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1. INTRODUCTION

This report documents the results of testing of beam clamps and
UNISTRUT* hangers used to support Train C conduit for Texas Utilities
Generating Company (TUGCO) at Comanche Peak Steam Electric Station

(CPSES) in Glen Rose, Texas.
Static testing was performed to determine the ultimate load carrying

capacity of the test items. The test items included:
UNISTRUT P2785 and P2786 beam clamps*

Appleton PC-200-RA beam clamp*

UNISTRUT P254x series welded foot hanger*

UNISTRUT P1026 hanger fittings*

Cyclic testing was performed to determine the fatigue life of CPSES
threaded rod when used in conjunction with UNISTRUT P1651S beam clamps.

Testing was performed at the laboratory facilities of Corporate
Consulting and Development Company, Ltd. (CCL) near Research Triangle

Park, North Carolina during the months of May and June,1986. The test
program was performed in accordance with CCL Test Procedure Number
1903.23-01, Revision 0 (Reference 1, included in this report as Appendix
A), and the procedures and instructions of CCL's Quality Assurance (QA)
program. CCL's QA program complies with the applicable requirements of
ANSI N45.2-1972; 10CFR50, Appendix B; and 10CFR21.

O
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2. TEST OBJECTIVES

The test procedure used to assemble and test the items described
in the previous section was written to incorporate the requirements given
by Impell Corporation (Impell) in Report Number 01-0210-1514, Revision 0
(Reference 2, included in this report as part of Appendix A).

During the course of the test program it was necessary to add,
delete, or otherwise modify several of the test configurations. To
adequately document and approve such changes, Record of Deviation from
Test Procedure (RDTP) forms were implemented to augment the Reference 1

test procedure. Appendix B of this report presents RDTP numbers 1
through 10.

The results of testing, including plots, data, test log entries, and
photographs are presented for use in evaluation of this data.

;
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3. TEST SETUPS

The test samples are intended to simulate typically installed
conditions at CPSES. The test samples are assembled as indicated in the

sketches contained in References 1 and 2 in accordance with instructions
from the UNISTRUT Catalog 10R (Reference 2) and CPSES DCA 5106, Revision

9 (Reference 3, included in this report as part of Appendix A).
The following sections describe the test setup used for each general

category of test.

3.1 Threaded Rod Beam Clamps

The cyclic tests of UNISTRUT P16515 beam clamps were intended to
simulate typically installed conditions for threaded rod attachments to
wide-flange (WF) structural members. The purpose of the tests was to
determine the fatigue life of the rod / clamp assembly when assembled and

O '"st "ed oa we ber-
The threaded rod beam clamp test setups are schematically

illustrated in Figures 6.1 and 6.2 of Reference 1.

3.2 Beam Clamps

The static tests performed on UNISTRUT P2785, P2786, and Appleton

PC-200-RA beam clamps were intended to simulate typically installed

conditions for attachment of UNISTRUT channel and conduit to a WF member.
The purpose of the tests was to determine the stiffness, ultimate load
capacity, and modes of failure of the beam clamp assemblies.

The beam clamp test setups are schematically illustrated in Figures
6.3 through 6.22 of Reference 1 and are further addressed in RDTP numbers
1, 8, 9, and 10.

3.3 UNISTRUT Hangers

The static tests performed on cantilever hangers assembled from
UNISTRUT P1000 channel, P1001 channel, P254x series welded foot hangers,

O

L
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and P1026 angle brackets were intended to simulate typically installed
,

conditions, including concrete attachments. The purpose of the tests was
to determine stiffness and ultimate load characteristics, and modes of
failure of the cantilever hanger assemblies.

The cantilever hanger test setups are schematically illustrated in
Figures 6.23 and 6.24 of Reference 1 and are further addressed in RDTP

numbers 5 and 7. These concrete-mounted test setups were installed with
HILTI* bolts in accordance with CEI-20, Installation of HILTI Drilled-In

Bolts (Reference 5). The bolts were installed into a reinforced concrete
block that was fabricated by TUGC0 at CPSES. The block was fabricated in
accordance with TUGC0 Drawing Number FSC-0905, Revision 2, and TUGC0

concrete mix and placement procedures. The concrete placement summary,

for the reinforced concrete block used during the test is documented in
TUGC0 letter number TSG-13,916 (included in this report as Appendix C).

The HILTI bolts were set in concrete with the appropriate test
sample and torqued in accordance with Section 3.1.4 of Reference 5. The

date and time of torquing were recorded to document the start of bolt'

relaxation. Testing of each HILTI bolt did not consnence until the bolt
had relaxed for a minimum of 48 hours.

.
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4. TEST RESULTS SUMMARY

The master test monitor log, included in this report as Appendix D,
presents the test sequence and includes general descriptions of test
sample modes of failure. The actual test results are included in this
report as Appendix E. The following sections describe the test results
for the samples.

4.1 Threaded Rod Beam Clamp Test Results

Each beam clamp, with a 2-foot length of threaded rod, was cycled
separately in both principal horizontal directions in accordance with
test procedure requirements and direction from the TUGC0 representative
witnessing the test.

For each test configuration, three samples were tested. The first
sample was cycled as shown in Figures 6.1 and 6.2 in Reference 1. The

next two samples were cycled with the threaded rod placed in tension with
a one thousand pound preload. All test samples successfully met the
requirement of 100 cycles of deflection-controlled input at 4-1/2
inches. Table 4.1 sumarizes the test inputs and results.

4.2 Beam Clamp Test Results

The beam clamps described in Section 3.2 were tested in accordance
with the test procedure and all applicable RDTP's. Table 4.2 summarizes
the test setups and ultimate loads obtained during testing.

4.3 UNISTRUT Hanger Test Results

The UNISTRUT hangers described in Section 3.3 were tested in

|accordance with the test procedure and all applicable RDTP's. Table 4.3
sunnarizes the test setups and ultimate loads obtained during testing. |

|
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Table'4.1 Threaded Rod Beam Clamp Test Data

.

,

Load Required to Impose Deflection
Cycle (pounds)

Test Sample Preload Stroke After After

Number '(pounds) (inches) 1 Cycle 100 Cycles

la-01 0 2 4-1/2 40 40

la-02 1000 1 4-1/2 285 280

la-03 1000 t 4-1/2 295 295

lb-01 0 4-1/ 2 40 40

lb-02 1000 ! 4-1/2 290 280

lb-03 1000 4-1/2 285 270

i
;
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Table 4.2 Beam Clamp Test Data

Ultimate Load (pounds)

Test Beam Test Test Test.

Configuration Clamp Number Number Number
Number Description One Two Three

2a-12 Two P2785's with a 12- 3,532 5,639 5,470
inch extension of P1000
channel on a WF test
fixture

( 02) (o3) ( ow)
2b-12 Two P2785's with a 12- 2,385 2,200 2,012

inch extension of P1000
channel on a WF test )

fixture

( 04) ( 05) ( 06)
2c-12 Two P2785's with a 12- 1,381 1,387 1,399O inch extension of P1000

channel on a WF test
fixture

2d-12 Two P2785's with a 12- 1,948 1,863 1,705
inch extension of P1000
channel on a WF test
fixture

k.,-
2b-24 Two P2785's with a 24- 470 738 602

inch extension of P1000 j
channel on a WF test
fixture-

- -.m ~

2c-24 Two P2785's with a 24- 721 757 818
inch extension of P1000
channel on a WF test
fixture

(Continued)

( ) Upper right-hand corner number is actual test number, if other than
column heading

O
,

k



:-
m

i

|

F |

8

Table 4.2 Beam Clamp Test Data.

Ultimate Load (pounds)
Test Beam Test Test TestConfiguration C1 amp Number Number NumberNumber Description One Two Three

2d-24 Two P2785's with a 24- 848 829 801inch extensian of P1000
channel on a WF test
fixture

3a-12 Two P2786's with a 12- 4,541 5,588 3,725
inch extension of P5000
channel on a WF test
fixture

3b-12 Two P2786's with a 12- 2,214 2,426 2,164
inch extension of P5000O ca ""ei aa we test
fixture

3c-12 Two P2786's with a 12- 1,944 1,734 1,864
i

inch extension of P5000 ;

channel on a WF test
fixture

-

3d-12 Two P2786's with a 12- 2,062 2,370 2,022
inch extension of P5000*

channel on a WF test'

fixture

3b-24 Two P2786's with a 24- 565 917 798
inch extension of P5000
channel on a WF test
fixture

._

(Continued)'

( ) Upper right-hand corner number is actual test number, if other than
column heading

O
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Table 4.2 Beam Clamp Test Data

Ultimate Load (pounds)

Test Beam Test Test Test
Configuiation Clamp Number Number Number-

Number Description One Two Three |

3c-24 Two P2786's with a 24- 948 970 851 '

inch extension of P5000 |

channel on a WF test
fixture

3d-24 Two P2786's with a 24- 1,012 866 905
inch extension of P5000 '

channel on a WF test
fixture

( 02) ( 04) ( os)
q Sa A single Appleton 1,445 1,489 1,752 1

V PC-200-RA with a 12-inch ;

extension of 2-inch j
diameter conduit on a 1

WF test fixture

5b A single Appleton 952 1,146 1,121 |PC-200-RA with a 12-inch '

extension of 2-inch I
diameter conduit on a |
WF test fixture

Sc A single Appleton 5,930 6,532 5,254
[. PC-200-RA with a 12-inch
'

extension of 2-inch
diameter conduit on a |
WF test fixture !

|
,

10c-12 Two P2786's with a 12- 1,611 1,758 1,756 |
inch extension of P5500 l

channel on a WF test
fixture

(Continued)O ( ) uPner ri ht-hend corner number is ectuei test number. if otner thea9
column heading

Ih
E
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Table 4.2 Beam Clamp Test Data

Ultimate Load (pounds)

Test Beam Test Test Test
Configuration C1 amp Number Number Number

Number Description One Two Three

lla A single P2785 with a 231 238 251
12-inch extension of
P1000 channel on a WF
test fixture

11b A single P2785 with a 208 167 201
12-inch extension of
P1000 channel on a WF
test fixture

(Concluded)

O < > unner risat-hema coraer number is ectuai test aumber. if otaer then
column heading

O

-
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Table 4.3 UNISTRUT Hanger Test Data

Ultimate Load (pounds)
1
I

Test Test Test Test
Configuration Hanger Number Number Number

Number Description One Two Three

6 A P2546 bolted to a 16- 863 1,456 1,489 )
inch P1000 channel
header, which is HILTI
bolted (3/8-inch
diameter, 4-inch embed) |
to a concrete test |

fixture |

( 01) (02) ( 04)
7 P1000 attached with two 1,885 1,649 1,900

P1026 brackets to a 16-
inch P1000 channel
header, which is HILTI

O boiteo (3/8-iaca
diameter, 4-inch embed)
to a concrete test
fixture

9a Two P254x bolted to a 567 1,281 1,315
16-inch P1000 channel
header which is HILTI
bolted (3/8-inch
diameter, 4-inch embed)
to a concrete test
fixture

( 0 2) ( 0 3) ( 04)
9b Two P254x bolted to a 2,258 2,485 2,534

16-inch P1000 channel
header which is HILTI
bolted (3/8-inch
diameter, 4-inch embed)
to a concrete test
fixture

(Continued)

( ) Upper right-hand corner number is actual test number, if other than

Q column heading

_

4
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Table 4.3 UNISTRUT Hanger Test Data
F

Ultimate Load (pounds)

Test Test Test Test
Configuration Hanger Number Number Number

Number Description One Two Three

( 05) ( 06a) ( 07)
9c Two P254x bolted to a 5,940 6,708 6,155

|

16-inch P1000 channel
Iheader which is HILTI
Ibolted (3/8-inch
Idiameter, 4-inch embed)

to a concrete test |
'

fixture

(Concluded)
,

'

( ) Upper right-hand corner number is actual test number, if other than
column heading

1
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5. TEST DATA
.

!

All test setup figures, plots, data, and photographs relating to
this test program are included in this report in Appendix E. Appendix E

presents results relating to threaded rod beam clamps, beam clamps, and
UNISTRUT hangers.

The test results for the threaded rod beam clamps include: ;

Test setup figures*

force-versus-deflection hysteresis plotse

Photographs of pre- and post-test results*

The test results for beam clamps and UNISTRUT hangers include:

Test setup figures*

Force-versus-deflection plots*

Printout of force-versus-deflection data*

Photographs of pre- and post-test resultse

k - Table 5.1 presents a sumary of all calibrated equipment used in
this test program. Calibration records are maintained by CCL.
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Table 5.1 Sunnary of Calibrated Equipment

Calibrettop

instrument / CCL Model Serial
Descriptfon No. Manufacturer No. No. Range Accuracy Last Done Next Done

Load Cell 7007 Lebow 3124 1692 5K Ibs 2 0.21 5/31/86 5/31/87

Load Ce11 7012 Lebow 3124 1735 15K lbs t 0.321 7/29/85 7/29/86

Load Ce11 7015 Lebow 3132 5710 3K Ibs t 0.075 7/26/85 7/26/86

Lead Cell 7018 Lebow 3124 2217 10K Ibs t 0.11 5/25/86 5/25/87

Load CeII 7023 Lebow 3174 265 10K ibs 1 0.4085 6/13/86 6/13/87

Load Cell 7038 Lebow 3174 209 5K Ibs t 0.151 6/16/86 6/16/87

LVDT 1083 Schaevitz 2000HR 10590 2 2 inch t 0.221 Prior to use

Load Cell Indicator 1069 Daytronic 3270 6165 0-120K Cts t 0.051 FS 9/17/85 9/17/86
j

Load Cell Indicator 1062 Daytronic 3270 6761 SK Cts 1 0.051 FS 3/5/86 3/5/87

LVDT Indicator 1078 Daytronic 3330 497 SK Cts t 0.11 FS 7/3/86 7/3/87
,

Linear Potentfometer 1060 Bourns 12820-0 4-5933 0-10" 2 0.0625" Prior to use
10.0-0-
503

Linear Potentiometer 1098 Waters PR-242 1002 0-12' i 11 Prior to use
I

Linear Potentiometer 1103 Waters LFS-12/ 8538 0-12" i 11 Prior to use
300-0A5

Cal. Resistor Box 1012 CCL N/A N/A 40,60,120KQ t 0.038% 2/12/86 2/12/87

Cal. Resistor Box 1081 CCL N/A N/A 60Ko 2 0.11 9/12/85 9/12/86

|

X-Y Plotter 3008 Esterline/ 575-LAB 978972 K 100 Mv/in 2 0.35% F5 Prior to use
Angus 5.0. Y 100 Mv/in

#M12989A

Continued)
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Table 5.1 Suninary of Calibrated Equipment

:

1

CalIbrat1on

Instrument / CCL Model Serfal
'

Descriptfon No. Manufacturer No. No. Range Accuracy Last Done Next Done

Rule 9032 Starrett 1-C #607 N/A 0-36" t 0.0156" 1/3/86 1/3/87
R36

; Torque Wrench 9030 Uttca TCI-150 DD 2673 0-150 ft/lbs t 45 CW 4/3/86 9/3/86
- FRD

Digital Voltmeter 6005 Keithly 179 1174 0-20 VDC 2 0.04% Plus 7/19/85 7/19/86
one dfgtt

| Digital Voltmeter 6048 Keithly 197 310470 0-20 VDC * 0.0151 Plus 5/31/85 6/30/86
two digits

Ofgttal Voltmeter 6049 Fluke 80248 3715179 0-20 VDC t 0.11 Reading 5/20/86 11/20/86
+ 1 digit

Torque Transducer 7026 G5E 1052 008 0-50 ft/lbs 1 0.251 FS 8/19/85 8/12/86

Michead 9027 Starrett 63 N/A 2" 0.0001 fn. 2/28/86 2/28/88

ACRO /LABTECH DATA ACQUISITION SYSTEM 900

Gen I/O P.S. 3015 Acro 901 M/A N/A N/A M/A N/A

Gen 1/0 CPU 3017 Acro 991 M/A N/A N/A N/A N/A

Gen I/O A/D 3022 Acro 912 N/A 2 2/20 VDC t 0.031 Input Prfor to use
1 0.11 Range

(Concluded)
5

1
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APPENDIX A

CCL TEST PROCEDURE NUMBER 1903.23-01, REVISION 0
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h 1.0 INTRODUCTION

| This test procedure describes the requirements for static and

| cyclic testing of beam clamps and UNISTRUT* hangers used to support
Train C conduit for Texas Utilities Generating Company (TUGCO) at

*

Comanche Peak Steam Electric Station (CPSES) in Glen Rose, Texas.'

h. Testing will be performed at the laboratory facilities of CCL

I Laboratories, Inc. (CCL) near Research Triangle Park, North
Carolina. Testing shall be in accordance witn the Impell
Corporation Specification Number 01-0210-1514, Revision 0,

1 Specification for Testing Beam Clamps and UNISTRUT Hangers

I (Reference 1), included as Appendix 1, TUGC0's Design Change

k Authorization concerning installation of Train C conduit (Reference

2), included as Appendix 2, and this test procedure.
;
<

.

The test program will be performed in accordance with the''

f
procedures and instr.ictions of CCL's Quality Assurance (QA)

; program. This fully documented QA program complies with the
applicable requirements of ANSI N45.2-1972,10CFR50 Appendix B, and

10CFR21.
6

i
1.1 Test Program Contents

This test program consists of the following tests:
Description Type of Test

UNISTRUT P1651S beam clamp Cyclic

i UNISTRUT P2785 and P2786 beam clamps Static
StaticAppleton PC-200-RA beam clamp

UNISTRUT P2546 welded foot hanger Static
,

UNISTRUT P1026 hanger fittings Static

UNISTRUT P2546 welded foot hanger Static
with P2348 fittings

t-

b
RF-nn?

. . .-___
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1.2 Personnel Certification
All personnel assigned to this test program will be certified as
qualified for the tasks assigned. Personnel certification is,

4 achieved through personnel education level, vocational training,
[ and practical experience as outlined in CCL Operating Procedure
I (0P) 02-002.
P

1.3 Test Monitor

[ The appointed and approved test monitor, who serves as an extension

to the QA Department, shall ensure that all tests are properlyt

} executed in accordance with the requirements and procedures

[ specified herein and CCL OP 10-002.

{ 1.4 Test Equipment and System Calibration

[ All test equipment and instruments used during this test program
I will have a decal affixed to indicate the next calibration due4

date. All calibrated devices used are calibrated in accordance
'
. with CCL OP 12-001 and have calibrations traceable to the National |
[ Bureau of Standards.
} !
.

'

[ 1.5 Deviations in Test Procedures
!

'

During the course of the overall test program, it may become -
i

| necessary to deviate from the procedures specified herein. Reasons
f for deviations include but are not limited to:

increased accuracy of data*,

.
modifications to boundary conditionso

'

additional data (or less data) is requirede

O s, caanses ia ethodoioer-

( changes in test specimen configuration and hardware*

L
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j. When the need for deviations arises, the form shown in Appendix 3
: will be completed and filed in the project file. Signatures from

h appropriate CCL and Impell personnel will be required prior to
proceeding with the stated changes. All deviations will be fully
documented in the final test report.

,
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2.0 TEST ITEMS

! Table 2.1 summarizes the test items in this program. The following
sections describe the test setups.

h 2.1 UNISTRUT P16515 Beam Clamp Cyclic Tests

I Figure 2.1 illustrates test numbers la and Ib. The beam clamps
will be subjected to cyclic loads in each of the two horizontal

g

I directions indicated in the figure.

l

The cyclic load will be delivered under deflection control. The
threaded rod end will be cycled through an Impell-specified
deflection. Each test will continue for either 100 cycles or until-

failure occurs in the test sample. Examples of failure are
separation of the beam clamp from the wide-flange support

i structure, fracture of the threaded rod, or fracture of the clamp
r at the threaded hole where the threaded rod mates with the clamp.

2.2 UNISTRUT P2785 and P2786 Beam Clamp Static Tests

f Figure 2.2 illustrates test numbers 2a through 2d, and 3a through

! 3d. The beam clamps will be subjected to static loads in the

f directions indicated in the figure and Table 2.1.

I

j The static load will be placed on each test sample and increased

| gradually. Load will be continually increased until failure

{ occurs. Examples of failure are separation of the beam clamp from

j the wide-flange support structure or deformations exceeding 12
inches.

i

f
:
.
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2.3 Appleton PC-200-RA Conduit Clamp Static Tests
The conduit

}
Figure 2.3 illustrates test numbers 5a through 5d.

b clamps will be subjected to static loads in the directions

I indicated in the figure and Table 2.1.

I
The static load will be placed on each test sample and increasedt

gradually. Load will be continually increased until failure
;

An example of f ailure is separation of the beam clamp from
5 occurs.

the wide-flange support structure.

k

2.4 Cantilever Hanger Static Tests
These areFigure 2.4 illustrates test samples 6, 7, and 8.

!
concrete-mounted supports that are to be loaded in the direction of

{

the weak axis of the cantilevered UNISTRUT channel.I
>

'.
The static load will be placed on each test sample and increased:

I
Load will be continually increased until failure*

,

gradually.
Examples of failure are pull-out of the attachment bolts,occurs.

fracture of the weld or fitting at the base connect'on, fracture of
[ UNISTRUT hardware at the channel attachment, and fracture of the

UNISTRUT channel lips.

:;

1,

O i
i
-

b
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Table 2.1 Sumary of Tests

E | | | |

f ||
*

1

j | Number
'

Test | Type of I Di rection I of
'

| Number Test Item | Test I of Load | Tests Type of Attachment
| | 1 l I

! I

| | la UNISTRUT Cyclic 1 3 To 4-inch wide flange
[ | P1651S |

l I$

i Ib UNISTRUT | Cyclic 2 3 To 4-inch wide flange
P1651S |

|

O 2a UNISTRUT Static 1 6 To 4-inch wide flange,
P2785 holding UNISTRUT P1000

[ (pair) channel
I

'

2b UNISTRUT Static | 2 6 To 4-inch wide flange,
P2785 I holding UNISTRUT P1000' '

(pair) | channel
g

i 2c UNISTRUT Static 3 6 To 4-inch wide flange,
P2785 holding UNISTRUT P1000
(pai r) l channel

2d UNISTRUT | Static -3 6 To 4-inch wide flange,
i P2785 | holding UNISTRUT P1000

(pair) I channel

3a UNISTRUT Static 1 1 6 To 4-inch wide flange,
P2786 holding UNISTRUT P5500
(pair) or P5000 channel

3b UNISTRUT Static 2 6 To 4-inch wide flange,
P2786 | | holding UNISTRUT P5500
(pair) or P5000 channel

3c UNISTRUT Static 3 6 To 4-inch wide flange,'

P2786 holding UNISTRUT P5E00
(pair) or P5000 channel'

_

(Continued)
L
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b

Table 2.1 Summary of Tests
,

I | |
'

! | Number
i Test Type of | Direction 1 of"

I humber | Test Item Test of Load Tests Type of Attachment
. ,

1 \

I I I

[ l 3d UNISTRUT Static -3 6 To 4-inch wide flange,
P2786 I holding UNISTRUT P5500

[ l i

| (pair) ! or P5000 channel*

| I

i Sa Appleton Static 1 3 To 4-inch wide flange,'

I PC-200-RA | holding 2 inch conduit

L Sb Appleton 1 Static 2 3 ' To 4-inch wide flange,
[ PC-200-RA | holding 2 inch conduit
'

I |

Static l 3 1 3 To 4-inch wide flange,| Sc Appleton '

I |PC-200-RA | holding 2 inch conduit

E, I Sd Appleton Static -3 3 To 4-inch wide flange,
! PC-200-RA | holding 2 inch conduit'

I I
"

' 6 UNISTRUT Static Lateral 3 Attached to concrete
i P2546 : (Weak with 3/8-inch diameter :

I | Direction) HILTI* bolts with'

I | 2-inch embedment
p

| 7 UNISTRUT Static Lateral 3 Attached to concrete
! P1026 (weak I with 3/8-inch diameter
' direction) HILTI bolts with

2-inch embedment
i

8 UNISTRUT Static Lateral 3 Attached to concrete
{i I P2546/2348 (weak with 3/8-inch diameter I

L
' I direction) HILTI bolts with

[ | 2-inch embedment| '

1
:
! (Concluded) |O L

k
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Figure 2.1 Illustration of Test flumbers la and Ib
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\
P2785 & P2786 7y

@

:

|

|

Figure 2.2 Illustration of Test Numbers 2a through 2d,
and 3a through 3d
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Test Sample Number 6

|
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i J
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Test Sample Number 7

L

Y, -

e
a

>-- V
Test Sample Number 8

Figure 2.4 Illustration of Test t! umbers 6, 7, and 8
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; 3.0 TEST FIXTURING

T,he following sections describe the fixturing required for the test
samples.

3.1 Fixturing for Beam Clamps
I The items associated with test numbers la, Ib, 2a through 2d, 3a

through 3d, and 5a through 5d require attachment to a wide-flange
(WF) beam. The beam section will be 4 inches deep, up to 18 inches

,

long (as required to perform a specific test), and stiffened on the

Oi ends to iah4 bit torsioa ano fiexure of the wF sectioa. Tais beem
section will be attached to a rigid test fixture to complete the

required setup.

I

! 3.2 Fixturing for Cantilever Hangers

! The items associated with test numbers 6, 7, and 8 will be attached
i

to concrete blocks with HILTI bolts to simulate typical as-
,

installed conditions with UNISTRUT P1000 channel headers. The

; HILTI bolts will be 3/8-inch diameter and 2-3/4 inches long,
installed to an embedment of 2 inches.

L

The bolts will be installed in reinforced concrete blocks
fabricated by TUGC0 at CPSES. Each block is fabricated in

# accordance with TUGC0 Drawing Number FSC-0905, Revision 2, and

TUGC0 concrete mix and placement procedures. Additional
t information concerning the concrete blocks is contained in CCL's
L Conduit Clamp Test Procedure (Reference 3).

O

,

I
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I The bolt holes for each HILTI bolt will be drilled and marked pr|or

f to installation of any bolts. The installed center-to-center and
, edge distances will be recorded and verified to be in accordance

with the requirements of TUGCO's HILTI Bolt Installation Procedure

f (Reference 4).
t
,.

,
The HILTI bolts will be set and torqued in accordance with Section

I 3.1.4 of Reference 4. The date and time of torquing will bei
j recorded to document the point at which bolt relaxation starts.
't Testing of HILTI bolts will not commence until each bolt has

[ relaxed for a minimum of 48 hours. The basis for this relaxation
( period is documented in Section 9.0 of CCL's Conduit Clamp Test

Report (Reference 5).

t
>
1

1
!
!
t

!
;

i
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4.0 INSTRUMENTATION

[
The static and cyclic loads will be applied by hydraulic

|- cylinder. The test data, consisting of forces and deflections,
j will be measured with force transducers (load cells) and linear
j variable differential transducers (LVDT's) or linear

f potentiometers. Displacements will be measured in the direction of
load application.

'
,

l The static test data will be collected and recorded using CCL's

Of persaaei computer-8esed dete ecauisition sistem cec-DAS). Ciciic

f test data will also be collected and recorded with the PC-DAS;

[ however, a strip chart recorder will also be employed to directly
record the test results.

I
{ Table 4.1 presents a sample data table for presentation of load-

( versus-deflection data. Figure 4.1 presents a sample static test
load-versus-deflection curve.
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~ As \DefasTmaledC2tA3108.Petse 0.0000 030th h3430Current sete as Fes $8-OS*19e* O.0000 0.0030 0.0e16Current tame ae 53:Ses43.39 0.0000 0.0010 0,043r.
0.0000 0. Ce000 0.0430

S *AD boa 0.0000 0.0020 0. M 16
5 *AD be* 0.0000 0.0020 0,0e36

[ 2 "AD ba* ~30 0409 0.0020 0.04105 *AD be* *10.0409 0.0030 0.ne 6*
0. 00rge O.0040 0.0686*

I *AD cn* O. 00(na 0.0040 0,0430
3 * AD cn * 0. 0(c0 0.00 0 0.oeto,

4 *AD Cn* 0.0000 0.0060 0.0410

f, 3 'AD cn* 0. CKoD C. C#s 70 0.0430
0. OC40 0.00e0 0.068eS.Onn000E+0n * rate * 0.On00 0.0100 0.04:o2.00000(4*00 " rate * O.0006 0.0110 0.08:3S.00nOOCE*00 * rate" 0.0000 0.0120 0.0s:3

,

g 2.0m a cE.00 rate * 0.000n 0.040 0.0.io
5.00n00((+00 * rate" O. 00W. 0.0150 0.08:12.00n000E+(C * rate * 0.0000 0.0130 0.os:t

,

* S.000000E+00 * rate * 0.0000 0.0200 0.00 12.000000E*00 * rate * 0.0000 0.0:30 0.002
O.0000 C.0261 C.no:3,

2 "AD gain c' O.OOOO 0.6303 0.06 66

! 8 *AD Gaan c 0.0000 0.0043 0.3026
a

2 *AD Gaan c a 0.0000 0.0393 0.0e:3
) h 2 *AD Gaan c= 0.000n 0.04:3 0.30:6g'~'/ g 10.0409 0.n465 0.302e

- 0.000000E+00 *AD ofes* 30.04^9 0.0543 0.10060.000000E+00 *AD offs" 30.122e 0.06e1 0.34760.000D00E+00 *AD odds * 40.8438 0.0832 0.32:30.000000E+00 *AD offs * Sc.2047 0.0912 0.3238
j SO.2047 C.1022 0.3436

8.004094E*03 *AD scale * 70.2066 0 3202 0.19478.002024E+00 *AD scale" e0.327S 0.3473 0.24622.0520CoE+00 "AD scale 100.4094 0.3734 0.2257
a

8.004094E+03 'A0 scale * 180.4503 0.3944 0.2073
[ *SarrLE 980. A-31-Ot* 130.S322 0 2314 0.2660
i '78talN C* $40.5732 0.22:5 0.2873* t a -M-et * 140.5732 0.2363 0.307e*CCL 1903.11* 150.4841 0.244S 0.207* FORCE * * DISPLACCE NT* *D!aPLACEN NT* 160.6*50 0.2515 0.307e* LD$.** INCE S** INCHES * 160 6350 0.2575 0.3079

-10.0409 0.0000 0.0616 170.6960 0.2625 0.3200
-80.0409 0.0000 0.0616 830.7369 0.2675 0.3499
=20.0409 0.0000 0.0616 830.7369 0.2735 0.307e

f -10.0A09 0.0000 0.0205 190.7779 0 2764 0.34ee
-80.0409 0.0000 0.0480 190.777e 0.2006 0.3233

C.0000 0.0000 C.0686 200.eIse O.2046 0.3e*4
-40.0409 0.0000 C.0e86 200.e1se O.2076 0.32s3
=80.0409 0.0000 0.0686 210.e597 0.2916 0.3297
-80.0409 0.0000 0.0205 230.eS97 0.2946 0.3694"
-80.0409 0.0000 0.0616 230.eS97 0.2966 0.3e*4
-tO.0409 0.0000 C.0205 220.9007 C.3036 0.3e99

0.0000 0.0000 0.04 0 220.9007 0.3046 0.34ee
-3O.0409 C.0000 0.0410 230.9456 0.3084 0.3899
-80.0409 0.0000 0.0616 230.9436 0.3306 0.3e*9
-80.0409 0.0000 0.0616 230.9456 0.3334 0.34ee
=80.0409 0.0000 0.0205 230.9456 0.3156 0.3e*9
0.0000 0.0000 0.0410 230.9436 0.3176 0.3694

-10.0409 0.0000 0.0410 240.9325 0.3206 e.39*9
-80.0409 0.0000 0.0686 240.9325 . e.3227 0.3694
4.0000 0.0000 0.0430 240.9323 e.3247 9.3694

L *le.0409 a.nnnn n.naen 340.9325 8.32S7 e.4804
L 240.9e:S e.3247 e se94

240. 9eM A.3777 m.4ena

Table 4.1 Sample Load-Versus-Deflection TableOv
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5.0 TEST SEQUENCE

Each test sample will be assembled in acordance with thee

figures in Section 6 and fastened to the applicable test
fixture.

,

Where applicable HILTI bolts will be torqued and allowed toe

| relax in accordance with Section 3.2.
Load application fixturing will be attached for the directione

' to be tested.
The test configuration and sample number will be identified one

f a note card, and the setup will be photographed.
Pertinent information required for the test file will be'

e

manually recorded or keyed into the computer, where
applicable. This information will include, as a minimum:

,

Test sample identification number-

| - Instrumentation list
Test date-

i. Person conducting the test-

I Critical dimensions relating to displacement measurement-

locations
Test monitor reviews will be performed as required by the teste

monitor 109,

e The PC-DAS will be initiated for the test and a data file
created.
Test samples will be tested in accordance with Sections 2.1e

through 2.4 as applicable.
A photograph will be taken after failure to document the modee

and extent of failure.

i
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6 The test data will be stored on the r;;agnetic disk file and ae

hard copy will be printed for inclusion in the sample filep

! folder. .

' The master test monitor log entry of time, date, and generale

test results will be made.
>
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6.0 TEST SETUP

The following figures will serve as test sample assembly figures.
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Figure 6.1 Test Sample Number la: UNISTRUT P1651S Beam Clamp EEEE5 :=
MMMMO ,ECyclic Test in the 1 Direction
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Figure 6.2 Test Sample Number Ib: UNISTRUT P16515 Beam
Clamp Cyclic Test in the 2 Direction
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Figure 6.3 Test Sample Number 2a-12: UNISTRUT P2785 Beain
Clamp Static Test in the 1 Direction with a

| 12-inch Moment Arm
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Figure 6.4 Test Sample Number 2b-12: UNISTRUT P2785 Beam
Clamp Static Test in the 2 Direction with a
12-inch Moment Arm
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Figure 6.5 Test Sample Number 2c-12: UNISTRUT P2785 Beam
Clamp Static Test in the 3 Direction with a

12-inch Moment Arm
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Figure 6.6 Test Sample Number 2d-12: UNISTRUT P2785 Beam
Clamp Static Test in the -3 Direction with a
12-inch Moment Arm
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Figwee 6.7 Test Sample Number 2a-24: UNISTRUT P2785 Beam
Clamp Static Test in the 1 Direction with a
24-inch Moment Arm
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Figure 6.8 Test Sample Number 2b-24: UNISTRUT P2785 Beam
Clamp Static Test in the 2 Direction with a
24-inch Moment Arm
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Figure 6.9 Test Sample Number 2c-24: UNISTRUT P2785 Beam
Clamp Static Test in the 3 Direction with a
24-inch Moment Arm
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1.0 Ilmt000CT10u
!

This specification outlines the reoufrements for
testing of beam clamps and UNISTRUT hangers for
Comanche Peak Steam Electric Station. These tests
shall provide the necessary information for assessing
the design adequacy of these components.

Tests will be provided to detemine the behavior of
the following types of clamps and hangers:

1. UNISTRUT P16515 beam clamp

2. UNISTRUT P2785 and P2786 beam clamps

3. Appleton PC-200-RA beam clamp

4. UNISTRUT P2546 welded foot hanger

5. UNISTRUT P1026 hanger fittings

6. UNISTRUT 2546 welded foot hanger
wita P2348 fittings

The objective of these tests are as follows:

1. Detemine the suitability for cyclic loading of a
P16515 beam clamp.

2. Detemine the monotonic capacities for P2785 and
P2786 been clamp pairs.

3. Detamine the monotonic capacities for single
Appleton PC-200-RA beam clamps.

4. Detemine the nowtonic capacity in the conduit
longitudinal direction of: a P2546 welded foot
hanger; a hanger consisting of P1026 fittings
attached to a P1001 member; a P2546 welded foot
hanger with a pair of P2348 fittings.

O
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2.0 SCtFE F WORK

!

i

The Testing Laboratory shall perfom the following
tasks:

1. Prepare detailed test procedures for all tests in
accordance with the requirements of this
specification.'

2. Fabricate all necessary test fixtures and provide
| test instrumentation to measure the response of
.

the test specimens.'

3. Assemble test specimens from materials provided
by purchaser, in accordance with the referencedO procedures.

4. Perfom the specified tests.

5. Prepare a comprehensive schedule for performing
and completing the specified tests.

6. Prepare a test report that provides all measured
and observed test results.

.|
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3.0 TEST SPECIIENS

The test specimens shall consist of the following
types:

1. A single UNISTRUT P16515 beam clamp, as shown in
the UNISTRUT rseneral Engineering Catalog (Ref.
5), will be mounted on a W4 section and fitted
with a 24-inch length of one-half inch threaded
rod.

2. A set of UNISTRUT P2785 beam clamps, as shown in
Ref. 5, will be mounted on a W4 section, and will
be holding a P1000 channel of appropriato length.

;

3. A set of UNISTRUT P2786 beam clamps, as shown in

O- Ref. 5, will be holdirg a P5500 channel of
appropriate length.

4 A single Appleton PC-200-RA beam clamp, as shown
in Ref. 6, will be mounted on a W4 section, and

( will be attached to 1-1/2 inch diameter conduit
-

of appropriate length.

5. A UNISTRUT P2546 welded foot henger will be
connected to a P1000 header and attached to a
reinforced concrete surface with two 3/8-inch
diameter HILTI bolts that are embedded to a depth
of two inches.

6. UNISTRUT P1026 fittings will be attached to a
P1001 channel member of 36-inch length and the
fittings shall be connected to a P1000 header
that is attached to a reinforced concrete surface
with two 3/8-inch diamette HILTI bolts that are ,

embedded to a depth of two-inches.
|

7. A UNISTRUT P2546 welded foot hanger with a pair
of P2348 wing shape fittings shall be attached to
a reinforced concrete surface with two 3/8-inch
diameter HILTI bolts that are embedded to a depth
of two inches.

O

3-1
Impell Report 01-0210-1514
hvision 0

TF-067
. . .

' ~- .



~ __ _ _ _

1903.23-1, Rev. O
PROCEDURE No.

S 4I Corporate Consulting 5/9/86 PAGE 59 or 87
pd s'iaN& & Development Company, Ltd.

ISSUE DATE _

n sea :n Tr. angle Park NC 27709 DATEe APPROVED BY
959-362 8800:: 5:. M 25 *

APPROVED BY DATE

TEST PROCEDURE oA REVEW BY DATE

s=
3.0 TEST SPECIDENS ,

The W4 section to which a beam clamp is attached
shall be no longer than 18-inches, shall be
stiffened at the ends and shall be rigidly
attached to the test fixture. The cantilever
hanger (P2546 and P1026) and header may be
attached to a rigid test fixture if the Test
Laboratory can demonstrate that there is no
significant difference when compared with the
tested behavior of a hanger attached to concrete.

A listing of all test specimens is given in
Table 1.

O
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4.0 TEST PROCEDURES

The various test procedures are outlined below. The
Purchaser reserves the right to alter the test
program upon review of interim test results.

4.1 Beam Clamps

4.1.1 Cycite Suitability The P16515 beam clamp shall be subjected to cycles of
load reversals in the horizontal directions shown in
Figure 1. The horizontal force applied at the end of
the threaded rod shall be equal to or greater than
the force necessary to yield the rod when deflected
in that direction. The actual displacement shall be
specified by the Purchaser. One hundred cycles of
horizontal load shall be app 11ed in each direction.

O A new specimen shall be used f)r each direction of
load. Moreover, there shall b<t three virgin samples
for each direction. Cycling will be discontinued
only if there is separation between clag ard besm.
All cycling shall be conducted at a rate of 1 Hertz
or less.

4.1.2 ,Monotonic Capacity Clamp types P2785 and P2786 shall be similarly tested
by a gradual application of load to the UNISTRUT
channel in orme of the directions shown in Figure 2.
The tests will be conducted until failure (separation
of clamp from beam or deformations exceeding 12
inches) . Each direction of load will be tested
sacerately and three new samples will be tested for
each direction of load. For loading in the vertical
direction, separate tests will be performed for
vperds and for downwards load. Two separate loading
locations shall be tested: 12 inches from the web of
the beam.and 24 inches from the web.

Clamp type PC-200-RA shall be montonically tested by
applying load to the conduit, as shown in Figure 3.
Separate tests will be conducted for the three
loading directions indicated, and three samples shall
be done in each direction.

4.2 Cantilever Hangers The three types of cantilever hangers shall be tested
montonically to failure (loss of load carrying
capacity or separation of members) in the direction
shown in Figure 4 Ihree samples of each cant.ilever
type shall be tested for the one direction of loading.

O
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4.0 TEST PROCEDURES,'

4.3 Test Data Monitoring App 1f 9d load and deflection in the loaded direction
shall be continuously monitored. Care should be
teen in that displacement measuring devices have
sufficient range to measure the displacement at
failure and that they have sufficient resolution te
accurately define the load-deflection curve.
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5.0 TEST REPORT

Upon conclusion of testing a test report shall be
prepared by the Testing Laboratory. The report shall
contain, at a minimas, the following itses:

1. A description of test fixture and loading
apparatus.

2. A description of instrumentation used to control
and monitor test behavior.

3. Load-deflection curves for each test.

4. A stannary of ultimate, yield and maximum loads as
well as yield and maximum displacements.

5. A description of test procedures.

6. A description of test results.

7. Photographs of test specimens before and after
testing.

8. Photographs of the testing apparatus. )

9. Description of any anomalies, installation
errors, or deviations free the stated test
procedure.

IIn addition, interin test reports will be required on
en as-requested basis by the Purenaser, which shall l
consist of results to date.

. .
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6.0 PURCHASER StFPLIED ITDtS

The Purchaser shall supply all beam clamps, channel
sections, conduit, fittings, welded foot hangers, and
associated hardwart necessary for performing the
tests. Tests items shall be verified by the
Purchaser to be representative of that type of item
found in Unit 1 of Comanche Peak Steam Electric
Station.
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7.0 QUALITY ASSURANCE REQUIRDENTS

The testing Laboratory shall establish and implement
a quality asserance program which conforms to the
applicable rules and standards as imposed by NRC,10
CFR 50 Appendix B and this specificatien.

The Testing Laboratory shall submit all installation
and test procedures to TUGC0 for review and approval
prior to implementation. This right of review and
approval shall also extend to any changes made to the
Testing Laboratory's quality assurance program and
procedures during the course of work.

The Testing Laboratory shall not comence test until
TUGC0 project approves the test procedure. TUGC0O reserves the right to witness all testing.

The Testing Laboratory shall provide right of access
to his plant facilities, and records for inspection
or audit purposes by TUGCO TUGCO's designated
representative, or other authorized parties such as
regulatory agencies.

The Testing Laboratory shall agree to stop work at
the request of TUr.C0 or TUGCO's representative until
resolution of ariy major quality assurance or quality
control deficiencies.

The Testing Laboratory shall establish procedures to
assure that all inspection tools, instruments, gauges
and other measuring and testing devices are in
calibration and traceable to the standards of the
National Bureau of Standards. When inspection and
testing equipment is found to be out of calibration,.

all items inspected, tested, or measured with that
equ.psent since the latest valid calibration shall be
considered unacceptable. Resolution of these cases
shall be determined on a case-by-case basis.

O
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|Table 1
|

Susenary of Tests (75 Tests Total)

Test Item Loading Direction No. of )

No. Tested Type of Load Purpose Tests

la P16515 Cyclic 1 Cyclic Suitability 3

lb P16515 Cyclic 2 Cyclic Suitability 3

|
2a P2785 Monotonic 1 Ultimate Capacity 6

2b P2785 Monotonic 2 Ultimate capacity 6

2c P2785 Monotonic 3 Ultimate Capacity 6 1

2d P2785 Monotonic -3 Ultimate Capacity 6

3a P2786 Monotonic 1 Ultimate Capacity 6

3b P2786 Monotonic 2 Ultimate Capacity 6

O 3c P2786 Monotonic 3 Ultimate Capacity 6

3d P2786 Monotonic -3 Ultimate Capacity 6

Se PC-200- M Monotonic 1 Ultimate Capacity 3

Sb PC-200-RA Monotonic 2 Ultimate Capacity 3

Sc PC-200-RA Monotonic 3 Ultimate Capacity 3

Sd PC-200-RA Monotonic -3 Ultimate Capacity 3

6 P2546 Monotonic L Ultimate Capacity 3

7 P1026 Monotonic L Ultimate Capacity 3

8 P2546/2348 Monotonic L Ultimate Capacity 3

.
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Figure 3. Beau Clamp PC-200-RA.
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DCA 5106 Rev. 9
.

NOTES ,-

1) SUPPORT DESIGN IS BASED ON EIGHT FT. (B'-0") SPACING FOR CONDUIT
3/4*d TO 1\"d AND TEN FT. (10'-0") FOR 2"d AND LARGER.

2) WHERE BENDS OCCUR IN CONDUIT SUPPORT TO BE LOCATED FROM TANGENT'
2'-6" (MAX.).

3) WHERE CONDUIT TERMINATES AT EQUIPMENT. JUNCTION BOX. ETC. THE
SUPPORT SHALL BE LOCATED AT 3'-0" (MAX) FROM BOX OR EQUIP.

4) SUPPORT DETt.ILS SHOWN ARE SUGGESTED ONLY. DEVIATION BASED ON
SOUND ENGINEERING AND CONSTRUCTION TECHNIQUES MAY BE ALLOWED.
INCLUDING BUT NOT LIMITED TO THE USE OF DETAILS AS SHOWN IN 5-910.

>

5) REFER TO CPPA-2142 TO VETERMINE 'HE AREA WHERE NON SEISMIC SUPPORTS
FOR CONDUIT JUNCTION & PULL BOXES AND CONDULETS CAN BE USED.

6) HILTI KVIK BOLTS SHALL BE INSTALLED AS PER CIVIL ENGR. PROCEDURE
CEl-20. INCLUDING THE MINIMUM EMBEDMENT REQUIREMENTS FOR THE BOLTS.
EMBEDMENTS SHOWN ELSEWHERE IN THIS DCA AF.E NOT MANDATORY. BUT ONLY
SUGGESTED.

b) WHEN BOTH ENDS OF CONDUIT TERMINATE AT EQUIPMENT. JUNCTION BOX. ETC..
THE CONDUIT MAY SPAN A MAXIMUM _OF_3'.0." WITHOUT ANY SUPPORT.

j

8) WHEN FITTINGS ARE USED IN SPANS (LB.LBD.C.BC.ETC.). SUPPORT SPACING /
SHALL BE MAINTAINED PER NOTE 1. MEASURING THRU. THE FITTING. /

J-
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CONTROLLED DOCUMENT

O VD #IM ' CDP?
Record of Deviation from Test Procedur_e_ #1

Page 1 of 1

Test Procedure No.
1903.23-01, Rev. O CCL Project No. 85-1903.23/24

Date of Deviation May 30, 1986
Client TUGC0

6.0 and Table E.1
Section of Procedure Affected

Test numbers 2a-24 and 3a-24 will duplicate
Reason for Deviation:

test numbers 2a-12 and 3a-12.

O |_| (Continued on additional pages)

Description'of Deviation: Test numbers 2a-24 and 3a-24 are deleted.

Test numbers 2a-12 and 3a-12 adequately test the longitudinal strength

capacity of UNISTRUT P2785 and P2186 beam clamps.

|[[(Co.ntinuedonadditionalpages)

D[LN h b Date do& 6. h6L
Prepared by:

Date ///sc[ MY/7/6'bmPrincipal Test Engi e :

Q Project Manager: hjh Date Joap L i m

6[h-[ h Date
CCL QA Manager:

6/6 /8/-DateClient Approval:

..
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CONTROd.ED DOCliinEkI

^D G r$ D if C D P ?' <,

Record of Deviation from Test Procedure #2

Page 1 of 1

Test Procedure No.
1903.23-01, Rev. O CCL Project No. 85-1903.23/24

Date of Deviation May 30, 1986
TUGC0Client _

6.0
Section of Procedure Affected

TUGC0 did not ship nuts with the UNISTRUT P2786
Reason for Deviation:

beam clamps.

:

__

e [j(Continuedonadditionalpages)

Nuts that normally are used with SUPERSTRUTDescription of Deviation:
,

TheU-501 beam clamps will be substituted for the missing nuts. i

SUPERSTRUT U-501 beam clamp nuts were supplied by TUGCO.

-
.

I

El(Continuedonadditionalpages)

Mu% L% Datejo4Ete,l>%
Prepared by:

[ M ////f b Date g/ ig/nPrincipal Test Eng eer
J /

%b__d Date _.|w 6. i 3 %
Project Manager:{ 6M[[[ |Date
CCL QA Manager: s-

S[l[A (.Date
Client Approval: _

__ _ _ _ _ _ _ _ _
.
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CON 7ii0iiE0 D000 MENT
"10 # E T C @ ? ?

, , #3
Record of Deviation from Test Procedure _

Page 1 of 1

Test Procedure No.
1903.23-01, Rev. O CCL Project No. 85-1903.23/24

Date of Deviation May 30, 1986
TUGC0Client

5.0
Section of Procedure Affected

TUGC0 Train C installation procedures do not
Reason for Deviation: l d

provide a specific torque requirement for installation of c amps an

fittings.
_

-

|[|(Continuedonadditionalpages)

The torque values specified for UNISTRUT
Description of Deviation:

hardware on page 29 of UNISTRUT General Engineering Catalog Number 10R
i l

will be used for clamp and fitting installation to maintain a nom na ,

consistent assembly methodology.

|[j(Continuedonadditionalpages)

DateJoer..imDb 4 -.

Prepared by:

Principal Test Engin / I r//Jf[ Date _c /4 /r6

Date _1 4 G O N; CX hProject Manager: d[6[[[Date
CCL QA Manager: 6/6 /e[,Date
Client Approval:

_

__



v

CON'R01.LE3 D000 MENT
"D D # D il C D ? ? f,, #3

Record of Deviation from Test Procedure _
Page 1 of 1

Test Procedure No.
1903.23-01, Rev. O CCL Project No. 85-1903.23/24

fDate of Deviation May 30, 1986 J
TUGC0Client

|
5.0

Section of Procedure Affected
TUGC0 Train C installation procedures do not

Reason for Deviation:

provide a specific torque requirement for installation of clamps and

fittings.

i

)

h |[| (Continued on additional pages)

The torque values specified for UNISTRUT
Description of Deviation:

hardware on page 29 of UNISTRUT General Engineering Catalog Number 10R

will be used for clamp and fitting installation to maintain a nominal,

consistent assembly methodology.

|- | (Continued on additional pages)

CNh b- Date M .h c itjg,
Prepared by:

>:77 F [ Date _c /c /rs
Principal Test Enginee

Date 1o4 G, t 9N,

dhd .

Project Manager:
d/6[f"MDate

CCL QA Manager:
, Date J/6 /e S

Client Approval:

:

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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CONTR0WED DOCuis' ST

"D D If D if C D Mo
Record of Deviation from Test Procedure #4

Page 1 of 1

Test Procedure No. 1903.23-01, Rev. O CCL Project No. 85-1903.23/24

Client TUGC0 Date of Deviation May 30, 1986

Section of Procedure Affected 6.0

Reason for Deviation: Correction of a typographical error

O i I (coatiaueo oa ooitioa i Pases)

Description of Deviation: Figures 6.10 and 6.18 illustrate a 40-inch

long moment arm that should be a 24-inch long moment arm.

: |.

|_| (Continued on additional pages)

Prepared by: d>>d Date Jo M b.1984

[ /7/b'[m Date 6 / /gr,Principal Test Eng r

Project Manager: dwax y Date 1,M c.i m

O CCL QA Manager: ,d Date 6//5
6/G [84Client Approval: Date
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CON'R01ED DOCUMENT

TC> IEOlI @?
O

I Record of Deviation from Test Procedure #5

Page 1 of 4

Test Procedure No. 1903.23-01, Rev. O CCL Project No. 8E-1903.23/24

Client TUGC0 Date of Deviation May 30, 1986

Section of Procedure Affected 6.0 and Table 2.1

Reason for Deviation: Chance in method of load application. l

I
!

!

O ici(ContinuedonadditionalPases)
Description of Deviation: Figures 6.23, 6.24, and 6.25 illustrate test

configurations 6, 7, and 8. Impell has requested that:

1. The load be applied through 2-inch diameter conduit and a

UNISTRUT P2558-20 clamp, and

2. Longer HILTI bolts be used (4-inch minimum embedment) on test

configurations 6 and 7.

The attached 3 figures provide updated test figures.

|]|(Continuedonadditionalpages)

Prepared by: Abd > Date304r(,,in

Principal Test Engi /// p b Date 4d /(4
Project Manager: M Date3 6 lh%

CCL QA Manager: Date [d
Client Approval: Date 6/G[d6
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N I$$ Db[,Y
Record of Deviation from Test Procedure #6

O Page 1 of 1

Test Procedure No. 1903.23-01, Rev. O CCL Project No. 85-1903.23/24

Client TUGC0 Date of Deviation May 30, 1986

Section of Procedure Affected 6.0 and Table 2.1

Reason for Deviation: To perform additional tests.

|[|(Continuedonadditionalpages)

O oescriPtioa of Deviatioa: Pioures s.11 throuoa s.18 iiiustrate test

configuration numbers 3a-12 through 3d-12, and 3a-24 through 3d-24 (see

Record of Deviation from Test Procedure #1 concerning the deletion of

test configuration number 3a-24). These tests will be performed with

4JNISTRUT P5000 channel rather than the indicated P5500 channel.
|

|[|(Continuedonadditionalpages) ,

Prepared by: Mmk Date 3o44,,1986

Date /I/dPrincipal Test Engin [,M//?s [ ,%

Project Manager: % kh Date do 6.19P34,

CCL QA Manager: 2 Date 6 f//S

Client Approval: d Date 6 [4 /9 G
,

.. -_ _ _ ---- - - - - - - -



C0rHROLLED D000 MENT

'DC) dDif ' CDP?
] Record of Deviation from Test Procedure #7

Page 1 of 4

Test Procedure No. 1903.23-01, Rev. O CCL Project No. 85-1903.23/24

Client TUGC0 Date of Deviation May 30, 1986

Section of Procefure Affected 6.0 and Table 2.1

Reason for Deviation: To perform additional tests.

|- | (Continued on additional pages)
_

O Description of Deviation: Test configuration numbers 9a, 9b, and 9c have

been added as static tests. The attached 3 figures illustrate the test

configuration and the direction of loads to be applied.

|]|(Continuedonadditionalpages)

Prepared by: Nhk Date 301- (, .19Br.

MM /J7p % Date 4/4 /s'(-Principal Test Eng er
/ f

Project Manager: ME b Date .30M 6.1986

CCL QA Manager: .[ Date 4/dd/3
b/6/44Client Approval: Date

,

m
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CONTROLLD DOCUMEN"
)

_ $_ ' . .
_

#8
Record of Deviation from Test Procedure-

Page 1 of 1

Test Procedure No.
1903.23-01, Rev. O CCL Project No. 85-1903.23/24

Date of Deviation May 30, 1986
TUGC0Citent

6.0 and Table 2.1
Section of Procedure Affected

Reason for Deviation: To perform additional tests.

_

_

|

|[|(Continuedonadditionalpages)
Q Record of Deviation from Test Procedure #6Description of Deviation:

discussed the substitution of UNISTRUT P5000 channel for P5500 channel in
figures 6.11 through 6.18 (test configuration numbers 3a-12 through 3d-12

i

The test shown in figure 6.13 will be run as-
,

and 3a-24 through 3d-24).

is. The test number will be 10c-12.

|

|[| (Continued on additional pages)

Date joJ; L 086N(mY |Prepared by:

[ /77@ b Date /,/c/56
Principal Test Engi :

Mdm h Date juJr DB6
Project Manager: f/r'4FSA -* o t-

O cc' o^ " a ser:
G [6 /s6Date

Client Approval: M,

l
l
L_-_ _ _ _ _ _ . _ _ _ _
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CONTROLLED DOCUMENT

3D #Glf 'CDe'7
0>

Record of Deviation from Test Procedure #9

Page 1 of 3

Test Procedure No.
1903.23-01, Rev. O CCL Project No. 85-1903.23/24

Client TUGC0
Date of Deviation June 3, 1986

Section of Procedure Affected
6.0, Table 2.1, and Figure 2.2

Reason for Deviation: To perform additional tests.
1>

|

_

i

O i_i (Coatiaueo oa additioaai Pases)
!

Description of Deviation: Add test numbers lla and 11b as shown in the

f
l following figures.

|

|

!

|

!

|

i

|7_| (Continued on additional pages)
|

Prepared by: d% My Date la te L .i h

8 /7/9Im Date <, I /ec
Principal Test Eng r: ,

Date 3 Li9RtProject Manager: Q1uu 4 #

Date [d4O CCL QA Manager: ( ,n

Date 4/G/d4Client Approval:

i
|

_ _
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CONTROLLED DOCUMENT j
RECEIVED

'

r DM JUN 26 1986O Record of Deviation from Test Procedure #10 |

Pag 9 1 of 3 ,

!

Test Procedure No. 1903.23-01, Rev. O CCL Project No. 85-1903.23/24 |
I

client TUGC0
Date of Deviation June 19, 1986 j

(

Section of Procedure Affected 6.0 and Table 2.1
'

Reason for Deviation: To modify test setups and delete a test.

|

|

|

!,

I'

i

O i_i (Coat 4au d on addittoaai Pa9es) i
I

Description of Deviation: Figures 6.20 through 6.22 illustrate test

configuration numbers 5b, Sc, and 5d. The test setups for configurations {
j

Sb and Sc are revised to obtain translational restraint stiffness rather !
I

than rotational restraint stiffness. Test configuration 5d is deleted
i

since it would be a test of the conduit bearing strength against the W4 |

test fix'ture, and not involve the clamp. The attached two figures
,

illustrate the revised test setups for configurations 5b and Sc.

|]|(Continuedonadditionalpages)
3

l

Prepared by: %b Date doJr LS. Itsy

///z22 s . Date g->r -72Principal Test En ne r:

Project Manager: () M Date duJrtCm)t8k

9 & n 2,~ Date au-/reO cct on aaaa9er:
Date (a /z, /A6Client Approval: ,

|

|
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1
* "'''' TEXAS UTILITIES GENERATING COMPANY

P O BOX teet G17.N Rose. TEXAS 1880

0: I

December 02, 1985
f

!i

1
.

:erpo r a t e Consulting & Development Co., Ltd. '

: o. Som 12728 l

' gesear ch Triangle Park. NC 27709 {
,

gfN. R. Keith McPherson 1

COMANCHE PEAK STEAM ELECTRIC STATION
CONCRETE PLACEMENT SUMMARY

COMPONENT TESTING OF CONDulT CLAMPS

ear Mr . McPherson- I

gnelosed please find a copy of the Concrete Placement Summary for
the f ollowing pours;

a
pour No. 017-9810-119 dated 08-02-85

3 Pour No. 017-9810-121 dated 08-07-85
: Pour No. 017-9810-129 dated 08-12-85;

these pours are for the concrete test blocks which have been
prev ious l y shipped to you.

Diesse calI me or S. Guha-Majumdar (est. 8928) If you need any
\

clar i f I ca t i on .
|

I

.

.

S. G. McBee
Lead Civil / Structural Engineer
Conduit Design Adequacy

I.

% ('
IGM : SM.kms

kasiesures
I.

ARMS (1L,1E)' es:

|
Roland Yow - CCL (1L)-

Peter Chang (1L) !

,

i
'

O
.

.e,..... . m . . ..m . ., m .... ~ ,
_
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Pag] [ of /
F.g:flities Generating Company
,,':-e Peak Steam Electric Statien

CONCRETE PLACEMENT SUMMARY
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Texas Utilities Generating Co. Date: "
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1981-83 Units 1 & 2
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us Utilities Generating Company
Page ) oft;,,ge Peak Steam Electric Station

CONCRETE PLACEMENT SUMMARY

Pour No. c/7-islo- i29g:_g. ,7 -t f
Total Yds. Placed: #ypnt Used:
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-:,s ): T.4(4 Temp. Rg.(F): bM d' k
' to

Mix I.D.: 132-

Unit Weight: /W,0 4

Ei Ticket Slump Air Concrete Rebar Add Water
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"/2-Texas Utilities Generating Co. Date:

Comanche Peak Steam Electric Station
1981-83 Units 1 & 2

TEST: Unic Weight of Fresh Concrete, AS12t C-138. Instruction No. QI-QP-11.1-13

~[bMTERIAL DESCRIPTION: DATE SAMPLED:

-N- 5'
MTERIAL SOURCES: DATE TESTED:

'
a. HEASURE WEIGHT (LBS.) + COVER =

b. FILLED MEASURE WEIGHT (LES.) + COVER =
'

'

'

c. WEIGHT OF CONCRETE (LBS.) / e

d. VOLUME OF NOLD (cu.ft.) f[h

f=UNITWEIGHT / h LB./CU.FT.e.

$ .

.

.:

TESTED BY:

;, QlECKED B M id /
/ /

CONTROL NO. M7~E - / hb Scale

-[[[ Measure
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;

>~ $ -d/'
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TUGC0 Laborator d irvisor/ Designee
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I Page I of %
h ! MASTER LOG

.$ CTCLIC AND STATIC TESTING OF TRAIN C CONDUIT BEAM CLAMPS AND UNISTRUT* HANGERS
z

f client: Texas Utilities Generating Company CCL Project Number: 85-1903.23/24
,

4-
j [ntries are to be made for the following items as a minimum:

) 1. Upon completion of each test, technician in charge should enter test sample
number, date and time of test, a brief description of test sample behavior,~

I and any deviations'or ROA's. Test monitor must verify all test data and QA
.; logs are complete to that point before proceeding.
.

,4 2. Scale factor verifications for ACR0 900 System should be performed at the
i beginning and ending of each week and noted in Master Log.

! 3. Any changes in instrumentation and transducers should be noted. Include

j test sample number, instrumentation / transducer change, verification of scale
f actor (as required), etc.

.,

4

4. LYDT's and Linear Potentiometers, should be verified at the beginning and
ending of each week and noted in the Master Log.,.

d 1

| 5. Load cells should be within their normal calibration cycle at the start of
j the test program and verified at full scale capacity only at the end of the
i, test program. Note starting calibration dates and verification data.
:

6. If the test sample fails, a description of the mode of failure for the testj
sample is required in addition to a description of the progression to:

f failure.

;

$
?
e
;

h
?

!

_b Date: 5-11- %Form prepared Be

Clrormaggrovedsy: N% oate: s-z m
/
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O Page / A of 3
MASTER TEST MONITOR LOG

CYCLIC AND STATIC TESTING OF TRAIN C CONDUIT
BEAM CLAMPS AND UNISTRUl* HANGERS .

Client: Texas utilities Generating Company

CCL Project Number: 85-1903.23/24

TEST

TECH MON
DATE TIME TASK DESCRIPTION

.

5-zz ft /SdC 4 U D T'S, L oso c u e.s tro se
vssoK wir., um,a g,, _

NWA M A PL r - re sr
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TO UCE To 22 P o s 7,/ P A a
esc.aiures on s wa n a-
Bdt Gzg 'j

I
.

l

I

,,,, ,,,,,,,, ,,. g4M s.u . s.O ,,,,,

f2/ MDate:
Form Approved By:
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O e se 4 or 4'
MASTER TEST MONITOR LOG --

CYCLIC AND STATIC TESTING OF TRAIN C CONDUIT
BEAM CLAMPS AND UNISTRUT* HANGERS

Client: Texas Utilities Generating Company

CCL Project Number: 85-1903.23/24

TEST

DATE TIME TASK DESCRIPTION TECH MON
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%EC.Ti o d $Lt PP'.C D ouf of f' . ==9%.

g. gg. g, |7:55 2 A - i Z. -o* Tars e c. e 'T r . Onisror P L, EAB
Sic fi =N suPP n ,or , y %%,
c. ~~, s - r.y r. z. ~

t-on= e.ex t w As s5e isoa 2..W

Ean<F en Eases of F A s u'*-1
4-*Ao f a sL s. a s r varST* l ASTECS
Mori boon Dars amassa r, op ru n t. ;

FEooc o r= 3 s e s .s

.p2g, ge jq:og a 6 - it.- o 5 r; n , c cm ,ed. da s snior- R. A EA6 '

M c.r,oa st t ena oar af
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MASTER TEST MONITOR LOG

--

CYCLIC AND STATIC TESTING OF TRAIN C CONDUIT
BEAM CLAMPS AND UNISTRUT* HANGERS

Client: Texas Utilities Generating Company

CCL Project Number: 85-1903.23/24

\ |

TEST

DATE TIME TASK DESCRIPTION
TECH MON'
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MASTER TEST MONITOR LOG --

CYCLIC AND STATIC TESTING OF TRAIN C CONDUIT
BEAM CLAMPS AND UNISTRUT* HANGERS

Client: Texas Utilities Generating Company

CCL Project Number: 85-1903.23/24

1

TEST

DATE TIME TASK DESCRIPTION TECH MON
~
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MASTER TEST MDNITOR LOG --

CYCLIC AND STATIC TESTING 0F TRAIN C CONDUIT
BEAM CLAMPS AND UNISTRUT* HANGERS

Client: Texas Utilities Generating Company

CCL Project Number: 85-1903.23/24

i

TEST

DATE TIPI TASK DESCRIPTION TECH MON
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MASTER TEST MONITOR LOG -

CYCLIC AND STATIC TESTING OF TRAIN C CONDUIT
BEAM CLAMPS AND UNISTRUl* HANGERS

Client: Texas Utilities Generating Company

CCL Project Number: 85-1903.23/24

l

TEST

DATE TIME TASK DESCRIPTION TECH MON
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