Exova Inc. 
Glendale Heights Laboratory 

RPP-RPT-54564, Rev. 0 

Date 01/22/13 Time 09.54 Opid SJJ . 

T301058 S U B T E S T T301058 

Client Construction Technology Labs 
5420 Old Orchard Road 
Skok i e . IL 

· Contact 
Tel No 
Fax No 
Material 

60077 -1030 
JAMES LANE 
847 965 7500 
847 965 8997 
CARBON STEEL 

Item MACHINE AND TEST. 48SAMPLES 
Specification ASTM A370 -12a 

Ref No T301058: Issue 
MIF No 

Ord No 50619D 
Ledger Code CONl00 (CTLI) 
Terms Net 
Date Instructed 01/16/13 

1 

Date Required -0li'el/1S t z f Date Received 01/16/13 ( 4 J 
Engineer Michael Fee 

Date Instructed 01/16/13 
Date Received 01/16/13 

Clear Workshop By 01/17/13 Date Required 01/31/13 
Complete Testing By 01/30/13 

Position Dimensions-' Denomination Test Tenp H/c No 

621(001) Longitudinal 

tnun] -10P 
.R/T F 2-, ' \ 

NIA ll>x11J.00x2V 44·1 

Energy Absorbed 
[ft. lbf] 

35"' 30 30 ...... • · . . . . . . . ..... . 
.,, 622(002) . Longitudinal 

~, : 
N/A 

,, 
lOxlO . 00x2V · ·, 44·2 .r .. R/T F 2- ?..7 .... ~Q .. . ,Z. 7 

~11 
Tested By 

. . 
_..:...

7
n~ i 

"- , c;;;: / '-:;: 
.. • r · ................. , ~ ... 

,lorkshee.t .CQll)fflents 

.. , 

Date j /2. '-/)3 . ... .. ..... . 

: \ 

.. 

C-56 Page 1 of 1 



Appendix D 

C-107 Rebar 

Specimen Testing Photographs 

D-i 
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C-107 Rebar Deformation Spacing (in.) 

C-107 Rebar Rib Width (cm.) 

D-1 
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- C-107 Rebar Deformation Width (cm.) 

~g . . 

\ \ \ \ 

C-107 Rebar 44-2 Close-up of Deformations 

D-2 
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C- 107 Rebar 44-2 Close-up of Deformations 

C-107 Rebar 44-1 Correlation of Marking of Sample ID to Sample Bag to Contract Number. 
This was typical for all rebar samples. 

D-3 
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C-107 Rebar 43-2 Machined Samples Ready for Lathe Grip End to be removed 

C-107 Rebar 43-2 with EXOVA ID of 515 

D-4 
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C-107 ASTM A370 Test Specimen 

ASTM A370 Test Apparatus with Strain Gauge Attached to C-107 Rebar Test Specimen 

D-5 
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C-107 Rebar ASTM A370 Test Specimen in Testing Machine Pre-test 

C-107 Rebar ASTM A370 Test Specimen in Testing Machine Post-Test 

D-6 
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United SFM Testing Machine (Load Frame) 

D-7 
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United SFM Testing Machine (Load Frame) Calibration I 

D-8 

-----------
------------
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United SFM Testing Machine (Load Frame) Calibration 2 

United SFM Testing Machine (Load Frame) Calibration 3 

' Macia 
1Metlel 

SIN 

r CaUbndoll Recall 
doll td t: .... ••eten 

10001-1 & EN 10002-S Te tin 

l 

u ited 
SFM30 

0402530 
300 - 20,000 Lbf 

12 months 
ASTM-E4 & ISO 7 

12 months 
ASTM-E83 & ISO 

\'ES 
~ .. 

- -----------~~--.!---,-

D-9 



RPP-RPT-54564, Rev. 0 

Gauge Length Stamping Jig 

Gauge Length Stamp 

D-10 
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United SFM Testing Machine (Load Frame) Data Acquisition Screen 

United SFM Testing Machine (Load Frame) Specimen Grip 

D-11 
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United SFM Testing Machine (Load Frame) Specimen Grip (Close-Up) 

C-107 Rebar Rockwell Hardness Test Specimen (Plan) 

D-12 
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C-107 Rebar Rockwell Hardness Test Specimen (Isometric) 

C-107 Rebar Rockwell Hardness Test Specimen in Test Machine 

D-13 
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Rockwell Hardness Test Machine 

• 

y;~, :. ,;. ~ 'it- ~ ~• I " ~, • J 

it 
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Rockwell Hardness Test Machine Calibration 

C-107 Rebar 44-2 Prior to Machining for Impact Tests 

• 'lo· .- ~ 

D-15 
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C-107 Rebar Sample 44-2 Charpy V-Notch Specimen (I) 

C-107 Rebar Sample 44-2 Charpy V-Notch Specimen (II) 

D-16 
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Tinius Olsen Impact Test Machine 

Tinius Olsen Impact Test Machine Scale 

D-17 



Tinius Olsen Impact Test Machine Calibration 

---·-···· ··9··--·· . - .. 
NIST Chllpf Verfflcltioft Stict ---· ~ d .. mlllt ASTU Sid E 2l 

Ma::11,- Sn1 ltlfflllr 135327 

\lenblcnDale Howenw7, 2012 

, Rqe of Vricaon Flom 85 J f6 ,..., t, ""6 al 
.. wa:tltllQIPIClltf 

;,,.J ../7 
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Tinius Olsen hnpact Test Specimen Holder 

C-107 Rebar ASTM A615 Test Specimens 

D-19 
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Baldwin BTE Test Machine for ASTM A615 Specimens 

D-20 



RPP-RPT-54564, Rev. 0 

Baldwin BTE Test Machine Calibration 

C-107 Rebar A615 Specimen in Load Frame with Top Rebar Grips Visible 

D-21 
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C-107 Rebar A615 Specimen in Load Frame with Bottom Rebar Grips Visible 

D-22 
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Radiological Survey Report 
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TANK OPERATIONS CONTRACTOR RADIOLOGICAL SURVEY REPORT RSR No. COC-005242 Page 1 of 1. 

Date I Start/Stop Time Area/Location RWP/Rev. 
9/10/12 0600 I 1500 200-E-241-C-T ANK. FARM CO-732 REV .3 

Purpose of Survey Description ofWort(,IComments: 

[ ] Material Release - Confidence Level C TANK FARM IS A POSTED RADIATION AND CONTAMINATION AREAJOB ENTAil..S REMOVING REBAR FROM C-
fl 67% r l 95% 107 MARS CORE.OOSERATE FELT AND CONCRETE RUBBLE WAS BAGGED AND TAGGED PRIOR TO REBAR 

[ ) RAM .Shipment: REMOVAL.CONCRETE RUBBLE WAS MOVED AWAY FROM REBAR.REBAR REMOVED,SIZED AND PLACED INfO A 

[ ] Required Task: 
WASTE DRUM FOR SHIPMENT .INITIALY LABORERS USED WET MEATHODS TO SUPPRESS EMITfED DUST.DOME 
CORE WAS WRAPPED POST REBAR REMOVAL. 

[X] Job Coverage: TFC-W0-12-3327 

C 1 other: 

Dose Rate Measurements Contamination Measurements 

Note1 F = Fleld ~30 an) C = Contact ~1 an) 
Dh'8ct Gross Background Total · Removable 

cpm/PA cpm dDml100cm2 doml100 cm2 
No. Description 

Dlsl 
WO WC CF CF Neutron Shallow Deep 

{an) 
mR/hr mR/hr ~ 

Dose Dose Dose PT a PT a py a PY a. 
Note1 y mrem/hr mrem/hr mrem/hr 

l CENTER HOLE-IEFT PRE JOB C/F 41.S V<0.5 2 l NIA 9n 1/<0.5 40000 0 ISO 0 400000 <100 NIA NIA 

2 DOSERATE AREA.SMEAR NIA NIA NIA NIA NIA NIA N/A NIA NIA NIA ISO 0 NIA NIA <1000 <20 

tp - 3 
SMEARS-JO POST DOSERATE NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 150 0 NIA NIA <1000 <20 

FELT AND RUBBIB REMOVED 

4 DOME SURFACE-DIRECT NIA NIA NIA NIA NIA NIA NIA NIA 150 NIA lSO 0 <5000 <100 NIA NIA . 

s CENTER HOLE-DIRECT NIA NIA NIA NIA NIA NIA NIA NIA 2000 0 150 0 20000 <100 NIA NIA 

6 SMEARS CENTER HOLE-S NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 150 0 NIA NIA <1000 <20 

7 
DISCARDED CONCRETE NIA NIA NIA NIA NIA NIA NIA NIA 150 0 150 0 <SOOO <100 <1000 <20 

RUBBIB-SMEARS-10-DIRECT 

8 
WASTE DRUM-TFP-12-235-02- C/F <O.Sl<O.S <O.SJ<0.5 1 . 1 NIA <0.5/<0..5 <0.5/<0.5 NIA NIA 150 0 NIA NIA <1000 <20 DOSERATE-SMEARS-S 

9 REBAR-DIRECT ..SMEARS-10 NIA NIA NIA NIA NIA NIA . NIA NIA 150 0 150 0 <5000 <100 <1000 <20 

10 WRAPPED DOME CORE- NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA lSO 0 NIA NIA <1000 <20 
GRIFFLON OUTSIDE POST JOB 

NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 

NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA ;:flJ= NIA NIA NIA NIA - .... --- .. 
NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA, 

\, , ,NI~ . , ·H 'A- ~, )tfAT NIA NIA 
-...... ,•; . 

BD-6003-343 {REV 7) 



TANK OPERATIONS CONTRACTOR RADIOLOGICAL SURVEY REPORT RSR No. COC-005242 

Map/Sketch 

Page 2 of l 

9/.S CONTACT CORRECTED 

1/<0.5 AELD CORRECTED 

C-107 MARS DOME CORE PRE FELT REMOVAL 

Direct Measurement © smear 

- - - - - - - - (designation Inside - - - - - - - - Radiological Area Boundary 

<€> Neutron Eielg Dosg Bntg 
Note: Dose Rates In m rem/hr 

• Contact Dose Rate unless otherwise noted. 

Instruments 
I nstrumenUProbe R0-20 GM MQd~I PAM NIA 

Model -m Probe Probe 
NIA NIA NIA NIA 

EMEB3-0284 ACHN2-0639 NIA NIA NIA NIA NIA 
Serial No. ICEB9-0087 

DTIINC-0994 DTIIN3-0261 NIA NIA NIA NIA NIA 
Efficiency (used) NIA .1 .16 NIA NIA NIA NIA · NIA 

Air Sample Log Number Smear log Number HPT: Date: 9/10/12 HID: H0079920 

1 NIA 
Name Print : R.A. MCCOY 

2 NIA 
Si nature: ,I 

BD-6003-343 (REV 7) 

--------------------------------------------·•·•··· ·•· 

2g 
'"C 

I 

2g 
>-l 
I 
Vl 
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Vl 
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Appendix F 

C-107 'Plug' 

Asphalt Membrane 

Asbestos Screening Results 
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WSCF 

ANALYTICAL LABORATORY REPORT 
Analysis of Bulk Samples for Fiber Content 

for 

WRPS 
Richland, WA 99352 

Attention: Keith Fuller 

Survey ID: ll-03499 

This information Is Intended for the use of the addressee only. If the reader of this report Is not the intended recipient 
or Is not authorized by the recipient to receive the report, you are hereby notified that any dissemination, distribution or copying of this report 
is strictly prohibited. If you have received this report in error, please destroy the report and notify WSCF Laboratory Immediately by telephone 
(509)373-5366. Information designation of this report is the responsibility of the customer. 

Grouo#: 20120772 
Report Date:27-Aug-2012 

WSCF Laboratory 
PO Box 1000 S3-30 
Richland, WA 99352 
Jonathan_B _Kon@rl.gov 

.PHONE (509)373-5366 

WSCF _IH_ANAL YSIS v2.7.30 Page I of 4 



WSCF 
ANALYTICAL LADORA TORY REPORT 

Analysis of Bulk Samples for Fiber Content 
Disclaimer 

Attention: Keith Fuller WRPS Bulk Asbestos Group #: 20120772 

Survey ID: 12-03499 

'Tj 
I 

N 

Your samples have been analyzed for fiber content using polarized light microscopy and dispersion staining in accordance with Industrial 
Hygiene Laboratory Procedure LA-519-403, based on 40 CFR Part 763, Subpart E, App. E and EPA method EPA/600/R-93/116. The results 
are attached. 

This method provides a visual estimate ofthe percentage of each fiber type present. It is a semiquantitative method intended to identify 
materials containing> or = 1 % asbestos fibers.• Reported fiber percentages for samples and sample layers are based on the samples as 
received by the laboratory. The laboratory cannot verify that these values are representative or the original material sampled. 

The Waste Sampling and Characterization Facility is accredited by the American Industrial Hygiene Association (AIHA) to analyze bulk 
samples for asbestos content. This accreditation does not constitute approval or endorsement of analytical results by AIHA. 

Ir there are questions concerning this report, please contact the data validator listed on the cover page of this report. 

• Because of the non homogeneous nature of soils, results will be reported using the 
following terms rather than percentages: 

1. None - No asbestos fibers found. 

2. Trace detectable - With extensive searching, a few fibers or the type indicated 
were found; concentration very low, well below 10/e 

3. Obvious presence - Fibers easily found but overall concentration still low. 

4. Significant presence - Fibers readily found; overall concentration may approach 
or exceed 1 o/e level. 

Polarized light microscopy (PLM) may not be the preferred method for identification of asbestos in floor tile. Most vinyl floor tiles 
marketed in the late sixties to mid-seventies contained asbestos milled so fine as to be below detection limits for PLM techniques. Tiles of 
that vintage, showing any detectable asbestos fibers should be considered to be asbestos-containing material. Non-detection or asbestos by 
PLM should not be considered conclusive proof that the tiles do not contain asbestos. Results for such samples will be reported as 
'indeterminate'. Confirmatory analysis by TEM is strongly recommended. 

RCDOrt Date: 8/27/2012 This report may not be reproduced, except In Ila entirety without the written approval of the WSCF Laboratory. 

WSCF _IH_ANAL YSIS v2.7.30 Page 2 of4 

Disclaimer 



Attentio•: Keith Fuller 

Sample# Client ID 

WJ2HOOS655 12.03499-00 I 

Analyst: HEY, BRUCE 

WSCF 
ANALYTICAL LABO RA TORY REPORT 

Analysis of Bulk Samples for Fiber Content 
Analysis Rcsalts 

WRPS Bulk Asbestos 

Test Perfomed Raa1e Result Units Sampled 

The following are the results of this tcst-WJ2H005655IH Asbestos Bulk Layer I 
IH AREV: GRANT, MARGIE 

08/24/2012 

m CREV: HEY, BRUCE 

Ccllulosc S Pcn:cnt 

Non-Asbestos 95 Percent 

Analysis Comment • Non-hornogenous Sllllple. This layer. dark asphalt; 85% of bulk sample. 

Wl2HOOS655 12.03499-001 

A•alyst: HEY, BRUCE 

The following are the results of this test -Wl2H0056551H Asbestos Bulk Layer 2 

IH AREY: GRANT, MARGIE 

Cellulose 

Non-AsbcslOs 

90 
10 

Percent 

Pm:cnt 

08/24/2012 

JH CREV: HEY, BRUCE 

Analysis Comment • Non-homogenous sample. This l•r: cellulosic felt: I 5% of bulk sample. 

Report Date: 8/27/2012 This ,.port may not be reproduced, except In Its entlNty without the written approval of the WSCF LabOratory. 

WSCF _IH_ANAL YSIS v2. 7.30 Page 3 of4 

Received 

08/2412012 

08/24/2012 

Group#: 20120772 

Survey ID: 12-03499 

Analyad 

08/27/2012 

08/27/2012 

Analysis Results 



Attention: Keith Fuller 

Sample# Client ID 

Report DIie: 1/27/2012 

WSCF _IH_ANALYSIS v2. 7.30 

Lab Area 

Verification 

WSCF 
ANALYTICAL LABORATORY REPORT 

Analysis of Bulk Samples for Fiber Content 
Comments 

WRPS Buik Asbestos 

Test Commnt 

Group #: 20120772 

Survey ID: 12-03499 

I certify that this analyticaJ repon is in compliance with the Hanford SOW,both tcchnicaJly and 
for completeness. Release of the data contained in this hardcopy repon has been authorized by the 
IH Technical Manager or a dcsignce as verified by the signature on the first page of this rcpon. 
The results provided in this report relate only to the items tested. 
Validated on 8/27/12 by BE Hey, IH Technical Manager. 

This ntport may not be reproduced, except In Its entirety without the written approval of the WSCF Laboratory. Comments 

Page 4 of4 



SWIHD-Chain of Custody RPP-RPT-54564, Rev. 0 

INDUSTRIAL HYGIENE CHAIN OF CUSTODY AND LABORATORY REQUEST 
~(>ld.Orl~ 

Contrac:tor: Wahington River Protection Solutions I Date Sampled: 08/'2412012 

COA: c~ I CACN: 2 0 0).. 7'ir I Survey No.: 12-03499 - C-107 Plug Sample 

Contact Name: Dobb, Jennifer L I Phone: (509)373-0608 Date Needed: O"t-l-1 • l). 

Return Report To: Caldwell, Joyce A jMSIN: S7-70 I Phone: (509)376-0737 

Laboratory 
Sample IOfType/Oescription Required Analysis Log No. 

t,J 1.J. Ho -.,,St, S .S 
12-03499-001 I Bulk(lcontainer) 
11111• 111• 11 111111 

Asbestos - a:.Sph4-lfl .. c,_C 1,l.. 
\~y- HVI.I~ . I 

Special Instructions: 

Signature Printed Name Location Date . Time 

Delivered to Storage: ~ fflle 

Retrieved from Storage: 01, ~ '¥-(?_ 

Signature Printed Name Date Time 

Relinquished By: '\..I. Jf~A . ~. I ~ ~,,\16_. K·~--12.. /.,3'-/I 
Received By: r~~ ~ •• -A - ~~-M. i--~'i-t;L I ?'/-/ / t"2Kf:I r 
Relinquished By: J- .. Jt-~ ,~,1 6,q,,~ ·=te. PrJ.ll.-1 ~ ,~so 
Received By: r-'7,, ~ - -a:: . rv- /It F-Mz.,,c-- 8-d.4-,·~ 1350 -Relinquished By: 

Received By: 

Additional Comments: 

F-5 
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International Accreditation Service 

CERTIFICATE OF ACCREDITATION 
This is to signify that 

CTLGROUP 
5400 OLD ORCHARD ROAD 

SKOKIE, ILLINOIS 60077 

Testing Laboratory TL-200 
(February 7, 2011) 

has met the requirements of the IAS Accreditation Criteria for Testing Laboratories (AC89), has demonstrated compliance with 
ANS/1SO/IEC Standard 1702S:2005, General criteria.for the competence of testing and calibration laboratories, and has been 
accredited, commencing March 10, 20 I 0, for the test methods listed in the approved scope of accreditation. 

~ftJJe&& 
Patrick V. McCullen 

Vice President 

4.~· 

• ACCREDITED 
(see auacNd :rcope of oi:t:miltationfor fields of tuling and accrrdiled IUI melhod:rJ 

Print Date: 02/08/201 1 
n," OC<,..O'ttOTU)l'I ::t'f't,fttat• IIIC'Hlf~.,,.., JAS «c,edifat,c,n """'"'' btotdl1011 Nlrfltlf doff! TM (t,tltcotr btcomn: 11MJhd ""'°" Sll'lOMI.IOft, (Gft(,f!af~ o, th'O(Ot,Or. 

nf aurr,l,tat,o,, ~, rfllt- fAS Accred1t1t1on LIH"'fS °" ttt. -Dot.....,,.~ rtf fr,f u,rrenr accrtdltot,on ""ftffllll'""'· ~ co,.toc.r fAS dfrtttf~ at (S621699 05"'1 

President 

Page lof3 • 
IAS1<0 1111l<idN1,vof!he ,T, 

l"lffl!Ol""'al Cod• Councff COO! C0011C 
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SCOPE OF ACCREDITATION 

CTLGroup 
5400 Old Orchard Rd 
Skokie, IL 60077 

FIELDS OF TESTING 
Concrete (including fiber-reinforced 
concrete, masonry, cement, mortar and 
grout) and aggregates 

Steel wire, bar and strand materials; Steel 
studs, joists and tracks 

Welded and mechanical connections for 
concrete reinforcing steel; Post-tensioning 
anchorages and couplers 

CTLGroup TL-200 
(Revised February 7, 201 1) 

ACCREDITED TEST METHODS 

Jeffrey Leavitt 
Quality Manager 

(847) 972-3058 

ASTM StandardsC 29, C 31 , C 39, C40, C 42, C 67, C 78, C 88, C 91 , C 109, C 114, C 
117, C 123, C 127, C 128, C 131, C 136, C 138, C 140, C 142, C 143, C 151, C 157, C 172, 
C 173, C 185, C 187, C 190, C 191, C 192, C 204, C215, C 227, C 231, C 232, C 234, C 
266, C270, C289, C293, C 348, C403, C426, C430, C441, C451 , C457, C469, C482, 
C 498, C 512, C 535, C 566, C 567, C 617, C 841, C 842, C 666, C 672, C 702, C n9, C 
780, C 856, C 947, C 1018, C 1019, C 1064, C 10n, C 1105, C 1116, C 1152, C 1202, C 
1218, C 1222, C 1314, C 1357, C 1388, C 1581, E 514, E 518, and E 519; Test methods 
referenced in Sections 3 and 4 of ICC-ES Acceptance Criteria AC51 
ASTM Standards A 82, A 184, A 185, A 370, A416, A421, A496, A497, A 615, A 616, A 
617, A 706, A Tl2., A 767, A n5, A 882, A 884, A 934, A 944 and E 328; Test methods 
referenced in Sections 3 and 4 of ICC-ES Acceptance Criteria AC46 
1997 UBC Standard 1&-1; Test methods referenced in Sections 3 and 4 of ICC-ES 
Acceptance Criteria AC133 and AC303; Caltrans Test 670 

a a"'-9~~ March l0,2010 ~ (_..d_~=-
Commencement Date ACCREDITED c. P. =:-E.. . • 

Print Date: 02/08/20 II ~~ 2 ofJ !I 
'"" oc,r,d,fot- ,.,,,r,cot, 1_,.oHonr lAS.occr,d~of,on c,,t;~• """'""°"•-dolt ll1e,<r1,ftcofe/Jwlfflei--_..,,, '°"'""°I'°" or rtwocation !AS is a 111/Jwl,o,y of Utt IN!< , 
of octrtd,tct- Sn !ht IAS Am~rtat""' ltShngs "" Ill< w,b O! _,. ,_,,1.,.,"'1 /or """'"' oe<,edrtOI- mt,,m,ot..,,,. or conto<t !AS .,.,.,tlv at (562) 699 054 I lnttmat1ona/ Code CouO(il COO! COUIICI: 
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"' ,,.. 
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International Accreditation Service 

SCOPE OF ACCREDITATION 

FIELDS OF TESTING 
Adhesive and mechanical anchors in 
concrete and masonry elements 

W81lpanels . 

Reinforced and prestressed concrete pipe 

Seismic isolation/damping system 
components 

Fasteners 

Deck board and guardrail systems 

Cement-based fabric composite system 

Construction materials 

March 10,2010 

CTLGroup TL-200 
(Revised February 7, 2011) 

ACCREDITED TEST METHODS 
Test methods referenced in Section 5.0 of ICC-ES Acceptance Criteria AC01 and Sections 3 
and4 of AC58, Tables 4.1, 4.2 and 4.3 AC193 and Tables 4.1 4.2, 4.3 and 4.4 of AC308; 
ASTM Standards E 488, E 754 and E 1512 
ASTM Standards C 1452 (Section 9 only), E n. E 330 and E 661; Test methods referenced 
in Section 4.0 of AC32 and AC88. 

ASTM Standard C 497 
1997 UBC Section 1665 

ASTM Standard E 1190; Test methods referenced in Sections 3 and 4 of ICC-ES 
Acceptance Criteria AC118 

Test methods referenced in Sections 3, 4 and 5 of ICC-ES Acceptance Criteria AC174 
(except Sections 3.9 and 3.1 0) 

Test methods referenced in Sections 3 and 4 of ICC-ES Acceptance Criteria AC218 (except 
Sections 4.1, 4.2 and 4.6) 

ASTME96 

• ~ · 
Commencement Date ______ C. P. Ramanl, P.E. · ••. 

Print Date: 02108/201 1 ACCREDITED President Page 3 of3 • -
H'lls ocued,tst,on c,tt,(K:ott su,ttnedt1 Ort\' lAS ocutditOhDft cert,~cate beotl"f ,,, torlttr date TIie crrt,t.«ote btcOff'lfs lffliaf,d upo,, Mpema,n, conctUohOII or re.-ocot,on lAS is o .subSJd,a,y of I he ~~• 
o/ owed,tot,on 5tt ,.,. /AS A«rodotat,on L1ston,s .., 11w ,wt, OI _,._.,,.,.,.,. "'I for'""'"' •m•d~ot,on ""°""""-· o, ,onroct !AS dlffl~• at (562) 699 0541 lnt,mot,onol Code Ceu,,c,I COOi: COUl!Clt 

. 
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American Association of State Highway and Transportation Officials 

AASHTO Accreditation Program • Certificate of Accreditation 
This Is to 11gnffy that 

Conttruction Technology Laboratories, Inc. 
Skokie. Illinois 

hN dltMPa..at.::tlid p,ollc..., for h ..... of OOMtrudlon llllll9riale 
wl'-melltlemtMnuanreq .......... lnAASHTOR11 

NI,_.. ti, 1M AAlffTO Highway lubcomMIIIN on Mal9rta ... 
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C-107 Rebar 

Shipping Information 
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STRAIGHT BlLL OF LADING - SHORT FORM - ORIOINAL - Not Negotiable SH1PPERSNUM9ER TF1289 OATE· 12/03/20l2 
Shipper (hml Cplgnee (to) :=::::-- :fEe:'~"' *96817 45619* *RD'IVJ 

TECHNICAL CONTACT: MORTON GROVEL 800§ 

JOB/WORK ORDER: CONTACT NAME: EU PORT 1147-98&-1999 
ROUTE: REFERENCE#: 
~ Type Pacbge--,-Hll-,-------.,_....----- MICIN,.......:;;:.:...;;:;.;Spedll~::;.; ....... ::..;;.c._ft __ El_•c-•-Pll-,-M-------,-----'----~7~9ig.;--

Unh"I l ~DIIIJM X :mn,10, AADIOACTIVII MATDIAL'.::::::~-LIMITBD QtllUfflTY OP NllffClll•mllo. .:::..- =~;io1""i: 
MATBRIAL, '1 , 

BMBRGBNCY RBSPOJtSI GUIDI!! 11'1 ATTACHED :l,'ll1AJI 968_
174561

_
9 

; 

_!_Jllllllllll. 
-llllllllllly. n.1Hp,,w,i11....,,~1911U1111-VllC:~ 
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Tender 2914 

Coat Code: 211HOO 200,1~ IXOO 
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SECTION 1371~0721 AATl!S APPl V • TENDER NO. 2914 

l'IM.._., allbjeatlo ~lly~bd- orCOftlrllO!s lNt ha-,e Ileen..,-upan .......... ....._n llleCfflter and atrlpPlf, If appllcallle, att1erw1 .. tD U. ,._, -•tlcafloM MCI rules tllat hllft-., 
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conelgned and clHllneel a - llereln, ~ MfclC• ITIW (Ill• wantcante, llefnt ........,_ lllroUllhoutlhle _,._.,_.._,...,_,or -,orallon ltt poa•--lon af tt. p._rtyundarttw COl1trKt) •or
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IIRPS , PO BOX 850, MSDI G2 • 0l, RIMIT.llltl, WA 9935' 

"Al: .L...J~ -L - '>· . -
Per SHANT>A L. ICAYAli'~ • 1 Date 12/01/2012 

Placards Reoulred 
0 Driver N/ A • 

Label(&) applied 
N/A 

---------- ---------------
Carrier RD1ff / YRC: INC. 

( ,,, ~ .... ~. ,,,,-
P.- J/~ ~ 

( \ . L.-------- =-:-c,:-,,---:::---:c-c---:-:-::---::-:::-::-::==-----:-=----:::-----:-~----------=:------ ---'--------~.,L-.:. __________ _ ---
TIWISPORT,._TION DePAR'IMENT • PEftMANENT POST OFFtCE ADDRESS OF SHIPPER Paoa 1 al :l_ 



• Radiation presents minimal risk to transport workers, emergency response personnel and Ille pubic 
during transporta1ion accidents. Packaging durab~ity incrauu II po1ential hazard ot radioactive content 
increasts. 
Very low levels of contained radioactive materials and low radiation levels outside packages resuH in low 
risks lo people. Damaged packages may ralease measurable amounts of radioactive material, b1ttha 
resulting risks are expected to be low, 

• Some radioactive materials cannot be detected by commonly avaiable instruments. 
• Packages do not have RAD IOAC TIVE I, II, or Ill labels. Soma may bm EMPTY labels or may have the 

word 'Radioactive· In the package marking. 

FIRE OR EXPLOSION 
Some of these materials may bum, bu1 most do not iltnite rudR,. 

• Many have cardboard ou1ar packaging; content !physical~ large or smal) can be of many dKlerent 
phys ical forms. 

• Radioaclivtt does not chan e ftammabilit or other ro erlies of materials. . . 
• CALL EMERGENCY RESPONSE Telephone Number on Shipping Paper flrsL If Shipping Piptr not 

av1Rable or no answer, Tefer to appropriate telephone number ftsted on Ille Inside beck cover. 
Priorities for rescue, llfe.savlng, first aid, fire control and olhef hazards are hlgber thin the 
priority fDr measuring radiation levefs. 
Radiation Authority must be notilied of accident condttlons. Radiation Aulhorlly is usually responsible for 
decisions about radiological consequences and closure of emergencies. 
As an immediate precautionary measure, isolate spin or leak area for at leas125 metars {75 feel) in all 
directions. 

• Stay upwind. 
• Keep unauthorized personnel away . 

Detain or isolate un injured persons or equipment suspected Jo be contam inated; delay deconlt mination 
and clean11p unli in1tructions are received from Radiation Authority. 

PROTECTIVE CLOTHING 
, · Positin p·ressure sell-contained breathing apparatus (SCBA) and struclllral firefighlllrs' protective 

clothing wil provide adequate protection. 

EVACUATION 
LargeSplll 
• Consider 11itial downwind evacuation for al lent 100 meters (330 feet). 
Fire 
• When a large quantity of this malarial is in,olved in a major fire, consider an Initial evacuation distance of 

300 meters (1 000 feat) in aH directions. 

FIRE 
• Presence of radioactive material will not influence the fire control processes and should not inluence 

selection ol techniques. 
• Move containers 1rom fire area if you can do it without risk. 
• Do not move damaged packages; move undamaged packages outol fire zone. 
Smal Fire 
• Dry chemical, C0

1
, water spray or regular loam. 

Large Fire 
• Waler spray, log (looding amounts). 

SPl.tl:08:tl~ 
• Do not touch damaged pachges or spiHed material. 
• Cover riquid spil with sand, earth or olher non-combustible absorbent material. 
; Cower powder spil wih plastic shHI or tarp lo minimize spreading. 

FIRST'AID 
Cal 911 or emergency medical service . 
Medical problams take priority over radiological concerns. 

• Us• first aid treatment according to the nature of the Injury. 
• Do not delay care and transport of a seriously injured perion. 
• Give artlicial respiration if victim is not breatlling. 

Adm11isttr o•ygen if breathing Is difficult. 
• In case of contact wtth substance, hnmedlately lush skin or eyes with running water lor at least 20 

minutes. 
Injured persons contaminated by contact with released material are not a serious hazard to health care 
personnel, equipment or facilKies. 
Ensure that medical personnel are eware ol the m1teri1l(s) involYtd, take precautions lo protect 
themselves and prevent spread of contamination. 

UN291 0, RADIOACTIVE MATERIAL 
EXCEPTED PACKAGE - LIMITED ' 
QUANTITY OF MATERIAL, 7 



RPP-RPT-54564. Rev 0 
RADIOACTIVE SHIPMENT RECORD I \age 1 of 1 1

4
· Ship Prepaid 

1. SHIP FROM U.S. DEPT. OF ENERGY C/O 2. SHIP TO O U.S. DEPT. OF ENERGY C/0 
Company _W...;R.;,.PS ____________ _ 

Address PO Box 850 

City, State, Zip Richland, WA 99352 

Conlacl Jim Castleberry 

Phone 509 373-5501 

Company Radiation Safety Services, Inc. 

Address 6312 West O;,lcton Street 

City, Stale, Zip Horton Grove, IL 60053 

Attention High Resolution Gamma Spec. Lab 

Phone Eli Port 847-965-1999 

I 5· Via Motor 

6. SHIPMENT 
AUTHORIZATION T Fl 2 8 9 
NUMBER 

7. EMERGENCY CONTACT INFO 

Telephone 1-888-766-0771 

ERG#s 161 

Charge Code 200972 

8. HM UN ID Proper Shipping Name: 
"x7UN2910 Radioactive Material, excepted package-limited quantity ot material 

PRI HAZ SUB HAZ 

7 

9. No. Pkg. I Model Packaae I 
1 !Steel drum I 

10. Identify for Normal Form Only 

Physical Fann Solid 

COC/Soec I Serial No. I Seal No. 
UN1A2 I * I Tape 

11. D Highway Route Controlled Quantity 

lsotooes C.S.I. T.I. Ba/Packaae Gr. ~ K11-
Cs-137 jN/A N/A 8 . 0E-03 MBq 5~ 

12. LABELS APPLIED 

B Exclusive Use Shipment with instructio~s 

Placards Applled 1S. ADDITIONAL INFO/ LABELS/ MARKINGS 
[8l Fissile Excepted, Grams ,,,,<_2 _______ * "RADIOACTIVE" / TFE?-12-235-02 Chemical Form Metal [8J UN ID Marking UN2910 (rebar from c-107 dome for analysis ) 

~ID Proper Shipping Name: 

9. No. Pkg, I Model"Packaae I COC/Soec I Serial No. I Seal No. lsotooes 

I '-.......J. I I 
10. Identify for Normal Form Onl)--z = Highway Route Controlled Quantity 
Physical Fann ::;;;; Exclusive Use Shipment with instructions 

_ Pia Applied 

Chemical Form D Fissile Exce 

0 UN ID Marking 

Grams ________ _ 

8. HM UN ID Proper Shipping Name: 

7 

PRI HAZ SUB HAZ 

C.S.I. T.I. Ba/Packaae Gr. Wt. Kg. 

12. LABELS APPLIED 

13. ADDITIONAL INFO/ LABELS/ MARKINGS 

PRI HAZ SUB HAZ 

9. No. Pkg. I Model Package I COC/Spec I Serial No. I Seal No. Isotope~ C.S.I. T.I. Ba/Package Gr. w. Kg. 

I I I I 
10. Identify for Normal Form Only 
Physical Form 

11 · 0 Highway Route Controlled Quantity 12, ~BELS APPLIED 

B Exclusive Use Shipment with instructions -.............. 

Placards Applied ---------- 13. ADDITIONAL INFO/ LABE~RKINGS D Fissile Excepted, Grams t-------------::::.....,..-----1 Chemical Fann 
0 UN ID Marking 

14. Shipment DE-Ci: 
5 . 06E-9 

Shipment Totals t-N.;:;c/;.a•AS;..;;.I;.:... +N-T/.:,.:A•.:.;,l·-+-=Ba,/P..:....:a:;cka;:::1:a:.a,e-+Gr.......,. w.,..,.....K..::g--l. 
8 . 0E-03 MBq 54 

15. Surface uose Kate of t-'ackage uoseRa1•e 1 Meter from surface or ~ac11a11• Smears of Outer .. ontarner KU{;K LOAD 111'\ - • ~, '"'lvt: 11;:,t: 

lSi('<o.oos or ____ mSv/hr ~<o.oos or ____ mSv/hr O <4.0 Bq (220 dpm) B., 1cm2 

~or ___ mrern/hr(N+ll-,) 0.5or ____ mremlhr(N+B-, ) D <0.4Bq(22dpm) alr:ffi2. 
1-:AO=o,.,,.iiUI o:::n:--=aM1o""a""ta""an:--=,.,,-e1-r.: 1n"='s1rue=1ti""o:--=n,:--s __ ......._ ____________ -1 ~ <Tbl. 2-2 HNF-5173 Limits 

(inc. Readings on Internal Packaging) 

Surface g::2 mSv/hr (200 mrem/hr, 
@ 2 meters ~0.1 mSvlhr (1 O nnmlht1 
@ Cab ~ .02 mSv/hr (2 nnmlhr) 

a, sleeper (Using N+B y ) 

1J/I+ Bldg. f;, It.. Survey No. Date 

1~1-ro-n~~ ,~ ~ 1:2-3--12. 
16. w.11.NSP 1wT .. w 17. R ,. 

PRINT NAME Date 

18. This is to certify that thtJ/above!named materials are properly classified, described, packaged, marked and labeled, and are in proper condition for 
transportation according to the applicable regulations of the Department of Transportation. 

I <~~A'i) Name -----.. On behalf of DOE-RL Data Organization 

-~~~u- -~;-JL-0L/O, A 11 ,r-- ~ /_2 ... ~~/;J... Cv/2/JSrtu7 s 
19': -, / 

AIR TRANSPORT l".11.11r.n AIRCRA.FT 

CERTIFICATION O cargo Aircraft Only 
%_NIA Labels Applied 

20. 
Survey No. 

~~J2CSi /-
Approved for Shipment Offslte 

AU'IMVKlfA fllJN FOR SHIP• ltcN I 
ruc:,r~ .. ~~R • --\FT 

D Ltd Qty O Research/Medical Diagnosis 

D <3 T.1. 0 Human Medical Research 
nicFSITE AUTHrnu1.11.11nN 

H-3 

Pkg. Dimensions (cm) 

Date 
l l.. - '.', ... f1-, 

' A-6003-214.1 (REV 4) 



RPP-RPT-54564, Rev. 0 

PARTS AND TOOLS RETURN (PTR) FORM 
PROJECT HANFORD, 2355 STEVENS DR., RICHLAND, WA 99354 

REFERENCE BUSINESS PROCESS GUIDE - MATERIAL RETURNS 

SECTION A - Material lnfonnaUon 

Company WRPS Date 07NOV2012 Contract Specialist Name PTRNo. 

One of the following is REQUIRED: Br~on Bradle:i:: 
36656 

PO/Release No. Phone Number 5093723035 

Contract/Rel. No. 50256 Material Coordinator/P-Card Holder Name Total Pieces 

P-Card Log No. Jim Castleberr:i:: 
1 

Other Phone Number 5093735501 

Line Quantity U/M Q Description (Catalog IC No., SIN, Gov. Tag No.)/lnclude Reason for Return Unit Price Value Item No. Level 

1 1 Lot 3 Approximately 21 pieces of 1-inch diameter steel 
rebar packaged in a 55 gallon waste drum. Total 
drum weight is less than 200 lbs. 

Waste Drum TFP-12-235-02 contains the rebar. 

SECTION B - Financial Transaction lnfonnatlon 

Passport Purchase Order Financial Transaction - Check One Contract/P-Card/Other - No Financial Transaction Created from PTR 
D Credit - Return for Credit - PP Receipt Required • Credit - Contract/P-Card D Core Charge - Return for Credit of Deposk 
D Replace- Return for Replacement - PP Receipt Required • Repair 0 Replace 
D Inventory - Return to PHMC Inventory • Ship Supplier Owned Materials, D Over Shipment 
D Return • QA-Non-NCR Material (Credit) Containers, Samples, etc. 

•Requires idenliflcalion of controlling Purchase Order, Contract, or 181 •Ship Govt. OWned Materials, 
PHMC Property Custodian accountable for the Govt. Containers, Samples, etc. 
property in accordance with Regulations. • Other 

SECTION C ·• Hazardous Material lnfonnatlon 

Hazardous Material 181 Yes• E] No "T&P Inspections (n,q'd) D Yes 181 No Certified Free of Contamination D Yes 181 No 
Radioactive Material 181 Yes D No Include appropriate shipping document. Certifier's Name/Date 

Rad. Control Survey 181 Yes D No Radioactive Material is also Hazardous. 

Custodian: R. L. Clawson Current Location of Material: Date Available to Ship: 
Telephone: 372-0653 RMA-3 outside of C-farm 

10SEP2012 

SECTION D - Vendor/Ship To lnfonnatlon 

Ship To: 
Radiation Safetl Services Inc. 

Contractor: CTL GrouE 

Attn: Hig:h Res. Gamma SEec. Lab Attn: James Lane (alt: Joni Jones) 

6312 West Oakton Street 5400 Old Orchard Road 

Morton Grove, IL 60053 Skokie, IL 60077 

847-965-1999 847-972-3128 

Contact: Eli Port 
Contact Phone: 847-965-1999 

RA No.: 
F.0.8.: 

Item %Cost Coat CACN COA SECTION E - Shipping Information - SECTION F • OSD&D/Shlpplng Notice lnfonnatlon 
Center 

All 100 2MHOO 200972 211 

To be completed by Shipping Department 

Routing ya.c. 
BIL No. '"KPi 17 ~ S G, I 1, 
B/LWt. l~O l~S-
Frt. Collect 

Acct. No. 

Page 1 of 2 
H-4 

To be completed by Shipping/Procurement 

By 

Date Shipped 

OSC&DNo. 

Shipping Notice No. 

Receipt No. 

A-6001-535 (REV 1) 



Shipment Tracking 

' . : , . ~ .. ~"1 
h.!;-. .,,.~ ":• . ... 

"f~f~~ 1 ~~ • • •egt,mJll!19d 
PRO Number: • S111tus· Pu:;1wp 011111 O 11 , O .... . Ship From: Shlp To: . :a;.,.;-.,.~-. c ~cry a, .. . 
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