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1. INTRODUCTION

This report documents the results of testing of beaw clamps and
UNISTRUT® hangers used to support Train C conduit for Texas Utilities
Generating Company (TUGCO) at Comanche Peak Steam Electric Station
(CPSES) 1n 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 Deve!opment 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 O (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
ANS] N45,2-1972; 10CFR50, Appendix B; and 10CFR21.



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 ctherwise 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.




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 P1651S 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
installed on a WF member.

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 P2/85, 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,




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 TUGCO at CPSES. The block was fabricated in
accordance with TUGCO Drawing Number FSC-090%, Revision 2, and TUGCO
concrete mix and placement procedures. The concrete placement summary
for the reinforced concrete block used during the test is documented in
TUGCO 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 Sectfon 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 commence until the bolt
had relaxed for a minimum of 48 hours.




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 TUGCO 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 summarizes 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 applicablie 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
summarizes the test setups and ultimate loads obtained during testing.




Table 4.1 Threaded Rod Beam Clamp Test Data

Load Required to Impose Deflection
| Cycle (pounds )
jest Sampie | Preioad Stroke After After
Number (pounds) | (inches) 1 Cycle 100 Cycles
la-01 0 + 4-1/2 40 40
1la-02 1000 + 4-1/2 285 280
la-03 1000 t 4-1/2 295 295
16-01 0 t 4-1/2 40 40
1b-02 1000 + 4-1/2 290 280
1b-03 1000 t 4-1/2 285 270




Table 4.2 Beam Clamp Test Data

Test
Configuration
Number

Beam
Clamp
Description

Ultimate Load (pounds)

Test
Number
One

Test
Number
Two

Test
Number
Three

2a-12

Two P2785's with a 12~
inch extension of P1000
channel on a WF test
fixture

3,532

5,639

5,470

2b-12

Two P2785's with a 12-
inch extension of P1000
channel on a WF test
fixture

)
2,385

(03)
2,200

(0%)
2,012

2c-12

Two P2785's with a 12-
inch extension of P1000
channel on a WF test
fixture

(0%)
1,381

(09)
1,387

(0e)
1,399

2d-12

Two P2785's with a 12-
inch extension of P1000
channel on a WF test
fixture

1,948

1,863

1,705

2b-24

Two P2785's with a 24-

inch extension of PlOPQ |

channel on a WF tes*
fixture

2u-24

-

Two P2785's with a 24-
inch extension of P1000
channel on a WF test
fixture

470

738

602

721

757

818

(éontinued)

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

column heading




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

2d-24 Two P2785's with a 24- 848 829 801

inch extensisn of P1000
channel on a WF test
fixture

3a-12 Two P2786's with a 12- 4,54) 5,588 3,725
incn 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 P5000

. channel on a WF test
fixture

3c-12 Two P2786's with a 12- 1,944 1,734 1,864
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 2 WF test
fixture

(Continued)

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

'
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Table 4.2 Beam Clamp Test Data

Test
Configuration
Number

Beam
Clamp
Description

Ultimate Load (pounds)

Test Test Test
Number

Number
One Two

Number
Three

3c-24

Two P2786's with a 24-
inch extension of P5000
channel on a WF test
fixture

948 970 851

3d-24

Two P2786's with a 24-
inch extension of P5000
channel on a WF test
fixture

1,012 866 905

5a

A single Appleton
PC-200-RA with a 12-inch
extension of 2-inch
diameter conduit on a

WF test fixture

1,445

{02 (0w) (0s)
1,489 1,752

5b

A single Appleton
PC-200-RA with a 12-inch
extension of 2-inch
diameter conduit on a

WF test fixture

952 1,146

1,121

A single Appleton
PC-200-RA with a 12-inch
extension of 2-inch
diameter conduit on a

WF test fixture

5,930

6,532 5,254

10c-12

Two P2786's with a 12-
inch extension of P5500
channel on a WF test
fixture

1,611

1,758 1,756

(éontfnued?

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

column heading




10
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
1la 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)

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

column heading




oy

Table 4.3 UNISTRUT Hanger Test Data

11

Test

Number

Configuration

Hanger
Description

Ultimate Load

ounds )

Test
Number
One

Test
Number
Two

Test
Number
Three

A P2546 bolted to a 16-
inch P1000 channel
header, which is HILTI
bolted (3/8-inch
diameter, 4-inch embed)
to a concrete test
fixture

863

1,456

1,489

P1000 attached with two
P1026 brackets to a 16-
inch P1000 channel
header, which is HILTI
bolted (3/8-inch
diameter, 4-inch embed)
to a concrete test
fixture

[o1)
1,885

(02)
1,649

(0%)
1,900

9a

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

567

1,281

1,315

9

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

[02)
2,258

(53]
2,485

(0w)
2,534

(éodf?nued)

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




. Al

12
Table 4.3 UNISTRUT Hanger Test Data
Ultimate Load (pounds)
Test Test Test Test
Configuration Hanger Number Number Number
Number Description One Two Three
(09) (Usa) (97)
9¢ Two P254x bolted to a 5,940 6,708 6,155
16-inch P1000 channel
header which is HILTI
bolted (3/8-inch
diameter, 4-inch embed)
to a concrete test
fixture
[Concluded)

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

column heading
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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:

e Test setup figures

e [ rce-versus-deflection hysteresis plots

e Photographs of pre- and post-test results
The test results for beam clamps and UNISTRUT hangers include:

e Test setup figures

e Force-versus-deflection plots

e Printout of force-versus-deflection data

e Photographs of pre- and post-test results

Table 5.1 presents a summary of all calibrated equipment used in
this test program. Calibration records are maintained by CCL.
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Table 5.1 Summary of Calibrated Equipment
Calibration
Instrument / ccL Mode | Serial
Description No. Manufacturer No. No. Range Accuracy Last Done| Next Done
Load Cell 7007 | Lebow na 1692 5K 1bs t0.2% §/31/86 | 5/31/87
Load Cell 7012 | Lebow 324 1735 15K 1bs t 0.322 7/29/85 1/29/86
Load Cell 7015 | Lebow 33 §770 3K 1bs t 0.07% 7/26/85 7/26/86
Load Cell 7018 | Lebow N2 2217 10K 1bs £ 0.1% §/25/86 5/25/87
Load Cell 7023 | Lebow N 265 10K 1bs t 0.408% 6/13/86 6/13/87
Load Cell 7038 | Lebow NN 209 5K 1bs £ 0.15% 6/16/86 6/16/87
Lvor 1083 | Schaevitz 2000HR 10590 t 2 inch t 0.223 Prior to use
Load Cell Indicator 1069 | Daytronic 3270 6165 0-420x Cts | t 0.05% FS 9/17/8% 9/17/86
Load Cell Indicator 1062 | Daytronic 3270 6761 5k Cts t 0.05% FS 3/5/86 3/5/87
LYDT Indficator 1078 | Daytronic 33% 497 S5k Cts t 0.1% FS 7/3/86 1/3/87
Linear Potentiometer | 1060 | Bourns 12820-0-| 4-5933 0-10* t 0.0625" Prior to use
;gso-o-
Linear Potentiometer | 1098 | Waters PR-242 | 1002 0-12* £ 1% Prior to use
Linear Potentiometer | 1103 | Maters LFS-12/ | 8538 0-12* t 1% Prior to use
300-0AS
Cal. Resistor Box 1012 | CCL WA NA 40,60,120k0 | ¢ 0.038% 2/12/86 2/12/87
Cal. Resistor Box 1081 | CCL NA NA 60KQ +0.1% 9/12/85 | 9/12/86
X-Y Plotter 3008 2;:;"00/ st-i::l 978972 : ll% z“: t 0.35% FS Prior to use

ont Tnued)

1A
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Table 5.1 Summary of Calibrated Equipment
Calibration
Instrument / 1 ccL Mode | Serial
Description No. Manufacturer No. No. Range Accuracy Last Done| Next Done
Rule 9032 | Starrett !;g #607| WA 0-36" t 0.0156" 1/3/86 173/87
R
Torque Wrench 9030 | Utica ;cu-iso DD 2673 |0-150 ft/lbs| ¢ 4% CwW 4/3/86 9/3/86
RD
Digital Yoltmeter 6005 | Kefthly 179 1174 0-20 VOC t 0.04% Plus 7/19/85 7/19/86
one digit
Digital Voltmeter 6048 | Keithly 197 310470 0-20 vDC t 0.015% Plus 5/31/8% 6/30/86
two digits
Digital Voltmeter 6049 | Fluke 80248 3715179 |0-20 vOC t 0.1% Reading| 5/20/86 11/20/86
+ 1 digit
Torque Transducer 7026 | GSE 1052 008 0-50 ft/lbs | ¢ 0.25% FS 8/19/85 8/12/86
Wichead 9027 | Starrett 63 N/A 2" 0.0001 in. 2/28/86 2/28/88
ACRO/LABTECH DATA ACQUISITION SYSTEM 900
Gen 1/0 P.S. 3015 | Acro 901 N/A N/A N/A N/A NA
Gen 170 CPU 3017 | Acro 991 N/A N/A N/A NA R/A
Gen 1/0 AD 3022 | Acro 912 NA t 2/20 YDC t 0.03% Input Prior to use
t 0.1% Range
(Concluded )

Sl
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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.
Testing will be performed at the laboratory facilities of CCL
Laboratories, Inc. (CCL) near Research Triangle Park, North
Carolina. Testing shall be in accordance with the Impel)
Corporation Specification Number 01-0210-1514, Revision O,
Specification for Testing Beam Clamps and UNISTRUT Hangers
(Reference 1), included as Appendix 1, TUGCO's Design Change
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
procedures and instrictions of CCL's Quality Assurance (QA)
program. This fully documented QA program complies with the

applicable requirements of ANSI N45,2-1972, 10CFRS0 Appendix B, and
10CFR21.

Test Program Contents

This test program consists of the followinn tests:

Description Type of Test
UNISTRUT P1651S beam clamp Cyclic
UNISTRUT P2785 and P2786 beam clamps Static
Appleton PC-200-RA beam clamp Static
UNISTRUT P2546 welded foot hanger Static
UNISTRUT P1026 hanger fittings Static
UNISTRUT P2546 welded foot hanger Static

with P2348 fittings

P—=——_—_——__—————-—-——_———



lains o a R IR T S T < -

T v

067

1903.23-1, Rev, 0

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

necessary to deviate from the procedures specified herein.

for deviations include but are not limited to:

“ increased accuracy of data

modifications to boundary conditions

additional data (or less data) is required

changes in methodology

changes in test specimen configuration and hardware

Reasons

C;‘ G Dovspmont Com e oare . 579786 7 87
c «ii 8 Development Company. Ltd. ISSUE DATE PAGE OF,
’ PREPARED BY DATE
Reszarch Trangie Park NC 27708
PC B 12728 . 919.362-8800 APPROVED BY. DATE
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1.2 Personnel Certification
A1l personnel assigned to this test program will be certified as
qualified for the tasks assigned. Personnel certification is
achieved through personnel education level, vocational training,
and practical experience as outlined in CCL Operating Procedure
(0OP) 02-002.
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 properly
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
will have a decal affixed to indicate the next calibration due
date. A1l 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
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When the need for deviations arises, the form shown in Appendix 3
will be completed and filed in the project file. Signatures from
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.
i
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2.0

2.1

2.2

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

UNISTRUT P1651S Beam Clamp Cyclic Tests

Figure 2.1 illustrates test numbers la and 1b. The beam clamps
will be subjected to cyclic loads in each of the two horizontal
directions indicated in the figure.

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

UNISTRUT P2785 and P2786 Beam Clamp Static Tests

Figure 2.2 illustrates test numbers 2a through 2d, and 3a through
3d. The beam clamps will be subjected to static loads in the
directions indicated in the figure and Table 2.1.

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 .lamp from
the wide-flange support structure or deformations exceeding 12
inches.
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2.3 Appleton PC-200-RA Conduit Clamp Static Tests

Figure 2.3 illustrates test numbers 5a through 5d.

The conduit

S clamps will be subjected to static loads in the directions
indicated in the figure and Table 2.1.

The static load will be placed on each test sample and increased
gradually. Load will be continually increased until failure

occurs.

the wide-flange support structure.

! 2.4 Cantilever Hanger Static Tests

Figure 2.4 illustrates test samples 6, 7, and 8.

concrete-mounted supports that are to be load

An example of failure is separation of the beam clamp from

These are
ed in the direction of

the weak axis of the cantilevered UNISTRUT channel.

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 pull
fracture of the weld or fitting at the base connect on, fracture of

-out of the attachment bolts,

UNISTRUT hardware at the channel attachment, and fracture of the

UNISTRUT channel 1lips.
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’ Table 2.1 Summary of Tests

£ | [ [ [ | : |
{og I | | Number | |
" Test | Type of | Direction | of
: . Number | Test Item | Test | of Load | Tests Type of Attachment
- | % | I
} | la UNISTRUT Cyclic | 1 [’ 3 To 4-inch wide flange
I P1651S | | |
I I
: | 1b UNISTRUT | Cyclic 2 3 To 4-inch wide flange
| I P1651S |
' |
. 2 UNISTRUT Static 1 6 To 4-inch wide flange,
f P2785 hoIdin? UNISTRUT P1000
! (pair) channe
l I
I - UNISTRUT | Static | 2 | 6 To 4-inch wide flange,
' | p2785 | | holding UNISTRUT P1000
: I (pair) | channel
| I I I I I
¢ | X [ UNISTRUT Static | 3 | 6 | To 4-inch wide flange,|
4 | | P2785 | | holding UNISTRUT P1000
I (pair) | channel
| 2d UNISTRUT Static -3 6 To 4-inch wide flange,
I P2785 holding UNISTRUT P1000
! { (pair) channel
}
; | 3a UNISTRUT Static | 1 | 6 To 4-inch wide flange,
: | | P2786 | holding UNISTRUT P5500
? l I (pair) | or P5000 channel
I I I I
: | 3 | UNISTRUT | Static | 2 | 6 | To 4-inch wide flange,|
: | | P2786 | | | | holding UNISTRUT P5500|
l ‘ (pair) ‘ ‘ or P5000 channe) '
Lk UNISTRUT \ Static 1 3 | 6 | To 4-inch wide flange,|
! P2786 | | holding UNISTRUT P5500
1 | (pair) | | | or P5000 channel
t 1 | |

(Continued)
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Summary of Tests

Type of Attachment

| I
[ | Number |
Test Type of | Direction of |
Number | Test Item | Test | of Load Tests |
I[ JI 1
W | UNISTRUT | Static | -3 6 [
| P2786 | I |
‘ (pair) I
54 | Appleton Static 1 | 3
‘ | PC-200-RA | | | l|
I |
5 J Appleton Static 2 3
PC-200-RA |
| I
% ’ Appleton | Static | 3 | 3
| PC-200-RA | | I
I I
54 | Appleton Static -3 3
| PC-200-RA
I
6 | UNISTRUT Static | Lateral | 3
P2546 | (Weak |
| | Direction)
_ | | I
‘ |
7 UNISTRUT Static | Lateral 3
; P1026 (weak
§ direction)
:I I I| I
8 UNISTRUT | Static | Lateral | 3
| P2546/2348| | (weak !
‘ | | direction) | |
| I |
I | | |

To 4-inch wide flange,
holding UNISTRUT P5500|
or P5000 channel

5
I"""‘"‘"
I

To 4-inch wide
holding 2 inch

flange,
conduit

To 4-inch wide
holding 2 inch

flange,
conduit
|
To 4-inch wide
holding 2 inch

flange,
conduit

To 4-inch wide
holding 2 inch

flange,
conduit

Attached to concrete
with 3/8-inch diameter
HILTI® bolts with
2-inch embedment

Attached to concrete
with 3/8-inch diameter
HILTI bolts with
2-inch embedment

Attached to concrete
with 3/8-inch diameter
HILTI bolts with
2-inch embedment

(Concluded)
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Figure 2.1 Illustration of Test Mumbers la and 1b
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N

P2785 & P2786 l 1

%

Figure 2.2 Illustration of Test Mumbers 2a through 2d,
and 3a through 3d

TF067
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Test Sample Number 6

L >_F’
L
| L, _ -~
E ﬁ -
Test Sample Number 7
L

Test Sample Number B

Figure 2.4 Illustration of Test Mumbers 6, 7, and 8
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3.0 TEST FIXTURING
The fullowing sections describe the fixturing required for the test
samples.
3,1 Fixturing for Beam Clamps
The items associated with test numbers la, 1b, 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
ends to inhibit torsion and flexure of the WF section. This beam
section will be attached to a rigid test fixture to complete the
required setup.
3.2 Fixturing for Cantilever Hangers

The items associated with test numbers 6, 7, and 8 will be attached
to concrete Hlocks 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.

The bolts will be installed in reinforced concrete blocks
fabricated by TUGCO at CPSES. Each block is fabricated in
accordance with TUGCO Drawing Number FSC-0905, Revision 2, and
TUGCO concrete mix and placement procedures. Additional

information concerning the concrete blocks is contained in CCL's
Conduit Clamp Test Procedure (Reference 3).
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The bolt holes for each HILTI bolt will be drilled and marked prior
i 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
(Reference 4),

The HILTI bolts will be set and torqued in accordance with 3ection
3.1.4 of Reference 4. The date and time of torquing will be
recorded to document the point at which bolt relaxation starts.
‘ ; 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),
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4.0

Y Aarn-

INSTRUMENTAT ION

The static and cyclic loads will be applied by hydraulic

cylinder. The test data, consisting of forces and deflections,
will be measured with force transducers (load cells) and linear
variable differential transducers (LVDT's) or linear
potentiometers. Displacements will be measured in the direction of
load application.

The static test data will be collected and recorded using CCL's
personal computer-based data acquisition system (PC-DAS). Cyclic
test data will also be ccllected and recorded with the PC-DAS;
however, a strip chart recorder will also be employed to directly
record the test results.

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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----- e Wy \DATA\TRAINC2 \AZ101 ., Pen 0. 0000 ©.0010 0. 0410

Current date i1 Fri 11-08-198% 0. 0000 C.00:10 O.08le

Corrent time 18 13:98:42. 89 0., 000 0.0010 0.0417

0. 0000 0. 0020 .08 0

. ~aD bd* 0. 0000 6. 0020 0.0816

s ~ad bo” 0. 000G 0.0020 C.0e1e

2 *ab bo” =16 De0e 0.0020 ©.081¢

< “aD bo~ -10. D40% 0. 0030 0.081¢

©. 00N ©. 0040 0.0816

s “AD en~ 0. 000 ©. 0040 0.0810

3 “AD cn" ©. 0000 O, 00% O, 08¢

- "AD ch" 0. 0O O, 00Gel 0.0810

1 *AD en” 0. 0OGO0 C. 0070 C.0a100

0. 0000 ©. 0080 O.0sle

5. 000000+  “rate” 0. 000« 0.0100 0. 0810

2.000CE 00 *rate’ 0. 000" 0.0110 .08

. L. 000000E 00  “rate” 0. 000 0.012¢ 0,087

t 2. 000000E «00  “rate’ 0. 000 O.018C 0.041

Z.000000E«00 “rate” Q. 000 C.01%0 0.082!:

l 2.000000E+00 “rate” 0. 0000 0.0180 0,082

‘ 5. 000000E 00  “rate” 0. 0000 0.020¢ ©.0821

{ 2. 0000006 +00 *rate” 0. 0OOC ©.023¢ 0,082

! 0. 0000 0.0281 O, 0821

i 2 *“AD gein c* 0. 0000 O, 630) O.06te

! 1 "AD gein c¢* 0. 0000 0.0%4) 6. 1028

' 2 *AD gein ¢~ 0. 0000 0.0381 .08

. i 2 *AD gein c* 0. 000 0.0421 ©0.1026

10,0409 0,.Nde 1 0. 102¢

# 0.200000€+00 *AD otés" 10,0409 0. 0841 0.10%

0.000000€ +00 “AD offs" 30,1228 0,0881 C.147s

0.000000E+00 “AD ofés” 40. 168 0.0812 0.1231

0.000000E+00 *AD oiés” 50, 2047 ©.0912 0.120

30,2047 ©.1022 0.14%

1.0040%4E+07 “AD scale” 0. 2866 0.1202 0. 1847

1.002024E+00 “AD scale” 0, 3278 C.1472 0.32462

2.082000€+00 *“AD scale” 100, 4094 0.1734 0.2227

1.004094E+03 “AD scale” 110,430 0, 1% 0.207

“BALE NOD. A-31-01" 130.5322 0.2114 0. 2008

CTRAIN C* 140.3732 0.22%% 0.287

S -Ce-gn 140,.5732 0.3362 0.3078

“COL 1903.11" 150,618 0. 2442 0.297°

» FORCE" * DISPLACIMENT™ *DISPLACEMENT ~ i60. 6250 0.2%12 0.3078

. s, - INCHES ™~ INCHES * 160 . 6%5C 0.237% 0.3078

f ~10. 0409 0.0000 0.0816 170. 6980 0.262% 0.328°

~10.040% 0. 0000 0.0818 180, 7369 ©.2e7% 0. 3488

-10. 0809 0. 0000 0.0816 100, 7369 0.271% 0.378

=10, 0409 0. 0000 0.020% 19¢. 7778 0.27s6 ©. 3408

~10. 0409 0. 0000 0.0410 190. 7778 ©0.280s 0.328

0. 0000 0., 000C 0.0818 200. 0108 0.204s 0. 3a%

’ ~10.0409 0. 0000 0.0818 200. 8188 0.2867 o.32e"

? ~10. 0409 0. 0000 0.0816 210.83%7 0.29%18 0.32e°

i ~10. 0409 ©. 0000 0.020% 210.0%97 0. 2948 . 3a%2

~10.040% 0. 0000 0.0816 210.9897 0. 2986 0. Ja%a
' ~10., 0409 0. 0000 0.020% 220. 9007 0.3018
} 0. 0000 0. 0000 0.0410 220. 9007 0.3046
i =10, 040 0. 0000 0.0410 230.%416 0. 3086
! ~10.040% 0. 0000 0.0816 230.%416 0.310e
2 ~10.040% ©. 0000 0.0l 230.%416 0.313¢
! ~10.0409 0. 0000 0.020% 230.9418 0.31%5s
i ©. 0000 0. 0000 0.0410 230,941 0.31%
‘, =10, 040" ©. 0000 ©.0410 240. 9923 0. 3204
~10. 080 0. 0000 O.0nis b o.3227
. 0. 0000 ©. 0000 ©.0410 240. w23 ©.3247
h ~10. 080" o Aoy o narn 200 a2 o. 3%
1 240. Y@ o.32s7
PO W~ a3y

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

. Each test sample will be assembled in acordance with the
figures in Section 6 and fastened to the applicable test
fixture.

- —— TV

Where applicable, HILTI bolts will be torqued and allowed to
relax in accordance with Section 3.2.

Load application fixturing will be attached for the direction
to be tested.

The test configuration and sample number will be identified on
a note card, and the setup will be photographed.

Pertinent information required for the test file will be
manually recorded or keyed into the computer, «here
applicable. This information will include, as a minimum:

- Test sample identification number

- Instrumentation list

- Test date

- Person conducting the test

- Critical dimensions relating to displacement measurement
locations

Test monitor reviews will be performed as required by the test

monitor log.

The PC-DAS will be initiated for the test and a data file

created.

Test samples will be tested in accordance with Sections 2.1

through 2.4 as applicable.

A photograph will be taken after failure to document the mode

and extent of failure.
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| . The test data will be stored on the magnetic disk file and a
y hard copy will be printed for inclusion in the sample file
folder. v '
i - The master test monitor log entry of time, date, and general

test results will be made.
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6.0 TEST SETUP

The following figures will serve as test sample assembly figures.

-

AT I T Y S S

TF067



L90-4)

R~ T -
rl
‘ g'\
e —— PI6518  BEAM CLAMP ol = -~
= m T: B
W4 TEST - ¥ a0
FIX TURE ' ot
v 4
L;] > §’§
o s 8
T T e sancons i pe
. = I- UNISTRUT P16515 BEAM CLAMP O .3 38
5 INCH DIAME TER = 24 INCHES OF } -INCH DIAMETER THREADEDROD )t § % o€
THREADED ROD ——=f — m £ §5
£ § 3
= s 2
24° — a
= SERRE
233888
— o)
- = < o8
7388 2§
= SRR
— / o 2 ﬂ g
—1 L »
i = Q L S
| e / —
LVDT OR LINEAR 3
POTENTIOME TER,  ATTACHMENT ¥ "
AS REQUIRED FITTING  LOAD CELL "Gypciiig)c CYLINDPR @
b
Figure 6.1 Test Sample Number la: UNISTRUT P1651S Deam Clamp $5% 5% 5 ©
Cyclic Test in the 1 Direction g .- o
r:. o
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Figure 6.2 Test Sample Humber 1b: UNISTRUT P1651S Beam
Clamp Cyclic Test in the 2 Direction
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Figere 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 6.23 Test Sample Number 6: UNISTRUT P2546 Cantilever
Hanger Static Test in the Weak Direction
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Figure 6.25 Test Sample Number 8: UNISTRUT P2546/P2348
Cantilever Hanger Static Test in the
Weak Direction
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7.0 TEST REPORT

A test report, signed by a registered professional engineer, will

be published for the items tested in accordance with this

procedurs, The test report will include, as a minimum, the

following information:

. Test fixture and loading apparatus descriptions

. Test instrumentation descriptions

L) Load-versus-defliection curves

“ A summary of yield (where identifiable) and maximum loads and
corresponding deflections

. Discussion of test results, including the number of cycles
sustained in test numbers la and 1b.

. Pre- and post-test specimen photographs, including test
apparatus

" Descripuion of corrective actions or anomailes occurring
during the test program.
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1.0 INTRODUCTIOM

This specification outlines the requirements 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 determine the behavior of
the following types of clamps and hangers:

1. UNISTRUT P1651S 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
with P2348 fittings

The objective of these tests are as follows:

1. Determine the suitability for cyclic loading of a
P1651S beam clamp.

2. Determine the monotonic capacities for P2785 and
P2786 beam clamp pairs.

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

4. Determine the monotonic capacity in the condufit
longitudinal direction of: a P2546 welded foot
hanger; a hanger consisting of P1026 fittings
attached to a P1001 member; & P2546 welded foot
Manger with a pair of P2348 fittings.
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2.0 SCOPE OF WORK

The Testing Laboratory shall perform 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 referenced
procedures.

4. Perform the specified tests.

5. Prepare & comprehensive schedule for perforwming
and completing the specified tests.

6. Prepare a test report that provides 2l measured
and observed test results.
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3.0 TEST SPECIMENS

The test specimens shall consist of the following
types:

1. A single UNISTRUT P1651S beam clamp, &s shown in
the UNISTRUT General Engineering Catalog (Ref.
5), will be mounted on a W4 section and fitted
with a 24-inch length of one-half fnch threaded
rod.

2. A set of UNISTRUT P2785 beam clamps, as shown in
Ref. 5, will be mounted on & WA section, and will
be holding a P1000 channel of appropriate Tength.

' 3. A set of UNISTRUT P2786 beam clamps, as shewn in
Ref. 5, will be holding a PS500 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 conduft
of appropriate length.

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

6. UNISTRUT P1026 fittings will be attached to a
P1001 channe! 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 diamete~ HILTI bolts that are
embedded to & 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.

31

Impe!! Report 01-0210-1514
Mevision O




PROCEDURE No. 1903.23-1, Rev. O

< M P Corporate Consulting

& ‘_,';:'-\.‘& & Development Company, Ltd.  ISSUE DATE 5/9/86 pace 32 _or_87
PREPARED BY DATE
Becoasn Trangie Park NC 27709
2o B2y 12728 . 919.362-8800 APPROVED BY DATE
APPROVED BY DATE
TEST PROCEDURE QA REVEW BY DATE

ﬁ-y

3.0 TEST SPECIMENS

The W4 section to which a beam clamp fs 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 1f the Test
Laboratory can demonstrate that there is me
significant difference when compared with the
tested behavior of a hanger attached to comcrete.

A Visting of all test specimens is given in
Table 1.
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4.0 TEST "ROCEDURES

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

4.) Beam Clamps

4.1.) Cyclic Suitability The P1651S 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 threadec 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 appliesd in each direction.

‘ A new specimen shall be used for each direction of
load. Moreover, there shall be three virgin samples
for each direction. Cycling will be discontinued
only 1f there {s separation Detween clamp and beam.
A1l 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

channe! in one 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
seperately and three new samples will be tested for
sach direction of load. For loading in the vertical
direction, separate tests will be performed for
upwards 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 faflure (loss of load carrying
capacity or separation of members) in the direction
shown in Figure 4. Three samples of each cantilever
type shall be tested for the one direction of loading.

41
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4.0 TEST PROCEDURES

4.3 Test Data Monitoring Applisd load and deflection {n the loaded direction
shall be continuously monitored. Care should be
taken in that displacement measuring devices have
sufficient range to measure the displacement at
failure and that they have sufficient resolution to
sccurately define the load-deflection curve.

42
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TEST REPORT

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

1.

2.

A description of test fixture and loading
apparatus. '

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

Load-deflection curves for each test.

A summary of yltimate, yfeld and maximum loads as
well as yield and maximum displacements,

A description of test procedures.
A description of test results.

Photographs of tast specimens before and after
testing.

Photographs of the testing apparatus.
Description of any anomalies, installation

errors, or deviations from the stated test
procedure.

In addition, interim test reports will be required on
an as-requested basis by the Purcnaser, which shal’
consist of results to date.

[ 3
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6.0 PURCHASER SUPPLIED ITEMS

The Purchaser shall supply all beam clamps, channel
sections, conduit, fittings, welded foot hangers, and
associated hardware necessary for performing the
tests. Tests ftems shall be verified by the
Purchaser to be representative of that type of item
;oum‘i fn Unft 1 of Comanche Peak Steam Electric
tatfon,
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7.0 QUALITY ASSURANCE REQUIREMENTS

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

The Testing Laboratory shall submit all fnstallation
and test procedures to TUGCO 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 commence test until

. TUGCO project approves the test procedure. TUGCO
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, TUGCD's designated
representative, or other authorized parties such as
regulatory agencies.

The Testing Laboratory shall agree to stop work at
the request of TUGCO or TUGCO's representative until
resolution of any 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 inspestion and
testing equipment fs found to be out of calibration,
all ‘tems inspected, tested, or measured with that
equ pwent since the latest valid calibration shall be
considered unacceptable. Resolution of these cases
shall be deterwmined or a case-by-case basis.
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Test

.

Itew
Tested

—
-

oo P RPLPRREYIRNPT T

P1651S
P1651S
P2785
P2785
P2785
p2785
P2786
P2786
P2786
P2786
PC-200-RA
PC-200-RA
PC-200-RA
PC-200-RA
P2546
P1026
P2546/2348

Table 1

Summary of Tests (75 Tests Total)

Loading
Jype
Cyclic
Cyclic
Monotonic
Monotonic
Monotonic
Monotonic
Monotonic
Monotonic
Monotonic
Monotonic
Monotonic
Monotonic
Monotonic
Monotonic
Monotonic
Monotonic
Monotonic

Direction

_of Load

1

w N —-N

Purpose
Cyclic Suitability
Cyclic Suitabflity
Ultimate Capacity
Ultimate Capacity
Utimate Capacity
Utimate Capacity
UNtimate Capacity
Ultimate Capacity
Utimate Capacity
Utimate Capacity
Ntimate Capacity
Ultimate Capacity
Ultimate Capacity
UNtimate Capacity
UNtimate Capacity
Ultimate Capacity
Utimate Capacity
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PIGURE 1. P16515 Beam Clamp.
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1. SAPETY RELATED DoCTMENT:  YES XX WO FOR OFHCE A'\D

3.  DESCRIPTION:
A. APPLICABLE SPER/TWG, TOCTREXY 2323-E1-1708 v, &
. DEDAS “THIS REVISION VOIDS AND SUPERSEDES DCA 45106 REV. &*,

Non-safety related conduits can be supported according to typical

details attached hereto. Construction shall refer to the owner's

guideline defined in cPPA-3417 to select areas where non-seismic
canduit support can be installed in safety related structures,

REV. 1,2,5.8, & 9 are issued for clarification of notes as fndicatecd.

REV. 2: Adds Containment Bldg. liner supports.

REV, 4: Adds alternate attachments to embeeded steel weld plates of

gh. 1l of 13, REV. S: Adds page 12 of 13.

_REV. 6: Adds page 12 of 13. 08 NO 2= ..
_REV. 7: Adds page 13 of 13. .‘! EIVE =
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DCA 5106 Rev. 9

NOTES , -

/
—
1) SUPPORT CESIGN 1S BASED ON EIGHT FT, (8'-0") SPACING FOR CONDUIT
3/4%8 7O 14"9 AND TEN FT, (10'-0") FOR 2" AND LARGER,

2) WHERE :ENDS‘OCC;R IN CONDUIT SUPPORT TO BE LOCATED FROM TANGENT
2'-6" (MAX,).

3) WMERE CONDUIT TERMINATES AT EQUIPMENT, JUNCTION BOX, ETC. THE
SUPPORT SHALL BE LOCATED AT 3'-0" (MAX) FROM 80X OR EQulpr,

&) SUPPORT DETAILS 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 $-910.

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

6) MILTI KWIK BOLTS SWALL BE INSTALLED AS PER CIVIL ENGR. PROCEDURE

CE1-20, INCLUDING THE MINIMUM EMBEDMENT REQUIREMENTS FOR THE BOLTS.

EMBEOMENTS SHOWN ELSEWHERE IN THIS DCA ALE NOT MANDATORY, BUT ONLY
; SUGGESTED. —_ —
WHEN BOTH ENDS OF CONDUIT TERMINATE AT EQUIPMENT, JUNCTION BOX, ETC..
THE CONDUIT MAY SPAN A MAXIMUM OF 3'-0" WITHOUT ANY SUPPORT. '

/
8) WHEN FITTINGS ARE USED IN SPANS (L8,L80,C,8C,ETC.), SUPPORT SPACING /
SHALL BE MAINTAINED PER NOTE 1, MEASURING THRU THE FITTING. 7
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Record of Deviation from Test Procedure

Page of
lest Procedure ho. CCL Project ho.
Client Date of Deviation

Section of Procedure Affected

Reason for Deviation:

[_| (Continuea on aaditional payes)

Description of Deviation:

[Z"| (Continuea on aaditional pages)

Prepared by: Date
Principal Test Engineer: Date
Praject Manager: Date
L O mnager: ote
Client Appreval: te




APPENDIX B

RECORDS OF DEVIATION FROM TEST PROCEDURE, NUMBERS 1 THROUGH 10




CONTROLLEL DOCUMEN?
M NDL TOHLY

Record of Deviation from Test Procedure #1

Page 1 of 1

Test Procedure No. 1903.23-01, Rev. 0 CCL Project No. B85-1903.23/24

Client TUGCO Date of Deviation _May 30, 1986

section of Procedure Affected 6.0 and Table Z.1

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

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

|| (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 longitud‘ina\ strength

capacity of UNISTRUT P2785 and P2.86 beam clamps.

|| (Continued on additional pages)
Prepared by: Date M
Principal Test Engineer: é ﬁ?ﬁ ﬂi#,n Date #/4/5¢
Project Manager: S ot Date ) JEG6.13B6
CCL QA Manager: Date _%Ké_
Client Approval: Date b/¢ (&




CONTROLLED DOCUMEN:
90 NOF TOLY

Record of Deviation from Test Procedure #2

Page 1 of 1

Test Procedure No. 1903.23-01, Rev. 0 CCL Project No. 85-1903.23/24

Client TuGCO Date of Deviation _May 30, 1986

section of Procedure Affected 6.0

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

peam clamps.

|| (Continued on additional pages)

Description of Deviation: Nuts that normally are used with SUPERSTRUT

U-501 beam clamps will be substituted for the missing nuts. The

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

[ | (Centinued on additional pajes)

Prepared by: %@Eﬁg Date ,Lme b, | 1B
pPrincipal Test Engineer: _p%#ﬁb__ Date 9‘/‘(&
Project Manager: Date oo 6,186
CCL QA Manager: Date 6/6//&
Client Approval: M@aﬁw Date ‘/‘ /}4




CONTROLLED DOCUMENT
o0 90T TOP7

Record of Deviation from Test Procedure #3

page 1 of 1

Test Procedure No. 1903.23-01, Rev. 0 CCL Project No. 85-1903.23/24

Client TUGCO Date of Deviation _May 30, 1986

section of Procedure Affected 5.0

reason for Deviation: TUGCO Train C jnstallation procedures do not

provide a specific_torque requirement for installation of clamps and

fittings.

|| (Continued on additional pages)

pescription of Deviation: The torque values specified for UNISTRUT

hardware on page 29 of UNISTRUT General Engineer1ng Catalog Number 10R

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

consistent assembly methodology.

|| (Continued on additional pages)

Prepared by: S&%ﬁ_‘b& Date Jodek 1906
Principal Test Engineer: g %;E _)_ZZZ?:‘,‘:: Date ¢ [‘ /36

Project Manager: - pate _lunee \9D%
CCL QA Manager: Date 6/64’6

Client Approval: __&M pate b/6 /86




CONTROLLED DOCUMENT
a3 9T TO o7

Record of Deviation from Test Procedure #3

page 1 of _1

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

Client TUGCO Date of Deviation _May 30, 1986

section of orocedure Affected 5.0

reason for Deviation: TUGCO Train C installation procedures do not

provide a specific_torque requirement for installation of clamps and

fittings.

|| (Continued on additional pages)

Description of Deviation: The torgue values specified for UNISTRUT

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

will be used for clamp and fittm_installation to maintain a nominal,

consistent assembly methodology.

|| (Continued on additional pages)

Prepared by: S§<%M Date A,zgg 1286
Principal Test Engineer: g %;H _)_74224;, e Date ¢ (‘ an

Project Manager: pate _Judcb [RaeS
CCL QA Manager: Date 6/64’6

Client Approval: M Date _67/6 /84




CONTROLLED DOCUR I
20 NOE TOEY

Record of Deviation from Test Procedure #4

Page 1 of 1

Test Procedure No. 1903.23-01, Rev. 0  CCL Project No. 85-1903.23/24

Client TUGCO Date of Deviation _May 30, 1986

section of Procedure Affected 6.0

Reason for Deviation: Correction of a typographical error

|| (Continued on additional pages)

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: Date E 9
Principal Test Eng Date gé;. [‘g
Project Manager: Date { )< @, 19R0

CCL QA Manager: Date ggﬁfé

Client Approval: QM Date &/¢ /‘4




CONTROLLED DGCUMENT
Vo 08 TORY

Record of Deviation from Test Procedure #5

Page 1 of 4

Test Procedure No. 1903.23-01, Rev. 0 CCL Project No. B8£-1903.23/24

Client TUGCO 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.

|| (Continued on additional pages)

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 attathed 3 figures provide updated test figures.

|_X| (Continued on additional pages)

\

Prapared by: | Date lydg 6,198

Principal Test Engineér: —i#‘m#b Date 5/./ /re

Project Manager: Date M
CCL QA Manager: Date i{ﬁé

Client Approval: Date 6/6/‘6
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Record of Deviation from Test Procedure #6

Page 1 of 1

Test Procedure No.  1903.23-01, Rev. 0 CCL Project No. 85-1903.23/24

Client TUGCO Date of Deviation May 30, 1986

section of Procedure Affected 6.0 and Table 2.1

geason for Deviation: To perform additional tests.

|| (Continued on additional pages)

Description of Deviation: Figures 6.11 through 6.18 illustrate test

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

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

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

UNISTRUT P5000 channel rather than the indicated P5500 channel.

|| (Continued on additional pages)

Prepared by: Date \ydg 6,12

Principal Test Engineer: £ #;ZZ ﬂ 5 %.,a_._ Date ;ge Z'u

Project Manager: f Date M

CCL QA Manager: Date 6(2/_&6
Client Approval: __M( bate & /¢ /8¢
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Record of Deviation from Test Procedure #7

Page 1 of 4

Test Procedure No. 1903.23-01, Rev. 0 CCL Project No. 85-1903.23/24

Client TUGCO Date of Deviation May 30, 1986

Section of Procedure Affected 6.0 and Table 2.1

Reason for Deviation: To perform additional tests.

|| (Continued on additional pages)

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

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

configuration and the direction of loads to be applied.

|"X| (Continued on additional pages)

Prepared by: Date s L, 13

And)
Principal Test Engineer: , 4224;4‘, Date é4 g’gg
% 2 &

Project Manager: Date s 6 19

CCL QA Manager: Date “%6
Client Approval: AAP Tt et/ Date &/% /8¢
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W PCE TOEY

Record of Deviation from Test Procedure #8

page 1 of 1

Test Procedure NO. 1903.23-01, Rev. 0 CCL Project No. 85-1903.23/24

Client TUGCO pate of Deviation _May 30, 1986

section of Procedure Affected 6.0 and Table 2.1

peason for Deviation: To perform additional tests.

|| (Continued on additional pages)

pescription of Deviation: Record of Deviation from Test Procedure #6

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

and 3a-24 through 3d-24). The test shown in figure 6.13 will be run as -

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

|| (Continued on additional pages)

Prepared by:_%&w Date oz b\

Principal Test Engineer: < / Date 4‘4554
Project Manager: %u, *r- Date \usg b, 19Be

CCL QA Manager: M Date ‘Zg{/é
Client Approval: W pate & /é /8t
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Record of Deviation from Test Procedure #9

Page 1 of 3

Test Procedure No. 1903.23-01, Rev. 0 CCL Project No. 85-1903.23/24

Client TUGCO Date of Deviation June 3, 1986

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

geason for Deviation: _To perform additional tests.

. || (Continued on additional pages)

Description of Deviation: _Add test numbers 1la and 11b as shown in the

following figures.

|"X| (Continued on additional pages)

Prepared by: %ﬁ‘k%’—& Date !,1,55 8

Date é_/_‘ /3L
Date :Ln)-"é. 1984

Date i%;

Principal Test Engineer:

Project Manager:

‘ CCL QA Manager:

Client Approval: @M«—LL{ Date 4/6/‘4
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ROTP #9
Page 3 of 3
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Record of Deviation from Test Procedure #10

Page 1 of 3

jest Procedure No. _ 1903.23-01, Rev. 0 CCL Project No. 85-1903.23/24

Client TUGCO Date of Deviation June 19, 1986

section of Procedure Affected 6.0 and Table 2.1

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

‘ || (Continued on additional pages)

Description of Deviation: _Figures 6.20 through 6.22 illustrate test

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

5b and Sc are revised to obtain translational restraint stiffness rather

than rotational restraint stiffness. Test configuration 5d is deleted

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

test fixture, and not involve the clamp. The attached two figures

i1lustrate the revised test setups for configurations b and 5c.

|"X| (Continued on additional pages)

Prepared by: W Date dude LS, 198¢

Principal Test Engineer: Date A

Date Jude1$~184
‘ CCL QA Manager: . . Date _é[‘l._;lﬂ
Client Approval: 4 Date 6(&_0‘156

Project Manager:
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46-13:91®  TEXAS UTILITIES GENERATING COMPANY

P O BOX 1002 GIEN ROSE TEXAS 04

December 02, 1985

rporate Consulting & Devel!opment Co ., Ltd

.p Box 12728
wseareh Triangle Park, NC 27709

CIN R Keith McPherson

COMANCHE PEAK STEAM ELECTRIC STATION
CONCRETE PLACEMENT SUMMARY
COMPONENT TESTING OF CONDUIT CLAMPS

jear Mr . WcPherson’

frelosed please find & copy of the Concrate Piacemant Summary for

ne following pours

A Pour No 017-9810~119 dated 08-02-89%5
Pour No 017-9810-121 dated 08-07-85
g Pour No 017-9810-129 dated 08-12-85

Thes® pPOUTS ATE for the concrete test blocks which have bDaen

sreviously shipped to you

(ext 8926) if you need any

f g L—

8§ G. McBee
Lead Civil/Structural Engineer

Conduit Design Adequacy

disease call me or S Guha~-Ma jumdar
tciarification

e
§GM 8™ kms
Inclosures
" ARMS (1L ,1E)

Roland Yow - CCL (1L)
Peter Chang (1L

A DIVINMIN (W TEREAS I TILITIES BELAITRH (VIMPANY
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Texas Utilicies Cenerating Co. Date: j‘Z"gr

Comanche Peak Steam Electric Station
1981-81 "nics 1 & 2

TEST: Unit Weight of Fresh Comcrete, ASTM C-138, Instruction No. QI-QP-11.1-13

MATERIAL DESCRIPTION: /3L N———— & 2
wrmaL sovnces: Luehl ¥ L4216 p— LA
3
| . MEASURE VEIGHT (L3S.) + COVER = P iy X
s TILLES NRASNE WROGNY (A3s.) vowms e 1 1. 93
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. % = UNIT VEIGHT /9Y. S‘/ __Ls./cu.FT.

A

u TUGCO Laboratory rvisor/Designee

‘ Form 11.1-13
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MASTER LOG
CYCLIC AND STATIC TESTING OF TRAIN C CONDUIT BEAM CLAMPS AND UNISTRUT® HANGERS

tlient: Texas Utilities Generating Company CC. Project Number: 85-1903.23/24

intries are to be made for the following items as a minimum:

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

Scale factor verifications for ACRO 900 System should be performed at the
beginning and ending of each week and noted in Master Log.

Any changes in instrumentation and transducers should be noted. Include
test sample number, instrumentation/transducer change, verification of scale
factor (as required), etc.

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

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

If the test sample fails, a description of the mode of failure for the test
sample ‘s required in addition to a description of the progression to
failure.
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38
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MASTER TEST MONITOR LOG la ot 26
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
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MASTER TEST MONITOR LOG ’o BN
CYCLIC AND STATIC TESTING OF TRAIN C CONDUIT
BEAM CLAMPS AND UNISTRUT® HANGERS

Client: Texas Utilities Generating Company

CCL Project MNumber: 85-1903.23/24
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CYCLIC AND STATIC TESTING OF TRAIN C CONDUIT
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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: B85-1903.23/24

4
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CYCLIC AND STATIC TESTING OF TRAIN C CONDUIT

BEAM CLAMPS AND UNISTRUT® HANGERS

Client: Texas Utilities Generating Company

CCL Project Number: B85-1903.23/24
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CYCLIC AND STATIC TESTING OF TRAIN C CONDUIT
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Page 4_‘0 of 4
MASTER TEST MONITOR LOG
CYCLIC AND STATIC TESTING OF TRAIN 7 CONDUIT
BEAM CLAMPS AND UNISTRUT® HANGERS

Client: Texas Utilities Generating Company

CCL Project Number: 85-1903.23/24
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APPENDIX E
TEST SETUP FIGURES, PLOTS, DATA, AND PHOTOGRAPHS
(UNDER SEPARATE COVER)

A Velumea



