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Mr. James P. O'Reilly, Director
U. S. Nuclear Regulatory Ccmnission
Region II, Suite 3100
101 Marietta Street, N. W.
Atlanta, Georgia 30303

Subjer:t: Virgil C. Strtmer Nuclear Station

Docket No. 50/395
IEB 79-02

Dear Mr. O'Reilly:

The following information is being subnitted on the basis of additional
questions received fran Mr. Mark Hartzman of NRR. As indicated in our
response to IEB 79-02, Revision 3, dated February,1982, base plate analyses
have been perfonned by two separate contractors. The responses to questions
1, 2, and 3 for Teledyne Engineering Services are contained in Attachment I.
Responses to questions 1 and 2 for Gilbert Associates, Inc. are included in
Attachment II.

We are in the process of performing conparitive analyses and obtaining
examples which will address question 3 for Gilbert. We will transmit this
information to you as soon as it becanes available.

If you regaire additional infomation, please advise.

Very truly yours, !

'

_

'

O. W. ixon, Jr.
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. cc: V. C. Sumner w/o atts.
| T. C. Nichols, Jr. w/o atts.

G. H. Fischer w/o atts.*

C. W. Dixon, Jr.,

1 II. N. Cyrus
j H. T. Babb

D. A. Natsnan
M. B. Whitaker, Jr.,

'
W. A. Williams, Jr.
O. S. Bradham
R. B. Clary
M. N. Browne
A. R. Koon
II. Radin
Site OA
C. L. Ligon (NSRC)
G. J. Braddick'

J. K. Skolds'

J. B. Knotts, Jr.
; B. A. Bursey

M. Ilartzman,

'

W. F. Kane
B. Ang

i I&E (Washington)
: Doctanent Management Branch
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AfrAC HENT I

Request for Additional Information on IEB 79-02
Teledyne Response

The Toledyne gogram for base plate flexibility anchor bolt analysis is based
on the generic program contained in report TR-3501-2 which was geviously
reviewed and accepted by the NRC. To facilitate analysis for the Sunmer
Project, a curve was developed which conservatively incorporates the results
of the generic gogram (see attached figure). Theanplificationfactor,g,is
multiplial by the no-ptyiny or rigid plate bolt load as a conservative
estimate of the actual bolt load. The attached 4 examples are intended to
provide answers to your questions.

i

!

1
I

|

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



, - .. . .. ~
, . ,

. . . .. .: 7 1,
1

. , . .. a .
.

, ,

# ; , . .t .
,

- - >... .
,

* .

' ' ~

P p:1 Fr7(NE ENG2NEERING SERVK3ES
'

., c,
.. n ,, .. . , . ., . .

.., , ,

._ f.

( 7 ppa.u. &csr M 7" sY GB . ohit &.t. t2 - I.

&a C"A CHKD. DYMFqi DATE &|3|EZ h
~

1. _ _ y
|

W:n Car:1 tr.a Cle:tric T, Gn CO: p:ny M0 JECT 110. PAGE*iO. (p,0. 0?SB258-0003 4813 -

V.C. Sumer Unit-1 7 2/ 2
4

*

V
i.

_ _ _
- ;

.

h{W$?4.* b. O',f*? D*b/& Ykh ?$Y !Y**
&

.
>

r *
. t '. '

f /Yida. kCf||*'

, v 3 .
. o

"
e

. ,/ ..N,R /> cw/Ap 7 h ;* 4=P- 2- o/0, |
'

,
s= 'e u y ,

f//./h ///?/?$/$/CA WG%| $/C,WSff
/' ' ' y*

p
-- n_ m

_. . _. . 4. _. y . .. '- EAPGP pas / 4 ,G7770.
' - .sy g,

,,

~s a

Ah;rG: /?wnift & Mag /2.fac7259
|1

w,,,r
~

[ [ b*e es.* *

4
i.

,

Ft' +. M7Q ,
-
g= -

i

$
,

-.

beef '

e.el.
-

- - . . . Y. . / (***
..

m . ,
,

,&|Y$A. 5 $fs |h
, a '

*
.,

A!.A!) WA.k'd* '

.= :
-

. g - ar msa .s.w w a s ;o..-

.% . ,res sec.wsc odq' n. tnr esQxe7 4 niSHfd. ;.
'

w re:
; .

,

V ,9.c . 71./ts crrss,' ..
.

.

' '
' '

.$ *

.,O |. . .

.* ' ' . ' *[ * . ?

^

. - #
,,

4
.g. W

- |
~ (,Q $4/ '

1,, b'
'.*), ;. ..*'

*

' ' , . . . **
:-.s- ''4 ,e- ,

, ',# ,* * ;-,~..L..*.,t. a,'* 6
*.

'-p .' e ;.
,

' , . . . . ,, .
'

., .

YO $ $C$ hf *g~~0 f$ $ 6 h**m.- W *' '
I..

- :n . .-
- ss=:.e,e spusy v .- .

.p. r
.

.

.- : .t.. . . . . . ,.

,

' ' '/ ,,;^; $f. i ~'hh, .O he sh. .L,f b'. . * *;

. - . i. g,' :.. .; . . , , .n. ,- * = s' - *: e : * 'y,' .
. .

f.'.,3..e , . .?,' ~ -
< ,: : < - n ;g . ,; . .,, 3- . a. .p -

*

J.e
g|I" -* . .1 =4.

'c .
*

.

..y. ty ., g .t.3.s y, a-

. . . . m ,. ~ . -. -:, ,;:ag y. .

.,+
. . . q. . . - J. p . '.',9,,.,

.

* -

,p -

A' , , . - . . . , , - * )<' e ., * * .3. . . , ,
j

-
'-g,

, '4
. . ' i'' . e ,D * . ..% , , . fr ... , s .. **. . . [ '7,* *(, . ,

' * * *, ,
, .3 . .f,,., ,p

.

1' 'e - *- .g~
.

,

..% - < . ,
,.

. ,,

.

.
. s. . . .

' s'

.

. - .
. (. , /5 ,,

* *. _,. . . . . . . ..,.,..s.,',.. . e. . .... .
. .

. . ~. .
.

..

, . ,4 -.,4
.

. ' ' , -q,'; ;"[I
~,'';*,''t'.' *

' ' ' , ;]w.* .,r' ,
, . . ; ". .V ! , y' , ,;*,1

e

,..:.,' .%, q,
*'* , , ,

- i: . :;.,' - T '' ' ;' t';|| n. ~. .y t . ' ' .'.
''

,, ! ' - ,W ~1 1...4, } v*
. . *.

{ hh Of Yh / ,.% v^ -***

. ~ . , _ . . ,.g.w, j4?. *
*

y . - . ,. . ..e. ... .

;|e -/||? ' f'f h/f/&f . ;,.+ :. v.,.ns. fS$$*|| .$ /.,|
, a. ,. .. . c*.;. %' *..> &

*< :,

m. . 'M ..:. 7 ~
u.a... ... . v a_.

p Q' .;|rjf,t,", ' O ,C f f j h p?C f ft:|$ A ) [ f f . h f f $ +. . q 7h_ 3)
.

... .

| ' &&ggf
['OIh.k.Th;.{s' k$,kb!bbk?5_N$h$$kA$YN55Wh$g.Q:j,' -

$.,.,

._ , _

.

. . . . .

I



m
. .

.

.n.

o, .

VM WNE BGNN E'ATS i'
.

rwiou. 2,wwe
BY *AOc- D%.TC |s-*/ o, " NC KL e wt.A 7?c W & %-
cuo. er /n/WoATE O/3#z.

{.s ,.

South Carolina Elect.ric & Gas Co peny rROJECT :i0. PAGE .liO. hP.O. Q250153-0333 cgn - ' g
v.c. s m rc.u-t

| t..3y
w
d/'E='',T-1.t4'.;' d.'.A2' d. - Era.q'"~ 2ag c.;I'%.Ses ,te.usp / BMC/L/ CcWOw'l;
n,"<

. ,

w. .c|f trW, m a m iuq . 3,

H' ..
.

,/ . .x , - E. .wir7m cxtcut 9rias -7mns 'U-
,

.h '% ~ b' i sWMJ' 8e if%%Af.y =9'*10'|'|.7% ' $(DA/S); A
~ -' _

I- 6 : <r ce.usxmicg 6axcr purcs en Ar~

L., .,. ! i weepro ro .ee; ree urier=e rae ;I
b; e

so:7 c.vnwan7ppu camciry'y :
'

))
,

e
t : cwce we .< mum ,ene;2.c se

- ,N
f { ;3rs. cP-z- cw BECoenEG PICO- &

; , 1.s ; | wicirw.sy .uais uwee e-.wcornwq f; :'i i j ; c.ucy nue es=7, w ,es am a
'E & ^

j. C.C3c. S / C W . f w & ~17/E /GRO P/Of22/8W7IO& *}I\ <
,

wirwxr 4w.wer Par.es -ras. 1i

c | 7Wp .n?'PP S 6647S A/p?'6@ ;L) -/| ,f cisdr.cnsL}' SE Oc/GiZ 4.CWDEO
i i '

. .

mon 7 7a=s 57.- S - pio, ra 7 s a m es e - fwpen "z ..
_ _f

' c
. \ m.

W S* i y' + /ir/+ m2 = / 4 Fr.d y
m .c o n p f

.

3 u ,a- r
,

1 * //.rtc e n m 7 w J - eavocpmpre*
7nuou 6 /r 0 y}.1 M. /Sepf*

.
, . . . .

s.. . .
.

: m
.

. ... . .-

,4.c. . :. , : .3 - , . .:
. ..

. ) - . .m : w.

.v 3 . . , . . . .... . :. ay R.n75 S2. CSS. .| ' Sx,
..

a . $. S c e 7 7 o u ' " i o m k ". 5- .,

w/

. ,. . n. . . .o. . .. e .

. .., . . . .n . > . .. :
- ,.x. .~, - - . .. ro

qig)wQd..g ;.. #rse gVa| 2 s x qy q . '' .,a..s, . ;;t,;;; s S: c . . :A. f;-
. f: . . ..

._ . , ,
. .. . .,f '

, ..
'c

.- +.w :.yy;.c
..

q.:.
.. . . . . w .- . ..e e ;.:s s. . n s .:

.
. ... .. . .

.. . s -
. . Sx;i.5:. a . . :. :g.

.. .
3. , .y . 9, . .. . . .sa ; ' . 4. ,e.n.. . . .. . . . . c ;;, 3.g;. , .

, .
,/'v

. ,
. . 79,. , .

.w. uy ;
gm. . . ::y.1

..
. . v. .

. ,-; s,.
.

-s ; g. ;
-

.: . . ,
.

' . ,. c. . . . . v .; . ~ .c. . , . . s , . . . . .
..

. . . ,..
., .

. . . m.
:. ..,

- "d N k . . , ..|| , . . . ph &. *| [ f . QQ: ' ,r77g ~ ,rffg
' '

- .

.
'

,

4pV, GGa:/af.n(E . ,. ..,:.M,[
'

. . .. . , . ....

h-|p .
g , Q g ,,;L prr p,2y Q S;py( .U g b y. f ' ,

2
r; ; ,1 y z -| ^.c c-|c | [. .. ,.

x . . x
: ||} $ ,,5. ;.-^ % Q

. .,
. .,.c.x

( f&.. .,{ ,(p<:-y. ... %c,
.

. .. .

|

,. 4.qj. . . . m . . ,s
.

.e. ,.. . .s.a.o.v .. . , ,, . .. ... .. ....;.. . ..Y'

9~ .,gc.ff./,, . R. ,
.

? ''..; i' . 'W;. c . , .m m . m . s:. = . .. $. % Q k: .#1 5 ? Ni W N 0 Y n.v,: w;o . s w* *O . dY'h+&p_. Q4.g,> $ | m$ b}. &
.. f
a.a . .w .~ne . , n. . ,... .

5'$,, . /g,,. . e . .

.

,

, ..;,a . . s. m, . a. . n.. . . < wov .e>.. .a.#3
. e ... ..e . y wm - .

_ ... __.__...,e-"'""*''
...y. ,y :_. - m.u. . e . m . -..._.

: .+
.~ '' '

.
... -. - - ~ ~ ~ ~ ' " ' ~'



. .

e

"#TA mYNE ENGJNEER!NG SERVICES h
'

.)
M--

/ Shw 7 w2? C''( %, 772:. BY v.S Of,TE <1 /< 6 ?
Q3' accoui77c & DIKD. BY &lE/JVME 6/3//Z y

~

t a
e A

1R nn Cr.ralir.c Clectric t, Gas Company PP0 JECT ti3. P;tE tiO* a

P.O. 025B25B-0CD3 4g13 1
V.C. Sum.er Unit-1 3

- 9:.

-- _

M / n n s 6 - B C:j" F_a/?7~C as/ B/4Xa'W/. B E ,1 / D / W Cy $,.-

/ '
di.(//15 AC fi/JQ h

M_. a -

h,
'

N. 9 & . m G' d'pa /$f,Ct 'cfi f xirY?3Ca ?.''.jf/ rr
,

'x .a x n, ,

,:, ,,Y -

, h $/'.A;:,$ 0 $ ~ iO C l- f / D h f C* h'

f
~-:. , .

/G .70 AJGGunig Ort.2' |-| 'h
'

'/ / pQ / *

J;O +'- 8 2 $ A c 7' M y, .k.
. . ,

~
.

i

%.$ | jf @f 2:'3:26 7s*o es.1/9$2 471pR }
#

D O i &~' ] .4% f E/GNf' 8 t.7T: Arf uf*u WM |
f1 l i

M/r/R if/C4 4 0s./ Ney X f hQ ( .PWeWZrt /WA /

s~a952 zw af- .247;p. f''-

--(
'

.,

# '''Y
a t (Am&mun7)

-

f,^,, , L

s%C yM 3
'

'

1
"''* %Y ;G /: G Bn/ /ers,exep'p//-

'

h-

ht LpW 5a. .

.. - 3,3

Sx = Sz. a- Sfcpo1/ mcouws of B. M. TEncr/L?ra sp:.ns_
.

. g.

d'OdG6/4M7'?y's .6C7"~/MP 7~d~ ' -~~ f.
,

'is v % .r v k, "
j.. t _.

.. . ,

f. j. ., f 5 x % -x C j fC'- ' *

i .

_

f. GX S3 ~

Q'

,
. .~

,
t;,

u ' y& O,75 Fy' e memyr m. ...- L...TmML
'

'y' -

j,|,<.
- '

,

't :.d;
'

-

.
..

.! . .?. .. ,c' -

' ' M.1* , -**a..?.*,
. t [*.
,i..,s e , ? ., g:. . .!.

,

'r. 4.
-

, e;
. . , 1'

' , ,.. 'y.
.

i. .i...... -

r.
'

-

, ,

5 ||/,| |h / /*|$ f,.Wf/?'/8 j"5 ff$ h |?? /pp .W - ./.. .
:,.

,

., .. .. . . .

..|* #/yrC$ 0-Q/& , /'|ff CAo di/dA D N/ 'W.. . . ,,f . ,: .. - .- s' r.s. . -) , , s .- t*
.,s : / . Yh|I//YY . . . . . - .- . . . .

.||* | Y| $?|A b / .b.Ofk5$ f* f
;: W ,e .siaig arma r' m sn ax m seu er as.'". .

...

<- 4 ~'aA *' * * *

.. . It . . . ~ . - . . . . . . .i. - . . - - , -{8'*t. -9
* .' * 7. , .

.

p- . .., p; f.'
.

; .,.
, o,.. . .

. , ..,
,

'G'A '. -~. , '' Y d : 'GN. m.d: .~2 i * t ! i,0. s ' ' . . '
, , . . . . . .

%. . .,, .,i . . h ''$, .~;..4. :. , .
~''' ' ' '~-

. ,

.

. *

I



_ ___

TF WI
i.

i

TP'C^*? WMW[ b1 7578 __DATE b. 3.92 i
'

Y

dnt cus.871oAM .atyp, sr g;gy onzg $|4,fgg_O ,
=

'

PP,0 JECT T10. l PAGE 110. 1|Nth Carolina Electric 5 Gas Coc.psny ,

Igg/P.O. 0258258-0303 4E13 c

CD / ;Y.C. .Straner Unit-1
s

,

. cuocr meecrw,; Para, marc.e ne n.we encera,rgs; <-'

| 7E DiD M 7^T/w E~ lt,/'Skq:2 7.u1 ssp /Afn S*'ry wsBK Scoff, ;,A

Amr4ifics,3/ons facypc, f .:r -Sic
. f .\ \

~f ~ |\
~ SMb~Cc//>/ /s/ 7~6G A?pCfDis/EC ' ;N.** ~ ~

; , ,

fGP- 7- p/4m tr.'cici p.5 5 77tr i
-

; .. .

'-<
, ,

k(>|.
o e n cr oc rse m is m; y oe.'-

y .

.

;we a v.p e w cse .w sive-

. , .
.

)W n7prcasp wm eennen*\',*
L-- L/Kf. M BMSFA'HYs' ~I

1 ,

g i .
,

.

i

O ;'
.

,

I". c. Fiup ;9r xnipuriceftcw facyn,7,9 ;:.
O

.

m, ,,., y. ;
,

., .

O!.f
.

...

. % %

"R .- .*. ? .c &r'

lE*/40/s)
*gas.-

.

,y.
.

au .

|
|

| 1fA%ums CA'eX Aub/FC LSD BEAP/d4 -|
c a, lo ho P Na.Qg,y x

- * e-
i;-

,, '

,

~| ACTiVft f * seepw.i, mocaas. asa>'

i.

| pu ffff?ps/f S rc fro d R. ,
*

' '

.
. 3_

.

*h Yf * * ' ''.~' . *1
-- ...,r. ., . kh{f* - /){/ - ' '*1*

, . - . .

1 76 & Gi1F Fy'' 1.C~Amt.E kwf,..azmL-

.
. ..

0 9t 'S75: T R t 5 or 5 A'ps<> j's .C<<'PittP ANDM5 S 3A'd%LE'

- :B%CPMf6 #jfM A/M Nrd't'/HMS !$55 i
1

-

.

g ,e 9 . . enimm



- . ._ .
-

. .

. .

.

- - .. . ,.
. .

' . - ; - ., , c ,,
... .. . . ,, . . , -

....,,.3,... .n.
,

.

, . , - ,. ., ....
. r...,

. , . .. .
. ,

,- .
< .

.

- . . , . . -. . ,

. m. . .
. , . .. .

.
,.

. . :. . > .. ,, . ,e . .
..t i

.
, . , . .. - e.

-

: .. .
,

. . , , . - .
. . .

., . ,

1 ' >

. .. . .
c .. , ..

., ..

. *mpMfEtionFactor.$
'

.
.

. -
' '

s ,

. . . , . .
6

Comr. .# cn with Re';u M s .s
. .' g

#

f r. om the..G. eneric Pro rm .
,

'

u
.v g q. ,. -...s.~ -

..

'2s .>,
. . , . .

. .. .. . .
.. , ,,

~ . . . . .

'.%
..

.
. .

. .it .. ,

- -
.

,,
. . .q. .-

. .

;;. . .: .. . . . ., ...
.

..
.

I' i , ' %

* * **. je
_ ,

s , - |w.~ .

io m /4 PL
~ ''

'

' '

f

As3 3 pt- - -

5-- ,
., ,

a . M. . p.,. *
.

.

O* 8/4 FL
'

--

,
,

., .
.1 mi

''

4 c
-

Dm(5-G ) . .

o
-

(l>w-4Q,..-g '- ;

.
. ,

.
~- .

.

| f. y
-:> - -

,

s .

:
,

.

- . .

( a;. - a
--

,

j .5.-
,

. .
, . . _ _ .
' o. - .

\ ~
.., * Oa .

u .o.e . .

.g
.

AT * i .* s .
-! .Q ;' > .

. . ps .

:; 5~-: q - .
.

.sy :' .c A ::: .Ae w .p + . p % ,

,, ,p. :w. , ..
. r, &

- a_ x n, -

-

. .

-

. , . . . . o . .---
y, .

n. . o:. . . . ... .
., . . . . .

. .. ~. . .. . ... . . . .
* ' , ... '

iW Q;qk:.n. v.o
u'.: . v ;" 9 x.., . y. ' . . .

.

.C A's:
,

d h,Mk ..': h .h*i .

. ' . - x. : . o :;; ' :~ ,.*

. ,

4::hN,$[r$ 'h-
y . . . . .~ , . ~ >,. ; ~ ..

.

. . ' .N.k l- - U.. t !.4
'

,

.n kxw. < - - - .. - , :., ;- --.
~

. . .
.

$., ,, .1.6$. . .'''$. '. 0 . . d'i.. . ON,.W.D.r, CI4.)..:.;-d. ;M.. . .A..b OIBw.d..,. .p., bE. -5.h . ' 9. $. 5.-[ . .-

.v. u .. . ..3...d-a :. .,.
. w .. v..-3 - y. ' .. . .

.

;y..
.. . , ....

s
-

,*4 %. ' . . .. , . . - ..,. ..
6*. .i..*<* . , .t.e( = .. ., . s

- . y.p, .f,e.aa. ..:.. . ..y . .. e ..s. ...s m : .w.

4$h.?5Y$.5,,y$s,,e.$,y...,N. .b:x :.0NO. ,*:b,,5$v .Y.u%.r.. W. Lii$..,. 5. .af>4. . S'!<'$.5. .$.s'&. ..o.b:.Y. :$,.a
:: .

.

;..s! g v.;. ..|~...>., .,c,..s.?NWN W||Shib.i L
.t,,*v

V , ~.
-

.

~. - < ': ,. . s..s , v. 'n ; y,s 4 . 9..
&;m. Phc,.,N **eKQ - . N Nsr . '.,%- .e ,g'.,*;,''>.'.,'.'4 . ** M. .;,f[, 'n ; [. :
p

. i 'g.... . . {. r. ? . .m .* 1.c:k.::. ' .'P.. ,;'f,|y.'t h.u,,:$*,J. .*. '*|['N ..;
' .. + < s,.,s .s ~

v.sr.
-

'p. l;.',;*.[m :
.., -a .s

YJ #4'W'lle "s,I.Us .' t -.''
~'. . * . . . '[ "~ 1 p. s ..'''4 ##

7 '.,:.cg, s." .g. ,;t}, .. a c,+/,.7)/,:f.
%f hQ.- [ .. v; A . '-< < - t .,

,; y .. M t., , .s . . : * ?.*: e : > .. ;; ; r
,

.Q.,.y
-- -x.f 't . ~ .. . .h.- .' ,,1 ,h M!PLIFICATION FMW3..., . q.. . . '.h . .g.O.,'.a:,[ .h b ,; .e '. w.w.. WJ %f . ..-| %6 % y ;g Y .,D . ... f .". Td.' p;s ,t .

s. . , . s., . M; '. . .. M....
.. , a

te ir '! 8i
_ .

+ .FI; .M ' O

*I.k' k' ;i. U.Yik.;g.'/. . ; j;'
T'.'.' .', ' . 's. c is?. 3;' . ^. .....a.

. ,, .a. ; :. ; . e.;''.#..,....1 -
..

4 ,:J . !. .n',.' . "

dN.", I h[fh A ;;,. ;-m.p,k. ,

f. l.M.f.
e: . .-:,b,h '- h i. :f6'

< . .
. - , . .; . . . .. .

' ' hM ,kk$ . k!

- , d.;k. Nk(+ h 't,'!).'.N, T :k'4' . IhY .'i',.'.%- ' $ kbi 47 * ' d * * ' I d'/, ,I3:. . ,. '. .,, . , ,, . / #''d>'. '',, *.. . . M[<I".i *[*! v..} : .. l.( .'
I 6.e j,3

. . s.; . s . <;:, - ,2.bw

$ & '.%A ,k,4. .w.O ,1f.& f.$gd't|1h'P'p,%.t .
1}&.. .

*

. s.' . . ; { . .. .' .
<:.e s. . . . , .' . ' , : ,*-!. ''u ' :1

-

..y. . V .* , .
U.R . Y,z. ' .- .. e * ,3 * y: rp' . . .u.,;'-i . :..;..-.- *.*> ~;j . :''em ' . '*

ur.'.db. L;i;; iM | Wu. '|i~c' ? . ,?.i;i'Ya&',~ >%(;i.'.~%.: .' 'S' ...:
-

, ~ | i., .. ' c ~ ' .' ;&* '
- - *%- c ,

* * *> s ? '- ' N" '

.L'.T'.'.|4:!,'%:n.:
* * * *

, & ...':4.p:;.. ~ 7 ,. ch': 3,!:,:- n u -
~ , :*.te .

:_ u. : . 9 .e.n . ::: .
' "

1' r*? * . 't .' ' , '
' ' - .

.F.- %Mb:. M .. d.MW
.'* '

Ma%iMkMne'u.M.MM3:JW@. ':
. .

. . .-

_ _ . .



.

1

AI'rACENENT II

Request for Additional Information cn IEB 79-02
Gilbert Response

Ouestion: Iten1

The flexibility analyses shown in your subnittal of July 5,1979 are

applicable to plates subjected to a central tensile loal or a bending mment.

Show the extention of these analyses to plates subjectal to the following load
,

conbination:

a. Tensile load and bending.
b. Biaxial bending.
c. Tensile load and biaxial bending.

Response*

Figures 1, 2, 3, and 4 which were included with the original resInnse dated
July 5, 1979, showal the formulation for flexible plate analysis for tension

loads and bending mments separately. When a flexible plate analyses is
required, a couputer program which accepts a tension load arri a bending mment
in the same run is utilized. We program first generates the anchor forces

due the applial tension load including prying forces if they exist. These

forces are then internally subtracted fran the anchor residual preload. Wis

reducal preload is then used by the conputer in calculating anchor forces, due
to the applied bending nrrnent, including any additional prying force. %e

output lists all forces and the sun of these forces.

We methods of analysis usal for Items a, b, and c of the NRC question are as
follows:

a. %nsion and Bending:

We anchor tension force is the sum of the forces due to the applied

tension loal and the applial bending mment.

._. _ , ._ _ _ _ . . . _ . . . _



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

. .
,

Page 2 of 4

+FT=FT+FPT+F3 pg
1

where:

T = tension force induced into an anchor.
.

F = anchor force due to applied tension load.
T

FPT " Prying force due to F *T

or F = anchor force due to applied bending moment.F,=Fgx gyg

F =F or F = prying force due to FM .pg pg pg
:

b. Biaxial Bending:'

The anchor tension force is determined by summing the bending moments,'

if the plate / attachment is symmetrical, and a single run made. If un-

symmetrical (plate / attachment), two separate runs are made and the results

j summed with:

My + PMy~ +
A Mx + PMr

; c. Tension plus Biaxial Bending:

The anchor tension force is determined by running the program with the

tension load combined with the most critical bending moment. The program

is then run again with the other moment in the other direction. The

! results are summed directly with:
!

T=FT+FPT + F +F +F +F'
p

,

:
1
4

,o

i

1

P

r

i

I
... . - .-. .- - _ - . - . - . .-- - - - . - ._-._ . - - .-
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Question: Item 2

Provide a numerical example for each of the following flexible plate and. bolt con-
fir.urations which was used to determine allowable axial loads and bending coments.

square plate /four bolts, eight boltsa.

b. rectangular plate /six bolts

Provide the load-displacement curves for the anchored bolts on which the allowable
bolt loads were based.

Response

The design approach used was not to determine " allowable axial loads and bending

moments". For every plate and bolt configuration the actual loads and bending

moments were used to determine an anchor tension force, assuming a rigid plate.

This force was then doubled to conservatively account for potential prying action

of a flexible plate. The factor of safety for the anchor was then calculated using

the following equation.
1

FP
C T+*

T V
O O

where:

ctor of safety assuming flex ule plateFP =
C

P = calculated anchor tension assuming a rigid plate analysis
T

T = allowable anchor tension = T where T = ulti ate anchor tension capacity
g U U

V = calculated anchor shear

V = allowable anchor shear = V where V = ultimate anchor shear capacity
g

T
if FP sign is acceptaMe.

C

if FP 1. Redesign or run flexible plate program
C

From the flexible plate computer analysis an anchor tension force is calculated and

the factor of safety is checkea as shown:

1F =

Pa
T +

0 0
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where:

F = factor of safety using prying analysisp

T = actual anchor tension force including any prying forces

F,d 1.0 Design is acceptablep

F ,3- 1.0 Redesign is requiredp

Note: The program accepts only anchors on a single row, therefore, anchors on the

centerline are ignored in calculating anchor forc,, for bending moments and

'

tension loads.

.

Numerical examples of base plate and anchor configurations are shown in attached

Figures 1, 2, and 3.

It should be noted that for these examples, shear forces have been omitted. In

actual design case the inclusion of the Shear Force in the interaction formula for

Factor of Safety would require a larger anchor size to be used. Using the larger

anchor size results in the majority of cases showing no prying in the flexible

plate computer analysis output.

The load displacement curves for the Hilti " Kwik Bolts" used on V. C. Summer Unit #1

are shown in Figures 4 thru 15. Curves for Tension vs. Displacement and Shear vs.

Displacement are shown for each Kwik Bolt size used. These curves were developed

by the HILTI Company.

.

L
_ __
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