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101 Caltornia Street, Suite 1000 San Francisco CA 94111.5894

July 31, 1984 )-4Y2, 44w
84056.012

Mrs. Juanita Ellis
President, CASE

1426 S. Polk

Dallas, Texas 75224

Subject: Telecon Transmittal #8
Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 4
Texas Utiiities Generating Company
Job. No. 84056

Dear Mrs. Ellis:

Enclosed please find telecons associated with the Phase 4 Independent Assessment
Program.

If you have any questions or desire to discuss any of these documents, please do
not hesitate to call either me or Donna Oldag.

Very truly yours,

N. H. Williams
Project Manager

Attachments

cc: Mr. D. Wade (TUEC) w/attachments
Mr. S. Treby (USNRC) w/attachments
Mr. G. Grace (TUEC) w/attachments
Mr. D. Pigott (Orrick, Herrington & Sutcliffe) w/o
Mr. S. Burwell (USNRC) w/attachments
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Communications
Report

——
Company  Texas Utilities O Telecon X Conterence Report
P Job No
Comanche Peak Steam Electric Station A 84036
Independent Assessment Program - Phase 4 Date 6/15/84
S o — e ——— ————" — — -
Subject  Flectrical Review Time 1:30 p.m.
Conduit Sizing Piace G&H Offices
e re— ——————— ————
e e P. N. Lalaji " GAH
T. R. Martin Cygna
v m——
Hequired
Item Comments Action By
Paul informed me that conduit s;izing was performed in accordance
with the Gibbs & Hill Design Guide. The specific section
relating to conduit ¢izing was in the Electrical Design Guide
E-Q, section XI, drawing number E-Q-202,
Cygna will review this guide for technical adequacy.
/ms Peee "3
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Communications

Report

e S —
Company  Texas Utilities O Telecon A Conterence Report
e e e et e . i S Y e -~ —
Project Job No -
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 Date 6/15/84
e e e e e . e et o~ s - ————
Sublect  Flectrical Review Time  1:30 p.m.
Documentation Request Place  GaH Offices
————
Participants D. K. Ghosu of G&H
T. R. Martin GAH
e t———
Required
ftem Comments Action By
Requested documentation related to the removal of radiation 1
monitor (Re<4509) interlocks from the control circuit of the
surge tank relief valve (RV-4508),
H W, /ms Oy
Distribution Wade, G, Grace, R. Hess, T, Martin, S, Treby, J. Ellis,
—— e e e ettt e St e




m Communications
BAYLY Report
IR
- . ST . Y - - % ot — ———
Company  Texas Utilities O Telecon K Conterence Report
B e e —— ror—
Project Job No
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 Oste 7/5/84
Sublect conduit Support Time: 1:30 p.m.
Document Request Place  Comanche Peak
B Steve E114s (x611) - 0CTG
Desmond Stevens (x226) Cygna
Required |
Item Comments Action By
Please supply Cygna with a historical listing of all CMC's P.M,
and DCA's against conduit support 2323-5-0910, Sheet one 7/5/84
IN-CSM-15a,
Signea - Page ot o

/ms

l

N. Wil

Distribution




Communications
SEL F‘f’l)()ft
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————
Company 0 Telecon Conterence Report
% 42
Project Job No
Comanche Peak Steam Electric Station o £4026
Independent Assessment Program - Phase 4 6/25/84
Subject Time
Conduit Supports - Inspection Reports v R
bl
Participants of
D, L. Yaults TUusl
LL Desmond Stevens (x 226) - Cxgna
Requirea
Item Comments Action By
Please supply Cygna with a copy of the Inspection Reports for
Conduit Line numbers:
C13603528
€12G05124
C13013677
Page of T
F 3
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S TN Fita¢><>rt
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LT
Company: toxas Utilities O Telecon X Conterence Report
Project  Comanche Peak Steam Electric Station " Job o AA;;OSG e
Independent Assessment Program - Phase 4 Date 6/25/84
PP Conduft Support (#910 Sheet CST-3) ™ 1:50 pum.
P cpss . L
Parcipants Tom Keiss (x 487) 2 TUGCO
Desmond Stevens (x 226) Cygna
Required -
Item . - Comments Action 1._
l. Calculations requested earlier for Conduit Support Detail #910

Sheet CST-3 were not complete. Please supply Cygna with a copy
of the following calculations:

910 SCS-102C Set 2, R,1, Sheet 72-108
910 SCS-102C Set 5, R,1, Sheet 1-43

2. Please supply copy of:

Calculation 910 SCS-1017 Set 1, Sheet 1-30, 70

{ UH(&) ms 1 5 1

Distribution

W

N, Wil s¢D. Wade, G, Grace, R, Hess, J. Russ, S, Treby, J, Ellis, S, Burwell,



Communications
S 1 Sess Report

T
e e e b R Aol % 5 s o 4 s e A —— —— e amntal
" Texas Utilities O Telecon X Conterence Report
- s e e — e
Project Job No 84056
Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 4 s 6/25/84
m—— oo —  an -
Subject Time x
Conduit Supports - Calculations 10:30 a.m,
Place
CPSES
-
Parts . f
A Tom Keiss (x 487) . TUGCO
Desmond Stevens (x 226) Cygna
Required
Item Comments Action By

Please supply Cygna with all calcs pertinent to the design of the
following conduit supports (up to and including the Rev, shown):

Support #s Rev,
CA-11 9
CSD-16 3

U//J /ss 1l

« Wade, G, Grace, R, Mess, J. Russ, S, Treby, J. E1lis, S. Burwell,

— e e w—

Distribution

N, WillH




Communications
Report

Compan  texas Utilities O Telecon O Conference Report -
A Comanche Peak Steam Electric Station "oeNe 840s6
Independent Assessment Program - Phase 4 Dete 6/25/84
™Y Conduit Supports - Drawings, CMCs, DCAS "™ 10:00 a.m.
i |
- Diane Bleeker (DCC) - pee
Desmond Stevens (x 226) Cygna
Please supply Cygna with a copy of the following:
1. Drawing 910 Sheet CSD-16, Rev, 3
2. CMC # 62932, Rev. 0
3. CMC # 33556, Rev, 0, 1, 2, 3, 4
4, DCA # 6588, Rev, 0, 1, 2

U/{u} joa Ty Wy

. Wade, G, Grace, R, Hess, J. Russ, S, Treby, J. Ellis, S, Burwell,

N. Willi

Distribution

10200's
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Communications
Report

TR
D Texas Utilities O Telecon @ Conference Report
Project - Job No
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 s 6/26/84
e
Subject Time X
Conduit Supports - CMCs 9:00 a.m.
Place  cpsES
it Diane Bleeker i DCC
Desmond Stevens (x 226) Cygna
- Required
Item Comments Action By
Please supply Cygna with:
1. A1l Revisions (except Rev, 0) of CMC # 62932,
2. CMC 33556 Rev, 4, Sheet 1 of 2 and 2 of 2 (second sheet
missing from prior request).
P '
H é\j /%% g 1 ) 1

0200

Distribution

N, Will
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Company: Texas Uti lities O Telecon rCor\umnce Report
Prolect  comanche Peak Steam Electric Station JobNo BA0SE
Independent Assessment Program - Phase Date 6/26/84
Subject Conduit Supports - Design Calculations Time 2:00 pm
Place CPSES
Participants Tom Keiss (x 487) of IUGCO
Desmond Stevens (x 226) Cygna
i
Required
Item Comments Action By
Please furnish Cygna with a copy of: P.M, "
6/26/84
Calculation SCS-175C, Sheet 1/2, Rev.l
—— |
/ms  Page | of 1 ‘
TS treby s Project -
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Report
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Company  rexas Utilities O Telecon X Conference Report
e e e e P e . e et e i . e e AT R ym———
Project Job No
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 S 6/26/84
Subject Time "
Conduit Supports - Calculations 8:00 a.m,
Place CPSES
T— Desmond Stevens (x 226) ” Cygna
Tum Xeiss (x 487) TUGCO
s Required -
Item Comments Action By

Please supply all the design calculations for Conduit Support
# 910 CSD-1,

o N -

mi’kD. Wade, G, Grace, R, Mess, J. Russ, S, Treby, J, Ellis, S, Burwell,
W e e e
0o

Distebution N, Wil
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u! ‘!, N |.| Report
TR
A e ) B g A8 ¢ A o e i <4 et e —r e e———
Compeny Texas Utilities 0O Telecon @ Conterence Report
et R . R S A S S A —
Project Job No
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 Oale 6/27/84
Subject Time "
Conduit - Fire Protection 9:30 a.m.
Pace  cpsES
Forssinens T. Keiss (x 487) ” TUGCO
D. Stevens (x 226) Cygna
Required -
item Comments Action By o

Please identify which, if any, of the following conduit 1ines

have fire protection coatings and supply the calculations for
those identified,

\ Location

C-120 02934 Safeguards Building 799'
C-120 00990 Auxiliary Building 799'
C-120 04700 Auxiliary Building 822'
C-120 02936 Safeguards Building 799'
C-120 02937 Safeguards Building 799'
C-120 02938 Safeguards Building 799’
C~110 03394 Safeguards Building 811'

UHL&) /ms p.q'l G 1

« Wade, G, GF}ce. R, Hess, J. Russ, S, Treby, J. E11is, S. Burwell,

e——e—

N, Will

Distnibution

1020018
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SIS Report

|IQ

—— tones R1T1ETee O Telecon 5 Conference Report

e e e e A e e e S A A A T S e 2 ———

Proleet  comanche Peak Steam Electric Station JobNo 84056
Independent Assessment Program - Phase 4 Oste 6/27/84

S —— S

Subject  Conduit Supports - Design Dwgs & CMCs, DCAs b CPSES

Place 11:10 a.m,

Participants Diane Bleeker « bcc
Desmond Stevens (x 226) Cygna
Requiread
Item Comments Action By
l. Please supply Cygna with a copy of Drawing 910 Sheet CA-11, PM,
Rev. 9 6/27/84
2. Please supply a listing of all DCAs and CMCs against Drawing 910

Sheet CA-1la, including all previous revisions.

! ’ /ms Page | of 1
Distribution ’ S. H!liy. Je E”';. YBUPNQH,

A
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S IS Report

£

Company

Texas Utilities O Telecon x Conterence Report
Project Job No
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 Oste 6/27/84
Subject Time :
Conduit Supports - Design Calculations 11:00 a.m,
Place
CPSES
 —————————— e e e e e e e et |
PAMCIRAN Tom Kefss (x 487) i TUGCO
Desmond Stevens (x 226) Cygna
- — e et e
Requirea
Item Comments Action By

Please supply Cygna with a copy of calculation SCS-153C, Set 1, P.M,
Sheet 92 which 1s part of the detail 910 design Sheet CA-11, 6/27/84
This was missing from one of TUSI's earlier transmittals,

Page ot

/ms 1 |

N, Wil . Wade, G, Grace, R, Mess, J. Russ, S5, Treby, J, E111s, S, Burwell,
P—
W00

Distributan




Communications
SN Report

.
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Compeany  Texas Utilities 0 Telecon Q Conterence Report
Project Job No
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 Oue  6/27/84
Subject Time 3:00 p.n.

Conduit Supports - Design Calculations
Place

CPSES (Civil Res. Grougz

of
ne—— Desmond Stevens (x 226) Cygna
Randy Hooton (Project Civil Engineer) TUGCO
Tom Keiss TUGCO

Reqguired

Iem Commenis Action By

From 6/18/84 to date, 1t has become evident that TUSI's response
to Cygna's request for all the calculations for any given conduit
support are often incomplete.

With Mr, Kefss's assistance, Cygna was able to determine that the
probable cause for these omissions 1s incomplete entries in the
master log indexes for the support, Typically, the master log
may 1ist one calculation number only for a support, however, that
calculation may in turn reference other relevant analysis in
another calculation,

To expedite Cygna's access to the necessary information, Messrs,
Hooton and Keiss have permitted Cygna personnel to freely review
calculation and master log binders, and to obtain coples,

Cygna's understanding 1s that the calculation binders in the
civil resident group's work area constitute a complete and final,
designe-reviewed set of calculations for conduit supports,

ol
/4% - | i

H I

Distribubon N, Wil « Wade, G, Grace, R, n'qq:hd. R;;‘. S¢ Treby, J. E114s, 5, Burwell,

W




Communications

. ‘ 57 mmn
TN
Company Texas Utilities 0 Telecon b Conterence Rapon
Proect Job No
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 Dae  ¢/27/84
T :
Subect Conduit Supports - Calculations ™ 5100 p.m.
Plece  cpses
e e e e e e e e .
Paricipants Diane Bleeker o pece
Desmond Stevens (x 226) Cygna

e ————
e e e et e A ettt m

em Comments Action By
Please supply Cygna with a copy of all revisions of the AM,
following DCAs;: 6/2%/84
3962
4031

A /9% |
BN, WS, TGRS, Yreby, 0. TTTTS, 5, Burwell,

Page } at




Communications
Report

Company  vexas Ut111'fes © Telecon R Conterence Repont
Project Job No
Comanche Pea'c Steam Electric Station 84056
Independent Assessment Program - Phase 4 -
m T
] -~ 11:36 a.m,

Conduit Supports - Calculations
Place

—A

i of
e Tonr Keiss TUEC

Desmond Stevens (x226) Cynna

e ————————————————————————————— ———— ———————— e —
Fequired
tem Cummenty Achion By

Following a Communications Report Request to Tom Ketss for all

calculations for conduit supports numbers as follows: (Each
number 18 preceeded by "910 SM.") CA-la, CA-2a, CA-5a, CA«1S,
CSM«6b, CSM-15a, CSM-18c, CSM<18d, CSM18f CSM-42, CST-3 and
CST«17, a phone call was recelved from O, A, vaults at Comanche
Peak, requesting calulations numbers,

The most recent conversation with Mr, Keiss, documented herein,
was for the purpose of explaining that the previous communication
reports constituted Cygna's formal request for all calculations
pertaining to the design of these conaduit supports to enable
Cygna personnel to have all the relevant information at their
disposal for review purposes. Cygna expects TUSI to research and
furnish all calculation numbers, since they are the appropriate
party to have familfarity with their archives, Cygna will
appreciate expeditious execution of this request,




m Communications
CISNA Report
TR T LT
Company: Texas Utilities O Telecon # Conference Report
Project Job No
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 Date 6/22/84
Subiect Cable Tray Supports Time 11:30 a.m.
Document Request Fines G&H, N.Y.
Participants Peter Huang of G&H
John Russ Cygna
Required
Itern Comments Action By

Cygna requested and received copies of the following
calculations:

SCS-101C, Set 5, Sheets 21-35
SCS-109C, Set 1, Sheets 133-163

Signea A}HU /ms Page 1 of 1

Distribution N. Willia Wade, G, Grace, R, Hess, J. Russ, S. Treby, J., E11is, 5. Burwell,
——froject-ftie




m Communications
CIGNA Report

LR TTET TR
Company: Texas Utilities O Telecon & Conterence Report
Project Job No
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 Date 6/22/84
Subject Cable Tray Support Reviews Vime
Document Request Place:  GaH, N.Y.
Participants Ed Bezkor of G&H
John Russ Cygna
Required
Item Comments Action By

Cygna received the follewing documents:

SRB-123¢c, Set 1
SRB-123c, Set 5, Rev, 0
GTN-69135

GTT-10395
GTT-10395

ﬁ
Signed

/UH(*) /ms Page ] -3

D. Made, G. Grace, R, Hess, J. Russ. 5. Treby, J. EI111s, 5. Burwell,

Distribution N, Willia

102008



m Communications
CYGNA Report

T
Company  Texas Utilities O Telecon d Conference Report
Project ‘ Job No
Comanche Peak Steam Electric Station 84036
Independent Assessment Program - Phase 4 Date 6/19/84
Subiset  Structural Review Tme 11:20 a.m.
Document Request Placs: GaH, N.Y.
Partici; s Peter Huaﬂg of G&H
John Russ Cygna
Required
Item Comments Action By

Cygna requested the following items from Mr. Huang:

1. A1l calculations on the effects of vertical loads on beam
members of regular cable tray supports.

2. Calculations on design of connections for attaching cable
trays to supports.

Mr. Huang provided a copy of sheets 28-33 from binder SCS-111C,
Set 8 in response to item 1. In response to item 2, Mr, Huang
stated that the calculations appear on sheet 42 of binder SCS-
101C, Set 2.

A
Signed ! !l‘f e: UHO] /ms Page 1 of 1

Distribution N. Willjats, B, Wade, G. Grace, J. Russ, R. Hess, S. Treby, J. Ellis, S. Burwell,

1020018
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Communications
Report

Company Texas Utilities

5 Conference Report

Project ghe s
Comanche Peak Steam Electric Station

Independent Assessment Program - Phase 4

JobNo  B4(C36

Date

6/2./84

Subject . ~ ’
Conduit Support Calculations

Participants Tom Keiss

Desmond Stevens

Bob Hess

Comments

Please supply copies
conduit supports, as

of following ca
follows:

CSM-18f

Support 910 SH,

Calculation 910 SCS-205C (SH.
Support 910 SH. CA-la
Calculation 910 SCS-153C
Calculation

SWWWELﬁIU

Calculation

lculations for

1/51-1/81)

Signed

Lo WHL)

’ﬂ‘s Page 1

D io

1stribution

1

mS,’U. wade, G, GFrace, J. RuUSS, R, Aess, 5. Ireby, J. E 5, 5. surwell,
Drniﬂrt Eil_ﬁ
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C TGN Report

LT
Company  Texas Utilities O Telecon % Conterence Report
Project Job No 3
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 Date 6/20/84
Subject  Conduit Supports Time:  8:00 a.m.
Place CPSES
Pedicipants  Tom Keiss » TUEC
Desmond Stevens Cygna
Required
item Comments Action By
D. Stevens asked T, Keiss about the existence of any generic N/A
calculations concerning fire protection loadings on conduit
supports.

T. Keiss explained that fire protected conduit lines have been
documented on the “91C INFP" drawings, and the supports on these
lines have been designed for the additional loads in associated
calculation packages.

Cygna will review these calculationt if fire protection material
is encountered on the conduit lines to be reviewed during the
Phase 4 walkdowns.

UH ’ /ms Page 1 of 1

Wade, G. Grace, R. Hess, J. Russ, D, Stevens, S. Treby, J. " 11is,

N. Willi

Distribution

102001



m Communications
CYGenNS Report

HIERTR R
Company Texas Utilities O Telecon & Conference Report
Project Job N
iy Comanche Peak Steam Electric Station o 84056
Independent Assessment Program - Phase 4 Date 6/20/84
Subject Mechanical Systems Review Time  10:30 a.m,
Westinghouse Data - Reactor Coclant Pumps Place  CPSES
Participants John Meyer of NeSt‘l nghOUSG
R. Hess Cygna
Required
Item Comments Action By
1) Asked John to provide information on cooling water requirements

to the reactor coolant pump thermal barrier per the “"Westinghouse
Instruction and Operation Book for Reactor Coolant Pump Model
Westinghouse 11010-A1 (93-AS)" Book No. 5710-100-09. The
requirements are:

Minimum gggmgl Maximum
Flow 35 GPM 4 GPM 60 GPM
Temperature 60° F BU® F 105° F
Pressure N/A 150 PSIG 200 PSIG

There must be cooling water flow to the thermal barrier at
all times when the reactor coolant temperature is 200° F or
greater. The cooling water temperature can be allowed to
reagh 130° F if the reactor coolant temperature is less than
400° F,

2) John did not know of any variance paperwork between Westinghouse

and G&H on isolation methods for thermel barrier leakage or
maximum CCW system temperature.

|

Signed

NHLS ms Pae 1 o ]

N. WiTlia ade, G. Grace, R, Hess, P. Rainey, J, Foley, 1., martin,

S-S TS S ST IS S B

Distribution
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Company:  Texas Ltilities O Telecon % Conterence Report
Project Job No
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 Date 6/22/84
Sublect  Structural Review M 10:30 a.m.
Document Request et B
Participants Ed Bezkor of G&H
John Russ Cygna
Required
Item Comments Action By

Cygna requested the following documents from Mr., Bezkor:

SRB-123C, Set 1
SRB-123C, Set 5, Rev 0

These documents are in regard to 9 and 12 bolt clusters of civil
anchors.

I also asked Mr, Bezkor if design change authorizations (CUA's)
were used to authorize global changes in design documents, e.g.,
specifications, drawings, etc. Mr., Bezkor replied that the
structural group generally used DCA's for this type of design
change.

Signed U#w fos Page 1 of 1

Distribution: N, Willi , DJ Wade, G, Grace, R. Hess, J. Russ, S. Treby, J. E1lis, S. Burwell,

10200
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Communications
Report

L]
Company Texas Utilities O Telecon X Conference Report
Project Job No
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 Dete 6/25/84
Sublect  g¢puctural Review - e 8:15 a.m.
Document Request franedil) - | .
Participants Tom Keiss of TUEC
John Russ Cygna
Desmond Stevens Cyyna
Required
Item Comments Action By
Cygna received the documents as described below:
Sheets A-1, A-2: Copies of the cable tray FSE support drawings
(note that all drawings listed on these sheets
were not received)
Sheet 8-1: QC Inspection Reports
Sheet C-1: Conduit Support
Attachments D (19 sheets) and E (22 sheets):
CPE listing of cable tray support FSE number versus
applicable CMC's for drawings 2323-E1-0601-01-S and
2323-E1-0700-01-S, respectively.
Cygna also received a copy of drawing FSE-00176, Rev. 13.
NH S BT

Distribution N, Wi

1020014 ' ’
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Communications

C YN Report

[T

Company  Texas Utilities O Telecon R Conterence Report

-

Project Job No 1
Comanche Peak Steam Electric Station 84056
Independent Assessment Program - Phase 4 Date  6/19/84

Subject Time r
Thermal Loads on Conduit and Cable Tray Supports 9:30 a.m.

Piace  Gan, N.Y,
M
Participants Peter Huang of GAM

John Russ Cygna

——————————————— e ————— e —————————— . —————————

Hequired
item Camments Action By

Reference: Conference Report, dated June 5, 1984, P, T, Huang,
B. Mess, and J. Russ participating,

In response to the request for Gibbs & Hi1! s evaluation of
thermal loads on conduit and cable tray supports in the
referenced conference report, Mr, Huang provided Cygna with the
attached response,

Page
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June 13, 1984 ,f’%

=Wy

CYGNA'S Question

Provide calculations or documentations on the acceptabilitv
of excluding thermal effects in the design of cable *ray and
conduit supports.

Response

FSAR Section 3.8.4.3.3 states in part, that under factored
load conditions (including SSE loads), thermal loads are
neglected when they are secondary and self-limiting in
nature., Thermal loads, if proved to be secondary, generate
secondary stresses. ASME NF-3213.8 states that secondary
stress is a normal stress or a shear stress developed by
the constraint of adjacent material or by self-constraint
of the structure. The basic characteristic of a secondary
stress is that it is self-limiting.

In the same section of the FSAR, under service load conditions
(including OBE loads), if thermal stresses due to To (Thermal
loads during normal operating conditions), are present and are
secondary and self-limiting in nature, the allowable stress is
increased by 50% (1.58). This increas J allowable is more than

:do uate to compensate for the stress increase due to thermal
ocad,

In response to an earlier ASLB question on thermal effects on
Fipe supports, a report titled, "Evaluation of LOCA Temperature
Etfects on Pipe Supports' was issued on Aucust 26, 1982. The
findings of this report are applicable to cable ern{ and conduit
supports due to the similarities in support materials and supoort
configurations. The report concluded that the thermal stresses
are secondary and self-limiting and that the increase in stress
due to thermal locad Ta (Thermal loads generated bv the postulated
break) is small., Note that under service load conditions, To is
used in the locad combination in lieu of Ta in the factored load
combination and To is much smaller than Ta, thus the thermal
effects from To is even smaller.

In summary, since the thermal stresses are secondaryv stresses and
are self-limiting, and the increase in stresses due to thermal
load To is small, we properly exclude the thermal effects in the
design of the cable tray and conduit supports.

ELB/PTH:gw
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Report
Comanche Peak Steam Electric Station
Evaluation of
LOCA Temperature Effects on Pipe Suppor.s
August 26, 1982 (Revised)

Contents

Report - Page 1 to 5

Attachment No. 1 = Thermal Analysis (5 sheets)
Attachment No. 2 = ruéto:l of Safety

Attachments "A" to *"D" =~ load vs. Displacement Characteristics
of Anchors and Welds

Ref. Fa - Back-up Test Data for Attach. "A" (1 Sheet)

Ref. Fp; to Fpy - Back-up Test Data for Attach."®" (7 Sheets)
Ref. Fc = Back-up Test Data for Attach. *"C* = (4 Sheetp)

Ref. Fp - Back-up Data for Attach. "D" = (1 Sheet) ‘

M.A. Viviritoe
P.C. Charoglu
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LOCA TPMPERATURE EFFECTS ON PIPE SUPPORTS

Augipo support structural steel frame of any configuration,
subject to a sudden environmental temperature rise, would
expand freely, in a stressless state, except for the fact
that it is anchored at several locations, to relatively

cold concrete members. The magnitude of the stresses in

the structural frame, and the resultant thermal loads in

the anchors, is a function of the flexibility of the frare
between anchors and the flexibility of the anchors; the more
flexible the frame, the jower the stress and the lower the
resultant loads on the anchors. This is analagous to a
piping system subjett to a change in temperature; the greater
the number of loops, the lower the stresses and the lower the
resultant load on the end anchors.

In reviewing the various pipe supports inside the containment,
the most severely stressed structural element therefore would
be a straight gtructural member restrained by anchors at each
end; such a configuration would tend to produce, under a LOCA
temperature increase, the highest stresses in the structural
member, and the greatest lcads on the end anchors. In such a
frame configuration (straight members anchored at each end)
the thermal effects on the member and the anchors will be
governed by the following factors:

1. The cross sectional area of the structural member
2. The length of the structural member
3. The “"slip" vs. load characteristics of the anchors

4. The deformation VS. load characteristics of any welding
at the anchor plate if an anchor plate is used to fasten
the structural steel member to the anchors embedded in
the concrete supporting structure.

In reviewing the various pipe support details inside
containment, we have analyzed three (3) representative
supports (for LOCA temperature effects) which are typical
upper limitc *composites” of various support elements as
follows:

case 1: Structural Member - TS 6" x 6" x 3/8"
Length of Structural Member: 6'0°
Anchors: Four (4) 3/4° diameter expansion bolts
weld: 28" of k" fillet weld

Case 2: Structural Member = Ts 6" x 6" x 3/8° :
Length of Structurzl Member: 6'-0° o
Anchors: Two (2) 14" diameter RPichmond Anchors
weld: None



Case 3: Structural Member = Ts 6" x 6" x 3/8"
Length of Structural Member: 6'-0"
Anchors: Two (2) 3/4" diameter Nelson stuls
weld: 12° of 3/16° fillet weld

The preceding three (3) cases constitute an *envelope® of

the typical upper limit case supports considering the size
and length of structural members, three (3) types of anchors
and minimum and maximum welds (or no weld). Assachrant NC. S
sheets 1 to 5, show the results of the therm.]l analysis
assuming a 210°F increase in temperature for these three (3)

The method of performing this "graphic” analysis is as
follows:

For Case 2 (no weld) -

step 1 = A graph is established with *joad” in the "y"
direction and *displacement” in the "x" direction.

Step 2 - For the structural member, the zero elongation load
or "fully restrained” load Py is calculated:

Pp = of x 210°F x E X A

Where:

o = coefficient of thermal expansion = 6.5 x 1076 inches/inch
E = modulus of elasticity of steel = 29 x 106 psi
A= cross-sectional area of structural member, $q. inches

step 3 - For the structural member the zero load or “"free
thermal expansion® at each end is calculated:

- o x 210°F x lsgﬂﬁh

step 4 - The straight line between points determined in Steps
2 and 3 above represents the relations’ ip between
the thermal elongation of the member and the residual
thermal loazd in the member.

gtep 5 - On the same scale, the load vs. slippage curve for
the anchors are plotted (based on test data; see
Attachments A through c).
step 6 - The ¢juations of equilibrium for the structural
member and the anchors are: .
(1) 1o0ad in the structural member = load in the
anchors,



Page 3

(2) Elongation at one end of the structural meumber «
slippage in the anchors at one end

Therefore, the point where the two (2) curves
intersect (structural member and ancliors, load vs.
displacement curves) represents the magnitude of
the resultant load and elongation ¢f the structural
smember and the slippage of the anchors.

Yor Cases 1 and 3 - (Intermediate weld between member and anchors)

Steps 1 to 4 - Same as Case 2 above.

Step 5
Step 6
Step 7

- Plot load vs. slippage curve for anchors
- Plot load vs. deformation curve for welds

- The eguations of equilibrium for the structural member,
the anchors and the welds are as follows:

(1) Load in structural members = load in anchors =
load in weld.

(2} Elongation in structural membe = slippage in
anchors plus deformation in we lds.

Based on above, the resultant load, elongation,
anchor slippage and weld daformation is graphically
determined.

The above solutions (Attachment No. 1) clearly illustrate, in

a graphic manner, the self-limiting nature of thermal expansion
effects. For instance, in each case, the "fully restrained”
load in the structural member is 319 kips. This magnitude of
lcad would be the resultant load that would appear in the out-

put of

a computerized analysis (such as STRUDL) that does not

consider the "relief” mechanism that exists via slippage of
the anchors. As can be seen by the results of the analysis

of the

three (3) cases, the actual maximum load in the

structura. member is 39 kips, only 12% of the "fully restrained”

load.
than 5
inches

This results in a maximum stress in the member of less
ksi. A very small *glip" in the anchor of about .043
reduces the thermal stress from a theoretical fully

restrained stress of about 40 ksi to less than 5 ksi.

Another aspect of the gelf-limiting nature of the temperature
increase is to consider the maximum "free expansion® of the

end of

the structural merber, equal to only .049 inches at

each end of a symmetrics system. This is the upper bound
displacement that it can apply to any anchor, regardless of
the size of the member, oI the number and size of anchors.
§ince the ultimate slippage of the typical anchors used on

B i L el FUNP———————_ St A ’ - . R _x.—'.‘z._'-.. -
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the project (see Attachments A to C) is much higher than
.049 inches, thermal expansion of the structural members
shown, due to a 210°F tempersture rise, can never fail the
anchors (or the welds; see Attachment D).

The results of the attached analyses also illustrate in this
case the gross error in itreating a self-limiting thermal

load is if it were a constantly applied mechanical type lcad.
For instance, 1f the 3i%~ fully restrained theélwal 103l Thac
would result from a computer analysis were used to design the
end anchors, the following design would ensue:

If 1%" diameter Richmond inserts were to be used, with an
allowable shear load of 25k each, 13 inserts would be
indicated as a design reguirement. Actually, the residual
load in the member is only 21K, not 319k, due to the relief
caused by slight displacement of the anchors. 1In any event,
since the maximum free elongation of the member at each
support is only .049" and the ultimate displacement (at
failure) of the Richmond is about 0.40", the thermal load

in the structural member could never fail even a single anchor.
A review of Attachments "A" to "D" indicates that this would
be true of any size or type of anchor, or any size or length
of weld; the maximum possible elongation of .049" is much
less than the ultimate displacement of any of these anchors
or welds.

To attcmgt to defend a "brute® approach of designing for the
full 319k fully restrained thermal load, on the basis of
conservatism, without considering the self-relieving mechanisms
that are present, would be absurd; it would merely indicate a
complete lack of understanding of the self-limiting nature of
thermal effects that is recognized in various sections of the
ASME Code (i.e., NF3213.8, NF3231.1).

rap—

S S -

. as N ' s . .
In Attachment No. 2, factors of safety of the anchors and

-welds are calculated, including the effects of temperature

increase plus other normal loads that could act concurrently.
Since the thermal effects are strain limited, the factors of
safety are appropriately based on strain rather than stress. .
The minimum factor of safety is 3.0, which is more than .
adequate for this load combination.

On page 2, paragraph 4 of the supplementary testimony by
Mark Walsh, the statement is made “"where in any design
criteria is an engineer allowed to yield on steel?® The
answer is that the ASME Code allows all secondary stresses
to go beyond yield (for definiticn of secondary stress see
ASME NF 3213.8).

-~ -
ngge "l . ’ _ » —_—
o 2 eV are) A2 ~, 'L P anal 2 2, o - s frr e -l
’ - .
J = . -y oo _ - = ) /7 .
- - T o
/ / . -
' A' - - s
.
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On the same page ©of Mr. wWalsh's statement, paragraph 5, he
states “"when steel heats up, it will expand, and if it is

fastened at both ends

it will either buckle in the middle

or shear off at the ends.” There are obviously other

possibilities that Mr.

wWalsh has not considered; the

analysis in Attachment 1 shows that the residual stresses

in the members aie iow,

and the anchors will not fauil. In

regard to buckling criteria, any buckling that may be
induced by restrained thermal expansion would tend to
relieve the thermal stress in the member and the deformation

would be self limited.

On the other hand, buckling caused by a mechanical load that
is constantly applied is not self-relieving and the degree
of buckling could be very high, leading ultimately to
failure; this would not happen due to thermal effects.
Again, the basic error is in considering a thermal load

to behave the same as a mechanical load.

List of Attachments:

Attachment No. 1:

Attachment No. 2:
Attachment A:
Attachment B:

Attachment C:

Attachment D:

Thermal Analysis of Cases 1, 2 and 3
(5 sheets)

Factors of Safety-Results of Analysis
Shear lLoad vs. Slippage - Nelson Studs

Shear load vs. Slippage = Expansion
Bolts

Shear Load vs. Slippage =~ Richmond
Anchors

Shear Load vs. Deformation = Fillet
wWelds
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FROM DESIGN DATA

i o, '.REF'ERENCE? Fa NELSON CONCRETE

ANCHOR STUDS *

i Bxasic Data for Attachment A . FOR SECURING STEEL

TO CONCRETE.,

mrmrmmee e DESIEN DATA

MMhﬂomumu— -

d“muhww.udbw

hmmmthlb|&m cONCRE‘E ANCHURS

Manr‘Mm-"

nh?‘n'mammw“ mm“n“hl’ﬂlx'cdlﬂ-
P ourves ; it @ecimens, the loads are very Clom to the lueds P,

m:nwmﬁnmn:nu-z mequired for tnsion failure of the bere bar. Thus, the

In Fig. 13 m dashed lines, the load-siip aurves exhibit » "‘".‘L:‘_'""""'""'“"""""“'"

more gadusl change in sope. At loeds in exces. of wrsion loeding (Eq. A).

sbout B0 percent of the ultimete, the sligs are larger Teble 1X includes 830 loads causing » 8ip of 0.17, Theee
an the displacements. Conversely, 8t low losds and st foads were always smalier than the corresponding wit-
the uitimate, the displacerments exceed the slips. mate strangths, the ditference being nerticularly large for
mmdwlunwt-umhdlﬁm“ the studs of larger diametars. On sverage the loads were

mens k& Wustrated in Fig. 14, which is a picture of the equel to 0.87 P, (for simplicity, 0.85 P'y).
mm.mn\mm-ﬂoﬂmtuhm- .

partly through it. Some evidence of surface crushing of

concrete was ususlly found just shead of the connecton

and 8 clear space was noted behind the CONNECION.
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| Appendix 12
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™

of out and shear tests carried out by

John Laing Research and Development, Manor Vay, Borehanm
Vood, Herts.

Pull out, single bolts,
lhl!f. !lg‘;! m::.

!;ypc of test:

Bize of test block: length 2.50m

width .50 m
depth 0.20 =

Compressive strength -
of concrete: 32 N/mn® (4.500 1bf/sg in), unreinforced

REFERENCE ¢ Fﬂl
Basie Data for Attachment “B”

LiIeBiG expansion safet
bolts ’

s * (for infermation enly )
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REFERENCE F

Bosnc Da'la for Attachment B

- 38 -
' Y
Fig. ¢ zhovs 8 2ypicel losf-moveers 'ur piczzel fre=

rasilzs fres the Bhsrietime test casTief ovt wiil ohe
22* anzher afzer it Sal beer pidjectel €2 the dymazic

e . .

Ay “— . W D e s 0 e | A

' rimr |

tesiing progras.

4" ¢ HILTI

ioat (kip)
al -

12 =

.
- .

Tensile lué
- failuce of bond

Tensile lae.nc

- braarage ©f ancher m
Lazerzl losding
; ol rot

EXPN. BOLT

c-/ . = shearing
’-
/ mevement .
o s ' o » {inzshes)
B . [ 2 - . -~
D.4 p.8 3,2

_b
Yie . 9:

Anche: movesent during short~time tast.

The mcesuranents ©f the movanent taker €uring the &)ynanic

test are swwmarizef i tadle 8.

—TEST REPORT NO. 6/82 DATED JAN. 15,'52 a

" BY HILTI AKTIENGESELLSCHAPT. PL-34,4,
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.~ _  REFERENCE: Fes
Basic Data for Attachment B

3
é o 20 -
/
A typfcal losd-ssvesent graph for & 17 @rnsnically
prestressed ancher subjected to @ short=time test
is shewn by fig. 9.
| | "¢ HILTI EXPN. BOLT,
E ! 5 i lcad (Rip) .

0!

fig. !: Ancher sovesnent, shert~tine test

. e - - -

The resdings of scvesent which wire taken during
dynanic loading, have been sunsarized in table L

LAy,

- TEST REPORT.NO. 274/8], omeo _DEC. 22.6!

_____BY _HILTL AKT!ENGESELLSCHAFT FL-3494
_SCHAAN __ o

—
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— - e ———

— — — —



" Basic Data for Aﬂa.ch’f;:ém y

ot LA St S SR Sl il % WS [

% ABBOTA.HANKS

EETABLIBEMED 1088

S 115 INDIANA STREET, P, 0. BOX 7285 ' ‘
SAN FRANCISCO, CAB4107 File No. 12185-S:
{413) 7828830 Report No. 8785

January 30, 1974

HILT] FASTFNING SYSTEMS, INC.

. 360 Fairfield Avenue

Stanmford, Connecticut 06504
SUBJECT: KWIX-BOLT TESTING PROGRAM - LOAD VS. DISPLACEMANT GRAPHS

At your request, we have conducted a comprehensive program of testing of

the seven different diameters of Kkwik-Bolts (1/4" tﬁrough 1 1/4") to determine
their performance characteristics in 2,000, 4,000 ané 6,000 psi concrete. Toe
results obtained from this program are as noted on the attached graphs.

- Anchors, drills and drill bits were furnished by HILTI {rom regular production

runs and are considered to be indicative of that material normally used for
installations of this typ=.

Concrete was supplied by a local batch plant and placed under Abbot A. Hanks
supervision by & general contractor. Non reinforced slabs were used for
testing. The concrete mix for the test slabs used limestone aggregate in
sccordance with ASTM C-33 (3/4" maximum) and Type 1] cenent. e concrete
was placeé in typical construction manner and finished with a bull-float.
Test slabs were designed for 28 day strengths of 2,000, 4,000 and 6,000 psi.
Conpressive strengths were verified from standard 6 x 12 inch cylinders from
each slab prepared in sccordance with ASTM C-31 and tested in accordance with
ASTM C-39. - :

. junsile and shear testing was performed using & hollow-core hydraulic jack

equipped with a calibrated pressure gauge. For tensile testing the testing
equipment was supported by 8 three lcgied reaction tripod which distributed the
loading outside a 24" diameter circle for anchors 3/4" diameter or less and
outsids a 30" diameter circle for 1" and 1 1/4" diameter anchors.

For sheur testing, 811 anchors were at least 30" avay from the reaction point
of the lydraulic testing equipment. The load was applied as close to the

surface as possible to minimize the effects of bending. In addition, several
washers were placed between the shear plate and concrete surface to minimize
friction botween the two surfaces. P
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REFERENCE:'Fes. * . .
Basic Data for Attachment B

It is our opinion that the results of this test program are indicative of
the performance of Kwik-Bolts when used in concrete of strengths as noted in

this report. -

ABBOT A. HANKS
TESTING LABORATORIES

RICHARD L. RASCIXE, O{IEF ENCTRELR

Attachments
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Screw Anchor Co., inc.

M“Ymdhoa-hmmiuww

o~

August 5, 1982 :
REFERENCE: Fe
Basic Data for Attachment C" .
Ginbe & Bi1

9th Floor Structural Depr.
353 7th Avenue
Bev York, New York 10001

Attn: Peter Sharoglu

Re: EC Type Inserts Shear
Test Reports

Dear Mr. @mlm

Per your conversation with Harry lancelot on August 5, 1982, I =
enclosing Shear Test Reports for 3/4" @, 1" § and 14" P EC Type
Inserts.

Please let us know if we can be of further service.
Sincerely,

RICHMOND SCREW ANCHOR CD., INC.

/Q,..-_-{W

Technical Services Engineer

JLC :nb

Enclosure

ec: B. lancelot
J. Panagos

Yy

7214 BURNS STREET, RICHLAND HILLS @ PORT WORTH, TEXAS 76118 @ PHONE 817/284-4981

TWX No. 910 893 4071



POLYTECHNIC INSTITUTE OF BROOKLYN

g < BEARTIMENT
ovJels _DaTE __susmcr. Test Report P S —
MNN_MAL Stor 208 %O
" Richmond Screw Anchor Co., Inc.

x 18" x 8" concrete block by means of a testing plate: 45" long, 3 12°
wide, 1 L/4" thick. The block was clamped on top of the testing machine

with two 4° x 4* x 3/4" bracing angles. The insert was placed at the

center of the 18° x 18* face and installed flush with the surface of the
concrete. The concrete block was reinforced with & .440 wire mat, 6"

= 6" center cpening, located at mid-depth of the block. The strength

of the concrete was 3220 psi, and the slip dial indicator was geroed in at a
load of 2000 1bs. The testing bolt was snugly tightened using & 12" monkey
wrench. The shear load was applied perpendicular to the plane of the struts.

m: Richmond 3/4" diameter £.C.~2 Structural Concrete Insert sheared from 18*
-
*

Pailure occurred in both specimens due to & shear failure of the testing
bolt at the face of the block. The concrete spalled in a 2% radius, seni-
circular patch below the insert, and there was no further cracking of

concrete.
Detail: g TIPRg] ewes T I T
- ' TESTING PLATE . .
Specimen No. 1 Specimen Wo. 2 INSERT
Load, kips slip, in. Load, kips Slip. in.
¥ | 0 2 [}
3 0.016 3 0.020
4 0.027 . 0.038
5 0.042 5 0.050
-6 0.059 € 0.060
Ve 0.077 7 0.070
-8 0.097 » 0.079 o
o 0.117 * 0.088 34 ¢
10 0.138 10 0.09% ",
A1 0.155 11 0.104
12 0.17% 12 0.110
vi) 0.202 13 0.117
V14 0.275 . 14 0.12%
- 15 0.132
. 3 16 0.144
Ultimate load = 11,200 1bs. Ditimate Load = 17,200 1bs. '

|

% .

REFERENCE i FEJ | Louh.l.'imohl'.
BOSl'C Ddfa.for Aﬂacbment 'c" Asst. Professor of Civil Engineering
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POLYTECHNIC INSTITUTE OF BROOKLYN

'l M DEPARTMENT
ov. k-2 \;um  mmer_ Jestheport __ wearveo S _or
vasvoars O31/65 _for 208 wO.

Richmond Screw Anchor Co., Inc.

product: Richmond 1% diametar £.C.-2 Structural Concrete Insert sheared from 18°
. = 18" x 12" concrete block by means of a testing plats: 45" long, 3 1/2*
wide, 1 /4" thick. The block was clamped on top of the tasting machine
:.: with two 4° x 4 x 3/4" bracing angles. The insert was placed at the
center of the 18" x 18" face and installed flush with the surface of the
concrete. The concrete block was reinforced with a .440 wire mat, 6" x
6" center opering, located at maid-depth of the block. The strength of
the concrete was 3220 psi, and the slip dial indicator was serced in at
s load of 2000 1bs. The testing bolt was sougly tightaned using & 12*
sonkey wrench. The shear load was applied perpendicular to the plane
of the struts.
Pailure occurred in both specimens due to & shear failure of the testing
Bolt at the face of the block. The concrete spalled in a 3" radius, senmi-
circular patch below the insert, and there was no further cracking of con~-
crete.
Detail: I X |
TESTING PLATE.L ™
Specimen No. 1 Specimen Wo. 2 INSERT
Load, kips S$lip, in. Load, kips Slip, 4in.
2 (¢} 2 o
& 0.027 4 0.022
[ ©.050 6 0.043
[ 0.070 8 0.063
10 0.082 10 0.081
12 0.097 12 0.100 1
24 0.110 14 0.120 | ¢
16 0.123 Va6 0.140
/8 0.140 8 0.162
«20 0.161 ~ 20 0.192
- 22 0.214 v22 0.265
s24 0.315 - 24 0.400
wab 0.445 J26 0.515
Ditimate Load = 26,800 1bs. Ulitimate Load = 27,200 1bs.
* =

REFERENCE: Fe Signed: g Lot

%

Louis J. Pignataro

-0

Basic Dota for Atachment 'C" " Asst. Professor of Civil Engineering
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POLYTECHNIC INSTITUTE OF BROOKLYN

OEPARTL ENT
—vnmer. Jest Report 0 seerrwo. . $ o

Loz 208 O
Richsond Screw Anchor Co., Inc.

Richmond 1 L/4" diameter E.C. = 4 Structural Concrete Insert shearsd
from 18" x 18" x 12" concrete block by means of a tasting plate: 45*
long, ) 1/2° wide, 1 L/4" thick. The block was clasped on top of the
testing machine with two 4" x 4" x 3/4" bracing angles. The insert

was placed at the center of the 18" x 18" face and installed flush with
the surface of the concrete. The concrete block was reinforced with a
440 wire mat, 6" x 6" center opening, located at mid-depth of the block.
The strength of the concrete was 3220 psi, and the slip dial indicator
was zeroed in at a load of 2000 1bs. The testing bolt was smgly
tightened using a 12" monkey wrench.

Pailure in both specimens wvas caused by a crushing of the testing bolt
on the testing plate. This ~rushing caused the bolt to deform about
3/32%. The concrete spalled in a 4" radius, semicircular patch below
the insert, and there was no further cracking of concretas.

o

e TESTING PLATE

Specimen No. 1 Speciman Wo. 2
Load, kips Blip, in. Load, kips Slip, in.
2 0 2 0
v | 0.028 ] 0.03

[ 0.055 [ C.052 INSERT

-8 0.075 ” ©.076
~10 0.092 A0 0.096
w12 0.107 12 0.115
14 0.120 vid 0..32
ls 0.148 vl 0.168
Va2 0.177 a2 0.204
7 26 0.210 v26é 0.242
30 0.247 . v 30 0.292
w M 0.291 ' v 0.357
e 0.350 SRS 0.513

-

- N -

2
Ulitisate Ioas = 41,600 1bs. Ditimate Load = 38,200 lbe.

R
d .‘ =

; -
: . ;. 3 “ -
» o~ . *
’ .o 2 v » . -.
v .
R -

REFERENCE: Fe ' spw --..'."o’“"é’ P"“’”‘_"',.

. . - Louis J. Pignataro
Basic Dala for Atlachment €' st Professor of Qv Engineering




Wn
f1 = Vertical stress on weld st B due to moment
Palikl = sl) _ Pelhk - x)
- -
I I,
f» = Horizontal siress on weld at B due to moment
_ruum_m

- =
-

1, 2,
fa = Resuliant of stresses on weld ot B

o« VI AR+ U
= 0.928D (for ET0X X electrodes)

ULTIMATE STRENGTH MFTHOD®

thﬂmmhddhuhahunl«nlulhﬂdmuum
lbﬂhlhmﬂdm'dlkgm.lhuilmtﬂltituul-illleudu”
.nhmmumdtrﬂdmw-mlhmwdby!hwﬂ. The point
MMWuMbﬂthaﬂdmmﬂmmmIndruﬂm
Its locstion s upon the eccentricity, geometry of the weld group, and de-
formation of the weld at different angles of the resultant elemental force relative to

the weid sxis.
mwmwdudﬂnum:.nlhuhm
buluohunmndxubn.unymmt-thhﬂwmmmmu‘
that element’s location. (See Fig. 2)
Thuhhucokuuromhdnummhoh.bedlmlhu“
'Wﬂnﬂ“ﬁpd.ﬁnbﬂuﬂ*mﬂﬁkhhnp«“w

ReRall —e*3) == Ru (‘ _éﬁd)‘

R = Shear force in a single elemeat at any given deformation
R.a = Ultimate shear load of & single element

p A = Regression coellicienta

A = Deformation of s weld element

¢ = Base of natursl logarithm = 2718

Refevence. Ty

o 2 Page 4.1 AlIsC |
wonuor| — 8“’9:“‘00‘7
:&: (Bah‘c c\d‘q fov ot A )
- adbm“'d Fov 93 O'-

L8

¥
S, lu o
r~

—-—p
-—
»

'W.Nﬁﬁ*ﬁ. Eccentncally Luaded Weld Connections. Josrnal of the Structural i,

4o

Unlike the kisd deformation relationship for holts, strength snd deformatior
mu“mm-mwoummm“
makes with the axis of the weld element. (See Fig. 2) e

The critical weld element is usuaily (but not always) the weld slement furtherl
from the instantaneous center. The critical deformation can be calculeted as: -

Bes ™ 0.225 (0 4 5)"29, MOhm—dbm:.ml‘,

The deformation of other weld elements can then be calculated as:
A-_'.—A-
L
N“‘h.nﬂlh’d-m*dlﬁ*.d-hw
from the following relations:

Fov 9:0

10490 - e
R = ssvovemi = oo = 1087

A=o4etom u 240

"
A= .;352_-3-’: .loS *

‘- =0.225(0+95 -

R, 10+
0.92+006030
u .’s...uo
A =04l "

R=R -

LOAD, KIP/IN./ % IN.

w

002 004 006 008 010
DEFORMATION (A ). IN.

Fig.3

The total resistance of all the weld elements combine to resist the eccentric uiti-
mhod.udihh:wnnl-mhd&.hummmmhmm
the three equations of statics will be satisfied. General performance curves for values
of # = 0%, 10°, 30* and 90* sre shown in Fig. 3.
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Report
Comanche Peak Steam Electric Station
Evaluation of
LOCA Temperature Effects on Pipe Supports
August 26, 1982 (Revised)

Contents /
Report - Page 1 to 5

Attachment No. 1 = Thermal Analysis (5 sheets)

Attachment No. 2 = raéto:s of Safety

Attachments "A" to "D" ~ Load vs. Displacement Characteristics
of Anchors and Welds

Ref. Fa - Back-up Test Data for Attach. "A" (1 Sheet)

Ref. Fpy to Fpg - Back-up Test Data for Attach.®B" (7 Sheets)
Ref. Fc - Back-up Test Data for Attach. "C" = (4 Sheets)

Ref. Fp - Back-up Data for Attach. *D" = (1 Sheet)

. Vivirito
. . Charoglu



