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101 Cahtornia Street. Suite 1000, San F ranctsco. CA 941115894 415 3#56G0

July 31, 1984 OM Nj
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 Utilities 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,

I / Mk
N. H. Williams
Project Manager

Attachments

cc: Mr. D. Wade (TVEC) w/ attachments 4

|Mr. S. Treby (USNRC) w/ attachments
*

Mr. G. Grace (TVEC) w/ attachments
Mr. D. Pigott (Orrick, Herrington & Sutcliffe) w/o

* Mr. S. Burwell (USNRC) w/ attachments i
-
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Company: Texas Uti1ities o Teicon d Conterence Report

' Job NS 84056Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 4 Date: 6/15/84

subject: Electrical Review T'm*- 1:30 p.m.

Place: GaH OfficesConduit Sizing

Participants P. N. Lalaji G&H'

T. R. Martin Cygna

Required
item Comments Action By

Paul informed me that conduit sizing was performed in accordance
with the Gibbs & Hill Design Guide. The specific section
relating to conduit sizing was in the Electrical Design Guide
E-Q, section XI, drawing number E-Q-202.

Cygna will review this guide for technical adequacy.

:

q Q gjg j,3 pag.
3 isigned. or

N. wi gams / D. Wade, G, Grace, R. Hess, T. Martin, S. Treby, J. Ellis,o,.inoui on-

:. .u::, mm m:;
, , , , ,
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Companr Texas Utilities a Teiecon di Conference Report

JbN- 84056Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 4 Date:

6/15/84

suoject: Electrical Review 1:30 p.m.T'**~

"'***Documentation Request G8H Offices

Participants 'D. O G Msu G&H

T. R. Martin G&H

|
|

Required
item Comments Action By

! Requested documentation related to the removal of radiation
! monitor (Re-4509) interlocks from the control circuit of the

surge tank relief valve (RV-4508).

!

i

,

I

|

p L4 g g) gk)signed '
/ms " * " 1 1

Distnbution 'N. William DjWade,G. Grace,R.Hess,T. Martin,S.Treby,J.Ellis,
_ s,, .. _ ..,.. _ ....

- . , , . . , - - - . - . - . - - - .-- ,- . , - - - - _ _ . - . . - - - _ , , ~ _ _ . - . . , _ , - , --- - _----,--
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Company: Texas Utilities o Telecon a Conference Report

N 84056Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 4 D8'' |7/5/84

Subject: Time-Chit Suport 1:30 p.m.
'''Document Request Comanche Peak

"'"'''''"'' '
Steve Ellis (x611) DCTG

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-S-0910, Sheet one 7/5/84
IN-CSM-15a.

signe "*8' '
/ms 1 1

Distnbution- N. Wil m D. Wade, G. Grace, R. Hess, J. Russ, S. Treby, J. Ellis, S. Burwell,
, , , , , ..,-,,,m
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Project: Job No

84056
Comanche Peak Steam Electric Station o ,,,.
Independent Assessment Program - Phase 4 6 f pg / g4

Subject: Time-
10:00 a.m.Conduit Supports - Inspection Reports*

p,,e,.
CP9F9

Participants. of
D c_ Vaults TilSi

noemnnd 9tovent (v ??6) Cygna_

na

Required
item Comments Action By

Please supply Cygna with a copy of the Inspection Reports for
Conduit Line numbers:

C13G03528
C12G05124
C13013677

|

<

:

!
i \

8 /gg 1 1

Distribution' I

N. William Wade, G. Grace, R. Hess, J. Russ S. Treby, J. Ellis, S. Burwell, |
* " ' ' Pr@ha F()la l
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compny: Texas Utilitles T'' econ q conference Report )
Project: Comanche Peak Steam Electric Station Job No.

D*''-Independent Assessment Program - Phase 4 6/25/84

Subsect- Time. 1:50 p.m.Conduit Support (#910 Sheet CST-3)
*'

CPSES

" ' " ' * * ' " ' ' '
Tom Keiss (x 487) TUGC0

Desmond Stevens (x 226) Cygna

Required

item Comments Action By

1. 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

|
2

/&fdNk) ""' '" ' ' " "
/ms 1 1 i

N. Willfs[D. Wade, G. Grace, R. Hess, J. Russ, S. Treby, J. Ellis, S. Burwell,D'stnbution

J, , , , , , , <,,.
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cornany: Texas Utilities o T*' econ gt conference neport

Protect. Job No.
84056Comanche Peak Steam Electric Station

D*''Independent Assessment Program - Phase 4 6/25/84
Subject: Time 10:30 a.m.Conduit Supports - Calculations

Place < p

" ' " ' ' ' ' ' " ' ' '
Tom Keiss (x 487) TUGC0

Desmond Stevens (x 226) Cygna

Required
item Comments Action By

,

Please supply Cygna with all cales 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

:

l

i

Signed Page of

N. Willig,[. Wade G. Grace, R. Hess, J. Russ, S. Treby, J. Ellis, S. Burwell,D's'abuten

_

... -a m e_ __ _ ._ __ ___ . __
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Company: Texas Utilities a T*iecon ex Conference Report

Project: Job No.
84056

Comanche Peak Steam Electric Station
cate:Independent Assessment Program - Phase 4 6/25/84

Subject: Time: 10:00 a.m.Conduit Supports - Drawings, CMCs, DCAs
Place: pg g

" ' " ' ' ' ' ' " ' ' '
Diane Bleeker (DCC) DCC

Desmond Stevens (x 226) Cygna

'
Required

item Comments Action By

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. O, 1, 2, 3, 4
,

4. DCA # 6588, Rev. O, 1, 2

J
,

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

Distnbution N. Willi

, _ -

-,'.'.'C.
_ _ , - - - - . - . . _ - , - - - - - - - - - - ..___. _-- --.- -.. _ . . . . _ - - , _ - _ . . - - - - - . . - - - - - . - - . . , . - - - - - - - - - - - - - -

1020 0's F'VJCbb
.
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"*""* Texas Utilities o Telecon 9t conference neport

Project- Job No
84056

Comanche Peak Steam Electric Station
cate.Independent Assessment Program - Phase 4 6/26/84

Subject: Time. 9:00 a.m.Conduit Supports - CMCs
Place.

' " ' * ' " " ' ' ' '
Diane Bleeker DCC

Desmond Stevens (x 226) Cygna

item Comments Ac o By

Please supply Cygna with:
,

1. All 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).

|

|
,

1

|
!

h k /ss 1 I
D's"'buwa N. Will s,/). Wade, G. Grace, R. Hess, J. Russ, S. Treby, J. Ellis, S. Burwell,
, , , , , , , rsvgcut riic

- - - . - . . - ,
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5 conference Reportcompany: Texas Utilities o Teiecon %

Job No. 84056* Comanche Peak Steam Electric Station
Independent Assessment Program - Phase cate: 6/26/84

subject: Conduit Supports - Design Calculations Time: 2:00 pm

Place: CPSES

Participants: Tom Keiss (x 487) of TUGC0

Desmond Stevens (x 226) Cygna

Aequired
item Comments Action By

Please furnish Cygna with a copy of: P.M.
6/26/84

Calculation SCS-175C, Sheet 1/2, Rev.1

4

i

.. _ ,. . ... . - ,
, , _ , ,,_ n . -.. . _ ..

. - . .n . m g y. . . . -. . . - m .
!

.. .,,, bu,, n

r41
1020 Gia



_ _ _ _

Communications
4La Repodi :

|WilllllNlllNillNilNlNl

Company Texas Utilities 0 Telecon q Conference Report

Project Job No.
84056Comanche Peak Steam Electric Station

oste.Independent Assessment Program - Phase 4 6/26/84

Subsect Time- 8 00 a.m.Conduit Supports - Calculations
Place.

p

'" ' " ' * * * " ' '
Desmond Stevens (x 226) Cygna

To.r. Keiss (x 487) TUGC0

Aequired
item Comments Act.on By

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

,

4

1

'

S'9ned Page ofgg jg
Distr'but'on N. Wil msgD. Wade,G. Grace,R.Hess,J.Russ,S.Treby,J.Ellis,S.Burwell, <

, , , , , , , ,. - ,,..
_ . _ _ _ _ , , _ _ _ _ _ _ _ _ _ _ . . , _ , _ - _ _ . _ _ . . _ _ _ _ . ~ _ _ . _ _ _ . , _ _ , . _ _ _ _ _ . _ . _ _ _ _ . . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ . . _ _ _ . . ~ , _ _ . , . - .



_ . ,

)

Communications
4L Reporti i
mammmmmama

Company: Texas Utilities a Telecon a conference Report

Project Job No.
84056Comanche Peak Steam Electric Station

D*''Independent Assessment Program - Phase 4 6/27/84
' " ' ' '

Conduit - Fire Protection 9:30 a.m.
Place.

'" ' " ' * * ' " ' ' T. Keiss (x 487) TUGC0

D. Stevens (x 226) Cygna

Required
item Comments Action By

Please identify which, if any, of the following conduit lines
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'

44)Nb /ms 1 1
signe "* * '

Distnbution N. Will ,$). Wade, G. Grace, R. Hess, J. Russ, S. Treby, J. Ellis, S. Burwell,
. . . ., , , , , , ,

_ _ _ . . _ _ . _ _ _ . _ _ . . _ . _ _ _ _ . _ _ _ _ _ _ , _ . , . _ , - - . _ . _ _ . . . _ _ . - . . . _ . - . , _ _ . . - - - _ -
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a Teiecon 5 conference ReportCompany: Texas Uti1ities

JbN. 84056"''''';
Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 4 cate 6/27/84

Time CPSESsubiect: Conduit Supports - Design Dwgs & CMCs, DCAs
Place 11:10 a.m.

Participants. Diane Bleeker of DCC

Desmond Stevens (x 226) Cygna

Required

Item Comments Action By'

1. Please supply Cygna with a copy of Drawing 910 Sheet CA-11 P.M.
Rev. 9 6/27/84

2. Please supply a listing of all DCAs and CMCs against Drawing 910
,

Sheet CA-11a, including all previous revisions.

'!
,

J

;

i

,

i

I

h /ms Pao * 1 o' 1s,gned

n. wisii , naae, u. urace, n. ness, v. nuss, 3. ireDy, d. t. i ils, d. uurwell,o,,in nui,,n
Orn4 art la

vosoota
, , - - - - , - - - . . - - - - - - - - - , - - , - - - - - - - - - - , - - . - --. ---. - -.~.-- -- ..--.--------.,..- .

.
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company: Texas Utilities o Ta'* con g conference Report

protect, Job No
84056Comanche Peak Steam Electric Station

D* ''Independent Assessment Program - Phase 4 6/27/84

Subsect- Time
11:00 a.m.Conduit Supports - Design Calculations

'''**
CPSES

"' * *' " "'' '
Tom Keiss (x 487) TUGC0

Desmond Stevens (x 226) Cygna

Reovireo
item Comments Action By

_

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

,

|

i

rege orsigned g p

N. Willi (ds.h. Wade, G. Grace, R. Hess, J. Russ, S. Treby, J. Ellis, S. Durwell,D'*'"but'oa
-

. .. rroge n rise
. . _ . . . _ . . _ _ . - .- . -.. ..__-__ - ..-__ --. - .-
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compnr Texas Utilities o Ta'' con 91 conference Report

Protect. Job No
84056Comanche Peak Steam Electric Station

D'''Independent Assessment Program - Phase 4 6/27/84

Sub .Ct: Timet 3:00 p.m.Conduit Supports - Design Calculations
***

CPSES (Civil Res. Group)
'''*''" "''

Desmond Stevens (x 226) Cygna

Randy Hooton (Project civil Engineer) TUGC0

Tom Keiss TUGC0 -

Required

item Comments Action ny

From 6/18/84 to date, it 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. Keiss's assistance, Cygna was able to determine that the
probable cause for these omissions is incomplete entries in the
master log indexes for the support. Typically, the master log
may list 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 copies.
Cygna's understanding is that the calculation binders in the
civil resident group's work area constitute a complete and final,
design-reviewed set of calculations for conduit supports.

'hh'*"" /ss "1 1

N. Will(gins,[J. Wade, G. Grace, R. Hess, J. Russ, S. Treby, J. Ellis, S. Durwell,04tribution

7. F ,a, ...
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company Texas Utilities a Teiecon & conference nepori

'' " ' N
Comanche Peak Steam Electric Station 84056

Independent Assessment Program - Phase 4 oate
6/27/84

" " * ' ' ' ' '**Conduit Supports - Calculations 5:00 p.m.

" ' ' ' '
CPSES

Participants Djang g]ggggp of ggg

Desmond Stevens (x 226) Cygna

,

neau,reo
item Comments Action Hy

Please supply Cygna with a copy of all revisions of the A.M.
1 following DCAs: 6/2H/84

3962''
4031

!

:
t

I

;

i

i

!

|

f'

i

i

!,

( h d A/ d /ss "*8' l ''" ' ' " "
1

n. witiispj u.pwaUe, u. urafe, H. Hess, J. Russ, 5. Treby, J. Ellis, 3. Hurwell,o,,v,noi,on
o .- u, . ' e N.

f,00 e t .
'
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# *""' Texas Utilit.ies e Teiecon g conference nepon

Protect. Job No
84056Comanche Pea'< Steam Electric Station

U'''Independent Assessment Program - Phase 4 6/21/84
sunrect Time

11:36 a.m.Conduit Supports - Calculations
*

CPSES

"''' " "''
Toa Keiss TUEC

Desmond Stevens (x226) Cygna

neovireo
item commente Act'en av

.

Following a Comunications Report Request to Tom Keiss for all
calculations for conduit supports numbers as follows: (Each
number is preceeded by "910 SH.") CA-la, CA-2a, CA-Sa, CA-15
CSM-6b, CSM-15a, CSM-18c, CSM 18d, CSM-18f, CSM-42, CST-3 and
CST-17, a phone call was received from Q. 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 conduit supports to enable
Cygna personnel to have all the relevant information at their
disposal for review purposes. Cygna expects TUS! to research and
furnish all calculation numbers, since they are the appropriate
party to have familiarity with their archives. Cygna will
appreciate expeditious executinn of this request.

i

00 % _ dNM /ms "'" i i
"'**"

u.wiiiiamfawade,o.orace,R. ness,a.Russ,S.trehy,s.ciiis,S.Burweii,o-etn

i m e'. Project Fi e
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company: Texas Utilities a Teicon E conference Report

Job No- 84056
Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 4 oste: 6/22/84

Time 11:30 a.m.subject: Cable Tray Supports

P'*c'Document Request G8H, N.Y.
_.

'Participants: -Peter Huang G&H

John Russ Cygna

,

Required
item Comments Action By

Cygna requested and received copies of the following
calculations:

xSCS-101C, Set 5, Sheets 21-35

SCS-109C, Set 1, Sheets 133-163

.
,

!

|

|
.. ,

|>m

-

| A/M /ms Page y }signeo of

Distnbution: N. Willi [F Wade, G. Grace, R. Hess, J. Russ, S. Treby, J. Ellis, S. Burwell,

. . _ . . . ._ , , ,

- , , _ - - - . - . _ - . . . _ , ,, _ . . , _ _ , _ _ . _ . , , . . . _ _ _ _ _ _-
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company: Texas Utilities o Telecon & conference Report

Job N - 84056Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 4 Date: 6/22/84

subject: T'm*~Cable Tray Support Reviews

Place:Document Request G&H, N.Y.

Participants: Ed Bezkor G&H'

John Russ Cygna

Required
item Comments Action By

Cygna received the follcwing documents:

SRB-123c, Set 1
SRB-123c, Set 5, Rev. 0
GTN-69135
GTT-10395
GTT-10395

I

signed-
/ms Page 1 }of

cistribution: N. Willia D.pade, G. Grace, R. Hess, J. Russ, S. Treby, J. Ellis, S. Burwell,

! _ ..,_.
. . . - - . -. - . .=.-. . - _ - - . . . - . - - - - . -
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Comp *"r Texas Utilities o Telecon d Conference Report

Job No. 84056Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 4 cate:

6/19/ 84

E m': 11:20 a.m.suNect: Structural Review
"'*C'

, Document Request G&H, N.Y.

'Panicif v:s: Peter Huang G&H

John Russ Cygna

Required
item Comments Action By

Cygna requested the following items from Mr. Huang:

1. All 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.

d)h /ms "'9' 1 1
signed. '

Distnbution: N. Wil . Wade, G. Grace, J. Russ, R. Hess, S. Treby, J. Ellis, S. Burwell,

"o'* ''T'T , . __ _ . . _ _ _ _ _ _ _ _ _ _ _ . . _ . _. ._ ..._.__.
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o Teiecon 5 Conference ReportCompany: Texas Utilities

# N- 84036Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 4 cate: 6/2(;/84

" * '"ne 7:30 a.m.Conduit Support Calculations
Place: CPSES

,

-

Participants- Tom Keiss of TUEC
1

Desmond Stevens Cygna |

Bob Hess Cygna

Required
item Comments Action By

Please supply copies of following calculations for A.M.
conduit supports, as follows: 6/20/t-

Support 910 SH. CSM-18f

1) Calculation 910 SCS-205C Set 1 (SH.1/51-1/81)

Support 910 SH. CA-la

2) Calculation 910 SCS-153C Set 1 (SH. 1/4-1/29)

3) Calculation 910 SCS-102C Set 1 (SH.1/1-1/29)

Support 910 SH. CSM-15a

4) Calculation 910 SCS-201C Set 1 (SH. 1/7-1/10)

Signed. hh /ms Page 1 of 1

Distribution: h. Will mSf U. Wa00, b. brace, d. KuSS, K. Me5S, 3. 60eDy, d. t. l i l S , 5. b u rWe ll ,
D ,.n 4 a r + C41n

1020 01a
"

,
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company: Texas Utilities o Teiecon di conference Report

Job No. 84056Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 4 Date:

6/20/84

subject: Conduit Supports 8:00 a.m.D**:

Place:
CPSES

Participants: 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 "910 INFP" drawings, and the supports on these
lines have been designed for the additional loads in associated
calculation packages.

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

|

|

signe ofM /ms Page y g

!
Distnbution: N. Willi Wade, G. Grace, R. Hess, J. Russ, D. Stevens, S. Treby, J. rllis,,

e., ,, -...,..me- ...m

-- . _ - - . . . . - . - . . . - . . _ . - . . . . . . , . _ ~ . . . - . . . ~ . , . - , -
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Company: Texas Utilities a Teiecon 6 Conference Report

'' Job No- 84056
Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 4 Date: 6/20/84

Time: 10:30 a.m.subject Mechanical Systems Review

Place. CPSESWestinghouse Data - Reactor Coolant Pumps

of WestinghouseParticipants: John Meyer

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-Al (93-AS)" Book No. 5710-100-09. The
requirements are:

Minimum , Normal Maximum

~ T GPM 60 GPMFlow 35 GPM 4

Temperature 60* F 80 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
reach 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 thermal barrier leakage or
maximum CCW system temperature,

n . }

Si9"" /ms Page } of 1

Distribution: N. Willia U Wade, b. Grace, K. Hess, P. Hal ney, d. F oley, I. Martin,

e Tenhu 14e e norun11 Drn4 art Fila
1020 01a

. . . - . . . - . ~ . , _ - - . . . . , . - - , - - - - , . . - .
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'

Company Texas btilities o Telecon el Conference Report

Project: Job No. 84056Comanche Peak Steam Electric Station |

Independent Assessment Program - Phase 4 Date:
6/22/84

subject: **:Structural Review 10:30 a.m.

"''''
Document Request G&H, N.Y.

Participants: ofgg 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 (DJA'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.

.

|

!

i

Signed: Page of

Distribution- N. Willi D Wade, G. Grace, R. Hess, J. Russ, S. Treby, J. Ellis, S. Burwell,

1020 01a ''W"' ' ' ' '

. - - - _ . . , . . - . . . . - , - - . - , , - - . , - - - - - . , - , . , , - ,



.- - . . . _

'I Communications
.. Al Reportt i I

11111111111111||||111|||1|||||

company: Texas Utilities o Telecon IX conference Report

"' 84056
Comanche Peak Steam Electric Station

D8te:Independent Assessment Program - Phase 4 6/25/84
" " ' '

suinect: Structural Review - 8:15 a.m.
" ' ' * * '

Document Request CPSES

Participants: of
TUEC

John Russ Cygna

Desmond Stevens Cygna

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 B-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-El-0601-01-S and
2323-El-0700-01-S, respecti vely.

Cygna also received a copy of drawing FSE-00176, Rev.13.
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' Communicati@ns
ReportAL 6 i

O.

companr Texas Utilities o Telecon m conference neport
-

J N 84056Comanche Peak Steam Electric Station
De''Independent Assessment Program - Phase 4 6/19/84
' - 9:30 a.m.Thermal Loads on Conduit and Cable Tray Supports

"'''' G8H, N.Y.

; Partecipants. '
Peter Huang G8H

John Russ Cygna

Required
item Comments Action By

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

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

Provide calculations or documentations on the acceptability
of excluding thermal effects in the design of cable tray and
conduit supports.

Response

FSAR Section 3.8.4.3.3 states in part, that under factored
load conditions (including Ssz loads), thermal loads are
neglected when they are secondary and self-limiting in
nature. Thermal loads, if pnAnd 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 TSAR, under service load conditions
(including OBE loads), if diermal 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% (1.55). This increas J allowable is more than
adequate to compensate for the stress increase due to thermal
load.

In response to an earlier AsLB question on thermal effects on
pipe supports, a report titled, " Evaluation of LOCA Temperature
Effects on Pipe SupportW'was issued on August 26, 1982. The
findings of this report are applicable to cable tray and conduit
supports due to the similarities in support materials and supeort
configurations. The report concluded that the thermal stresses
ans secondary and self-limiting and that the ir. crease in stress
due to thermal load Ta (Thermal loads generated by the postulated
break) is small. Note that under service load conditions, To is
used in the load 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 secondary stresses and
are self-limiting, and the increase in stresses due to thermal
load To is es11, we properly exclude the thermal effects in the
design of the cable tray and conduit supports.

/
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Report

Comanche Peak Steam Electric Station.

Evaluation of i

LOCA Temperature Effacts on Pipe suppot s

August 26, 1982 (Revised)
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IteCA TEMPERATURE EFFECTS ON FIPE SUPPORTS
.

A pipe 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 relativelyThe magnitude of the stresses in
cold concrete members.the structural frame, and the resultant thermal loads in

,

|

the anchors, is a function of the flexibility of the frame i

between anchors and the flexibility of the anchors; the more |
flexible the frame, the lower the stress and the lower theThis is analagous to a :

resultant loads on the anchors.
piping system subject to a change in temperature; the greaterthe 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 structural member restrained by anchors at each
end; such a configuration would tend to produce, under a LOCA
temperature increase, the highest stresses in the structuralIn such amember, and the greatest loads on the end anchors.
frame configuration (straight members anchored at each end)
the thermal effects on the member and the anchors will be
governed by the following factors:

The cross sectional area of the structural member1.
The length of the structural member2.

The " slip" vs. load characteristics of the anchors3.

The deformation vs. load characteristics of any weldinganchor plate is used to fasten4. at the anchor plate if an
the structural steel member to the anchors embedded inthe concrete supporting structure.

In reviewing the various pipe support details inside(3) representativecontainment, we have analyzed three
(for LOCA temperature effects) which are typicalsupports

upper limit " composites" of various support elements as
follows:

Structural Member - TS 6" x 6" x 3/8"case la 6'0"Length of Structural Member: '

* Anchors: Four (4) 3/4" diameter expansion bolts,.

i Weld: 28" of k" fillet weld
?

Structural Member - TS 6" x 6" x 3/6"Case 2: 6'-0" /.-
Length of Structural Member:1 " diameter Richmond AnchorsAnchorsr Two (2) s

i ( Weld: None

i
1

- -. .s ___---. _ _ __ :-_.
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Structural Member - TS 6" x 6" x 3/8"Case 3: 6'-0"
Length of Structural Member:3/4" diameter Nelson Stads
Anchors: Two (2)
weld 12" of 3/16" fillet weld

|

The preceding three (3) cases constitute an " envelope" ofthe typical.. upper limit case supports considering the sizetypes of anchors
)(3)and length of structural members, three Attechnent !ic. 1, !

and minimum and maximum welds (or no weld) . sheets 1 to 5, show the results of the therne.1 analysis(3)
assuming a 210*F increase in temperature for these three,

cases, by graphic representation.
.

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

For Case 2_ (no weld)
-

Step 1 - A graph is established with " load" in the
"y"

ion.direction and " displacement" in the "x" direct

Step 2 - For the structural member, the zero elongation loadis calculated:or " fully restrained" load PR

P = g x 210*F x E x A
( R *

4

Where: 6
c( = coefficient of thermal expansion = 6.5 x 107 inches / inch

6 psi
E = modulus of elasticity of steel = 29 x 10
A = cross-sectional area of structural member, sq. inches

Step 3_ - For the structural member the zero load or " free
thermal expansion" at each end is calculated:

1*
= 0( x 210*F x

Step 4 - The straight line between points determined in Steps
2 and 3 above represents the relationship betweenthe thermal elongation of the member and the residual
thermal load in the member.

Step 5 - On the same scale, the load vs. slippage curve forthe anchors are plotted (based on test data; see.

, Attachments A through C).* .

Step 6 - The eguations of equilibrium for the structural
i

;

| member and the anchors are: 4

L
Load in the structural member = load in the )

( (1) anchors, and !,
.

,

i

*
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - . _ _ . _ . . _ _ _ _ _ _ _ . _ _ _ _ _ . _ . , _ _ _ _ _ , , , _ _ . _ _ . _ _ , _ . __ _ _c,__
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Page 3,

'
,

, .

(2) Elongation at one end of the structural member =
slippage in the anchors at one end

|Therefore, the point where the two (2) curves
intersect (structural member and anchors, load vs.

represents the magnitude ofdisplacement curves)the resultant load and elongation of the structural
member and the slippage of the enchors. .<

I

Por cases 1 and 3 - (Intermediate weld between member and anchors)
.

Steps 1 to 4 - Same as Case 2 above.

Step 5 - Plot load vs. slippage curve for anchors
,

Step 6 - Plot load vs. deformation curve for welds'
-

,

Step 7 - The equations 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 welds.

f

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

The above solutions (Attachment No. 1) clearly illustrate, in
a graphic manner, the self-limiting nature of thermal expansionFor instance, in each case, the " fully restrained"effects.load in the structural member is 319 kips. This magnitude of
Icad would be the resultant load that would appear in the out-

-

that does notput of a computerized analysis (such as STRUDL)
consider the " relief" mechanism that exists via slippage of

As can be seen by the results of the analysis
: the anchors. (3) cases, the actual maximum load in theof the threestructural member is 39 kips, only 12% of the " fully rentrained"!

This results in a maximum stress in the member of less
i load. A very small ' slip" in the anchor of about .043than 5 ksi.inches reduces the thermal stress from a theoretical fully

restrained stress of about 40 kai to less than 5 kai.,

Another aspect of the self-limiting nature of the temperature'

increase is to consider the maximum " free expansion" of the
end of the structural mer.5er, equal to only .049 inches at

system. This is the upper boundeach end of a symmetricr?
displacement that it can apply to any anchor, regardless of|

| ( the size of the member, or the number and size of anchors.
Since the ultimate slippage of the typical anchors used on

'
'

.

|

['

_
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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 temperature 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 treating a self-limiting thermal
load is if it were a constantly applied mechanical type load..

For instance, if the 319% iully restraini,a thent.a1 load that
would result from a computer analysis were used to design the
end anchorsi 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 requirement. Actually, the residual'

load in the member is only 21k, not 319k, due to the relief
, caused by slight displacement of the anchors. In any event,

since the maximum. free elongation of the member at each
support is only .049" and the ultimate displacement (ati

! failure) of the Richmond is about 0.40", the thermal load
in the structural member could never fall 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

i of weld; the maximum possible elongation of .049" is muchc
t less than the ultimate displacement of any of these anchors

,

or welds.

To attempt to defend a " brute" approach of designing for the
full 319X 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) .

" -- ~-"
-- .

g e-- - n,.:n .. ... . .
..

-

In Attachment No. 2, factors of safety of the ancho'ra 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 i-

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 definition of secondary stress see
ASME NF 3213.8) .
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On the same page of Mr. Walsh'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

-

There are obviously otheror-shear off at the ends." thepossibilities that Mr. Walsh has not considered;

analysis in Attachment 1 shows that the residual strasses
in the' members are low, and the anchors .will not fail. 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: Thermal Analysis of Cases 1, 2 and 3
(5 sheets)

Attachment No. 2: Factors of Safety-Results of Analysis,

Shear Load vs. Slippage - Nelson StudsAttachment A:
Shear Load vs. Slippage - ExpansionAttachment 5:
Bolts
Shear Load vs. Slippage - RichmondAttachment C:
Anchors
Shear Load vs. Deformation - FilletAttachment D:
Welds>
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Summary of pall out and shear tests carried out by'

John Laing Research and Development Nanor Way, Boreham. .

.- .

t Wood, Norts.
-

Report No. C 669.1224', June '1969
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Type of test: Full out single bolts,.

shearn sInniebelts
'

.

~ . ~ . ... .

.' II' . Size of test blocks length 2.50 m
" , , , * width 1.50 m

. depth 0.20 m

Compressive strength
of concrete: 32 N/as2 (4.500 lbf/sq in), unreinforced

. REFERENCE : Fei.

Bosic Data for Attachment "B"e

Liesia expansion safetyme.
boltsu.
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Fig. t shers a typtesi 2oad-eravener.t grsFh 51st.ef fre::.
rescits frar. t.5e shs.~.= time test carried out wit,t. LSe*

.

1/2* ancher after it had beer. subjected ts the d} a=le* *
,, ,

.
w tes.:.a, program.

. ,
...
.. .

,

.

I
[ d HILTI

3m d IkiF) ExPN. BOLT
g,

,

* . .

n..

.
..

*

2D. j ,

l Tensile load'
. .

- fai2sre of head
8- ..

Tensile loading -
.

- breakage of anchor red
; % % .,,,, ,,, .. _ ,,

j. 6=
|'

.

1
'

i i 1.ateral loed.ing' '

i 4 - shearing of red*
. .

,

.

., .

- 2-i . . . . . ,cvement .

. . . . .
. . . . .

,, (inshes).

u. ....
' '

D. . . . . . . . . . . . . .

b 3,'4 c'. s 2'. 2- . * - . .

.

.
, .

. ....
Ms Anchor oovement during sho.-t-time test.

. . . . . .

* .. _ .
.. . _..

The a,sasurements of the movement taken during t.be dynamic
test are sumarised is table 8.. .

'
*
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January 30, 1974,

il1LTI FASTFXING SYSTEMS, INC.
.360 Fairfield Avenue
Stamford, Connecticut 06904-

SU1UECT: KWIK-BOLT TESTING PROGRAM - liAD VS. DISPLACBB7 GRAPHS

At your request, we have conducted a comptabensive program of testing of
the seven different diameters of Kwik-Bolu (1/4" tsrough 1 1/4") to determine
their performance characteristics in 2,000, 4,000 and 6,000 ysi concrete. The
results obtained from this program are as noted on the attac)ed graphs.

,

4

<

Anchors, drills and drill bits were fumished by HILTI from regular production-

runs and are considered to be indicative of that material nomally used for
I installations of this type.

'

Concrete was supplied by a local batch plant and placed under Abbot A. Hanks
f supervision by a general contractor. Non reinforced slabs were used for'

te. sting. The concrete mix for the test slabs used limestone aggregate in'

accordance with ASDI C-33 (3/4" maxinm) and Type II cement. The concrete
was pinced 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.
Compressive strengths were verified from standard 6 x 12 inch cylinders from ,

: each slab prepared in accordance with ASIM C-31 and tested in accordance with
-'

: ASDI C-39. ,

! innsile and shear testing was performed using a hollow-core hydraulle jack- -

! equipped with a calibrated pressure gauge. For. tensile testing the testing
equynent was supported by a three legged reaction tripod which distrlbuted the,

| Icading outside a 24" diameter circle for anchors 3/4" diameter or less and
! outside a 30" diameter circle for 1" and 1 1/4" diameter anchors.
, .

f .: ]; For she.sr testing, all anchors were at least 30" away from the reaction point'

of the hydraulic testing equipment. the load was applied as close to the-

*- surface as possible to minimize the effects of bending. In addition, several
.' ( washar.4 were placed between the shear plate and concrete surface to minimize

fiiction between the two surfaces. $*'
.
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It is our opinion that the results of this test program are indicative or' '~

the performance of Ewik-Bolts teen used in concreta of strengths as noted in; this report. ':p
..g . .-

4 A380T A. HelKS ' , .-
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Gibbs & Eill .

.th Floor structural Dept.

393 7th Avenue
New York, New York 10001

Atta Peter Sharoglu -

Bas EC Type Inserts Shear
Test Reports . |

Dear Mr. h lus
iPer your conversation with Earry Iancelot on August 5,1982, I am

enclosing Shear Teat Reports for 3/4" p,1* p and 14" # EC Type
Inserts.

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

Sincerely,
.

RICHMOND SCREW ANCEC5t CO., INC.

fw:
James 1,. Ca14well
Technical Services Engineer

JLCanb
Enclosure
se: E. Iancelot

*
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Richmond Screw Anchor Co., Inc.
.

Richmond 3/4" diameter R.C.-2 Structural Concrete Insert sheared from It** 45' long, 3 1/2"a IS* a S* senerete block by means of a testing plate:
wide, 1 1/4" thick. The block was clasped on top of the testing machine

-

with two 4" a 4" a 3/4" bracing angles. The insert was placed at the,;-

;
oenter of the'18' s 18' face and installed flush with the surface of the

..
**

The concrete block was reinforced with a .440 wire mat, 6*concrete.
a 6* center opening, located at mid-depth of the block. The strenTth
of the concrete was 3220 psi, and the slip dial indicator was serood in at a*

Se testing bolt was snugly tightened using a 12" monkey
-

load of 2000 lbs.Se shear load was applied perpendicular to the plane of the struts.wrench.

Failure occurre'd in both specimens due to a shear failure of the testing
bolt at the face of the block. The concrete spalled in a 2" radius, semi-
circular patch below the insert, and there was no further cracking of
concrete.

! ,,, y--Details , ,,,- -
-

_ . . _ . .

' resrme pure . . " ~.:~.: _ n*
- -*

..E B _ . __ .

'
sii

til>
Specimen No. 1- Specimen No. 2 .W S E M

Load, kips Slip, in_._ Imad, kips Slip, in.

.3 0 2 0
'

3 0.016 3 0.020
d 0.027 4 0.038 c

*5 0.042 5 0.050*

,6 0.059 6 0.060

v'7 0.077 7 0.070
W

VS 0.097 8 0.079 j
"9 0.117 9 0.008 7

40 0.138 10 0.095 5 * I'

<11 0.155 11 0.104

v12 0.175 12 0.110

*13 0.202 13 0.117

w14 , 0.275 14 0.125*

15 0.132
. . g,_ , , , 16 0.144
**7 ,e .y - Ultimate Zead = 17,200 lbs. . E i', |01timate Imad = 11,200 lbs.

, .f-*
..- . a.

g$. M --' * *''
REFERENCE : Fc %. ..

W p Asst. Professor of Ov0 Engineering -
'
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-

-

.

,
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iRichmond Screw Anchor Co., Inc.

Richsood 1* diameter E.C.-2 Structural Concrete Insert aheared from 18"g a 18' s 12" soncrete block by means of a testing plate: 45* long, 3 1/2"

The block was clasq>ed on top of the testing machine.,
wide, 1 1/4" thick.
with two 4* a 4* a 3/4" bracing angles. m insert was placed at the,

I

senter of the 1S* a 18" face and installed flush with the surface of the*

h concrete block was reinforced with a .440 wire mat, 6* z
-

concrete. The strength of4" center opening, located at mid-depth of the block.
the concrete was 3220 psi, and the slip dial indicator was seroed in at

h testing bolt was s.wgly tightened using a 12"a load of 2000 lbs.h shear load was applied perpendicular to the plane-

monkey wrench.
.

of the struts.

Failure occurred in both specimens due to a shear failure of the testing
h concrete spalled in a 3' radius, semi-bolt at the face of the block.

circular patch below the insert, and there was no further cracking of non-
crete.

| j 1,
I i.|

- - .Details .

TESTINS PL ATE.;~ ~ ~ * -
'

_,

.

. ( *#
.

.

4E8,N ..

.
l

specimen No. 1 specimen uo. 2 sN3Em7
'

Imad, kips slip, in. Imad, kips slip, in.
; ~ 2 0
\ 2 0

j 4 0.027 4 0.022
i

1 6 4.050 #6 0.043

8 0.070 g8 0.063'

10 0.002 40 0.081

|mf12 0.097 12 0.100

I . 14 0.110 14 0.120,

16 0.123 46 0.140
.

/1s 0.140 de 0.162

s20 0.161 / 20 0.192

s 22 0.214 .,22 0.265

/ 24 0.315 24 0.400

J6 0.445 ./A6 0.515

s
01timate Imad = 26,800 lbs. Ultimate Ioad = 27,200 lbs. .

., .. ,
.

:t . . .s .

%). f$y..
..:.- '.

k
~~'

5a*REFERENCE: Fe uow. n.n.=o

Basic Data for Affochment Ci .~ ^'d *da=ded5da"**
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* ".' Richmond Screw Anchor Co., Inc.*

g: Richmond 1 1/4" diameter E.C. - 4 Structural Concrete Insert aboared
free It" a 18" a 12" ooncrete block by means of a testing plata: 45". .-

! Song, 3 1/2" wide, 1 1/4" thick. Se block was claged on top of the

.% testing machine with two 4" a 4* a 3/4" bracing angles. Se insert*

.

was placed at the center cf the 18" x le* face and installed flush with-~'
.

the surface of the concrete. D e concrete block was reinforced with a
.440 wire mat, 6* a 6" center opening, located at mid-depth of the block.

,

Se strength of the concrete was 3220 psi, and the slip dial indicator
was serood in at a load of 2000 lbs. Se testing bolt was arnaoly
tightened using a 12" monkey wrench.

Failure in both specimens was caused by a crushing of the testing bolt
on the testing plate. his crushing caused the bolt to deform about
3/32*. Se concrete spalled in a 4" radius, semicircular patch below
the insert, and there was no further cracking of concrete.

Details .

I I ! ii 1
*

-

: =Y
-. . TES To n/6 PL A TE 5 '5

*

,

.

-
.

specimen uo. 1 specimen No. 2 g''lead, kiss slip, in. Ioad, kips slip, in.

2 02 0 ''

.A 0.028 4 0.030 .

6 0.055 6 0.052 INSKA7* *

we 0.075 8 0.076*

',,10 0.092 JO 0.096 ,,

v12 0.107 12 0.115y ,,

14 0.120 v14 0.132 g*g18 0.148 =/18 0.168*

A2 0.177 v22 0.204
/26 0.210 =/26 ~ 0.243.

*

v30 0.247 / 30 0.292 '. .. . .,. .
* '

''* v 34 0.357
'.4

,,, 34 0.291 . . ,,. .
,

.- g 34 0.513 ;I'., 3./'30 ;. 0.350 *
.'
*

,
.

. A 4: h . .,-. < .
.

Ultimate Ioas = 41,600 lbs. Ultimate toad = 30,200 1be. , .

, ,,,

.= r.
> - > . . . . . .. : .

. -

. . , . ., .
4, . - -
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! te D Unlika the lusd.deforsnetlen relatismehip far behe, steesisth and deforsnatis . 1s

|
f, = Vestical stress on weW at B due le sneenent - y ;,, ,,y, ,,, 4

& . ,, gg ,,,g, g ggg gg ,,,,gg,,g ,a y ti

seekse with the esis of the weld element. (See Fig.2.5 .
.'-*

! l Poldi - sli Pol'M - si The critical weW elenient is usually (but met alwayal the weld sleenent furtheol,'
" "

! y* g, fresa the instantaneous center. 'Ilie critical defernietion een he esiculated se: - .'-
**

i
f = Herimental strees en weW st B due to soonient A = 0.225 (# + 5)-**', winese8leespesasedindessess s' Me(i

'

PeltI/21 Pel*
| f, 21, . The deformation of other weld elesmente con then be calculated se:. |*" *

rA
fe = Resuhant of stresses en weld at B

g, 3,,,
'''== !

= V(f + I P + (/3F
frees the follow. II * * a and A depend en the adue of the meste f and een be ehesised

' 'II'' '*I"*' **

i
. - 0.92tD (for E20XX electrodes) ing relations:

gdg gg,pi

ULTIMATE STRENGTH METHOD * Q kp g, ,,0.92 + 0.06038 ,$'s
le + 8

,

When weld groups are needed in sheer by en esternal load tbt does not set p = 25 e** 8** =$i.
through the center of gravity of ahe group ihe load is eccentric and will tend to cause
o reletive reestion esed treneletion hetween the parte connected by ahe weld. The point A = 0.4 e**'*888 en .40

'

''

about which rotation tends to take place is celled the instantaneous center e(roterien. i
'l

les lacesion is dependent upon ihe eccentricity. geosnetry of ahe weld group, and de. I *y9;

2 en |O S 4'u-
|'

formation of the weW st different engles of the resultant elementet force relative to .47 """|J

; the weld esis.
I The indivaluel resentence force of each unit weld elesment een then be soeumed "se' ||. to set en a line perpendicular to e rey pesoing through the instantaneous center and

~ 30'Y ,15 -

|
thet eiesnent's location. (See Fig.2.) '

''

The ultimene sheer sirength of weld groupe can be obtained froen the load de. g
| * forsmation relatiesiship of a single unit weW element which is espr ,

-

-
es-

' ar-

|, n=n.,ett-e y == S g g. d| g 's,

e
! where m
1 E
) A = Sheer fosce in a single elesneet et any given deformation

L,. n.e = uitimate .inee,iend of e sis.gie eiement .
i

8 -*>> = += ~
1 ..e

f. p.h = Regreenien coeft:ciente ,' ,* * a92 0oE03e

ss .75e'""'
! A = Deforenetion of a weld element '

i.ae-.
i- , = Bee.ets miu,siinge,iihm = 2.2is

n. ,,n. ,
! , -

4 - q r--

-

d fkh1 T 0 - . . '

f.. +s- al - af 0.02 0.04 0 06 aOS ale<' ,4, OEFOfttAATIONi&l,104.

{0L 4-U 41 hC.
j ,

i

i* *8 MOWM4 04 -h (?di fp*'y ' Fig.3 ,

| ; j - --on

,' Ct.1f'c, h e
'

f' -. aci w % m 9 ,o*._**
The total resistance of all the weW elesmente combine to resist the eccentric ulti -Fig.2 U sente leed, and if the correct lucetion of the instantaneous center hee been selected,, ***

! i6e ii ree e,-ii. e r static wiii 6e .iier.ed. cene,ei ,e,formance curve. for veiues
,

i
.St-M"+n .'tt'/.'.-d'"r~'~d'W- in .

of e - 0 . iO .= and 90 are own in rig.s.
<
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. Comanche Peak Steam Electric Station
,,

Evaluation of-
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LOCA Temperature Effects on Pipe Supports

. August 26, 1982 (Revised)
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