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O
1 PROCO20I4G3

2 C.i AIn o .-iILL5a : all r ig ht , we will resune our

3 evidentic.ry hearin3 I believe that ..i r . Cl e.a en so n and Ar.

4 inijnt were testifying, and Dr. iccolloa was asking soue

t 5 questions at tnat po int , please.s

5 It. AcCOLLOA: ..ere you present here .th a n ua had the'

7 .clk tarou.jn of the installation of the eignt plates oy the
<
'

,sa n el fro:4 the Licensae?v

3 'I n u .; I7, ' E s b : Yes.

10 3.5 . .nc COLLO 1 : ciere Joth of you present?

11 T r:r. r. I rN DSS :

2 .M . AcCULLO4: Since your testimony, since we

13 r ev ie i.eu tilat , co uld you tell as any points at whien tha

14 cescription was presented by the Licensee's panel dif fered

15 froa wnst your conception of what tne process of the

1G instc11ation of t ne pl n te s wa s o r t.3 2 the r the r e is any-

17 d i sa j r e caen t on your part in the ur.derstanding of now those

-
elates we re to be installed.iv

%

ls ad. CLE4SNS0W: I do" not recall any difference in

20 understcading as to how tne pl a te s were to be z.oved and

-
21 installeO.

2 D.t . scCOLLOi: Xna t aspects of the plate

23 installation do you consider your expertise covers and tnat

h jo ur ta al y.s e s , i f yo u wi sh , .ve r e involved?-

25 d i' . CLLudNSON: In regards to the handling of heavy;

a L ]VI C n a rt Ji YC 41
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1 lands suich cLviously are all eight glates I feel *ay area c5

4 review is to d ete rrain e tue adequacy of the nandlin)

0 yr oc ed ur es for those eight plates.

4 03. <cCOLL34: Your conclusion, then, uith respect

(. 5 to the safety of installation of tne plates is wha t?

3 43. CL3 CNSO4: It is acceptable.

7 5,. . *cC]LLO!: 4r. Kn ig ht , did you have any area in.

.

( -

this.o

: i... F. 9 I G.i ? : .6 , I adve no inforcation fo r nat area.

10 Cd. c:cCO LL J 4 : .hich one of you woula De involved, I,_

11 aelieve it ..o ul d oe ir . Cl e.1 e n so n , in the process of d rilling

||)2 tnrouga tne salls with the holes?. You studied aust

- 13 collection et cetera.g

14 43. C L'd 'i t'H3 0 :4 : 'I thins we botn nad an interest in

15 drilling of tne holas througn the walls fron different po in t s
e
'

13 of vies,. ./ concern dealt with noise, dust, and :noistur e.

17 a s soc ia ted with tne drilling operation and vioration. r. r .

15 Anignt was interested in drilling the holes froii tne
i

stende int of any electrical connections associated with thel's o

i 2C drilling operations.

21 4 16 . 6 ?IGdf: well, any cossible effects to the,,
. .

22 e q ui p.ien t in s id e .

23 Da. .NcCOLLO4: :4r . Cl eia ea so n , as just a po in t of

-

4 information, when tney use the water cooling to drill throu]h

25 ai tn a Jia.aond cit , unat ki nd of water, now mucn water is

3SJVICli L s 0Z YCi;I
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i ased typically? enat do you expect wnen you do this drilling?

2 4R. CLs4 ENS 0W: I don' t know that I can quantify it,g.

3 in those operations that I have wi tne s sed and I can't

4 specifically say waere, it's a slurry more or less, and the

( o intent behind it is really nothing more than to carry away

3 tua grinding particles or particles of concrete and also to

7 i,eep the cutting faces of the tool cool. And i t's no t a vast

(
6.a o ta t o f -ster.o

s 2.1. .40 00LL) i : Another way of characterizing it, is

10 it line naving a 3arcen hose here turned on f ull force or is
i

11 it j us t dragging ~off the edge of the jarden hose?

[2 A R. CL6sES3ON: I would say it would be closer to

13 ene latter.-

14 Od. n: COLL 34: bo you have the fealing tha t the

Ib collection of sater on the inside of the control roca

b 16 auiloin; with the container that the Licensee has identified

17 will adequately contain that water and it will be appropriate

18 procedures that have been established fo r such that that
r
s

.

19 water will se caught in the container and aosorbed?

20 4R. CLENENSDA: 'le s .

21 OdAIR4aN MILLER: I believe that's all the c;uestions-

22 that tne Locrd has.

23 I believe the Sta f f did ask for cn opportunity for

b4 recirect; is tnat co r,r ec t?

25 iR. <.c G J a R C N : I j ust have one question, Mr.
.

~
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*

p. ,__ . - - _ = - __, _ - - __.- _ ~ - -



.~ . . . - - - - . . . - . . . . . - -. . - -.

t3C4
,- .

O
1 Cr. air...an.

2 Cid.Ian A.4 AILL 4: Va r y we ll .
,-

,
.,

4 4R. . ,c CU.u EN : ~ tr . Kn ig ht , yesterday you ware asked

( 5 about trae situation where the plant origade would be going in

5 :ne cc. 21e spr ead ing roo:a at tne same time that a fire brigane

7 tc.ijnt ce going into the cable spreading roca, would that

(
;;r e se n t a proole.a?'

v

) 4i,. K41Gir: .so , that wo uld not he a proolea. Y.l e

IL geo rle witn tr.e Eoard co uld simply be directed to raove out of,
A

.

11 ne viay anc allo.; the fire brigade to pa ss , for exa.af.e, i

2 brigaae in the doort.ay going into this area anc it sho uld n' t

s 13 Le any proble.a at all.

14 m. AcGuadEN: 2na t's all have we have, ar. Cnairuan,

15 . tu. CiiA I R 4.sN : Any recross siithin the scope of the
.

'

1G redirect? ne excuse you at tnis time. Taank yo u , g entleaen .
'

17 ciex t?

Is iR . GdAY: Ar. Caairman, at this time the Staff
s

15 wo uld call .ir. Charles Tr ainnell to introduce his testimony

20 siaich has oeen previously id enti fied as Sta f f F,xnioit 1 F. ,

21 CLAId4AN 74 ILLER: 15?,

22 an. GRAY: 16.

23 Ch;1R 9As MILL 3d: 4r. Trataaell has already been

' R sworn. So you r e asin under oath, r.r . Tr c;amell .

25 C aIa4AN :4 ILLER: You are Onarles 4 Trammell, III.

. .

6 JVICri a dCZYCKI
e
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1 CHARLES A. THA 4 4E LL, III

. 2 ..a s the r e u,so n ,sr od uc ed as a witness in 'aehalf of the st10, and

3 naving acen first duly sworn on oath v.as examinec and

< testified as follows:
_

i 5 Pdd aITt;ESS: Yes, sir.

G CliAIR-4AN AILLE.1: You testified previously and you

7 are about to testify now from questi6ns from nr. Cray, Staff
,

'
counsel.s

i

le s u iI4sTIh af-AR. G:1AY:
? a

11 1 daio re we g et to Staff Exhibit No. 1 9, 4r . Yraauell,-

{2 *ere you present ye sterday d ur ing. the c ross ex a..;ina tion of

'

11 n r .. Kn ig ht end Clemenson by :4s. bell for the Intavenors in
'

is wnich a :aatter was raised with regard to the operability of

it' safety trains A and- E during the cold shutdown period for
,

ld elate o?-

17 A. Ye s , I was,

le J. Would you ;> lease describe -- could you please describe
,

15 what . natter was raised in the cross e:<anination?

20 a. ms. cell aa s inquiring in her cross exaraination aoout

_
ene operability of train table E during the installation of21

22 plate G anich caused oe to inquire f ur the r as to wh a t .the

23 requirea.ents there is in the license with regard to

| k4 operaoility. And it's true that Trojan has redundant trains
'

2S' and the Staf f is relying on this redundancy during the
,

.

JE0VICu & ROZ YCi;I
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O
1 installation of plate 8 and, in fact, realize on it at other

2 ciraes as well .
F

3 sut in particular, in looking at technical

4 specifications and what is actually required during the

( 5 installation, during the :aod e that we think that the plant

0 sno uld ne in for this instc11ation, there are very iainimal

7 require:aents in ccid sh utd owh . t.nd with respect to the

t
'

a service water component cooling and residual heat removal,

i an- 1 tnink it's .ay opinion as i f Liscensee 's condition

10 sao ul; ac s ussl emented to require that d ur ing the

11 installation of plate 3 tnat both trains o f equipraent needed

g2 for aaintenance ai cold shutdoun be required to be operable

(, 13 fo r that l ira ited pe r iod .

14 Jnder the license as written now, it's tecnnicclly

13 1.o ssible o r i t's per aissible .to reaove a puup froa service

( 15 fo r a standara period of tiae exeapt fo r :aaintenance. And

17 tnis would prevent that frota happening. I don' t think it's

10 tna type of thin.; they would do , anyway, but nevertneless the
(

,

19 license as wr itten no., allous i t .

20 So in sun: nary, ny recoamendation, or I aoulc like to

; 21 supplen.ent my testimony yesterday under the license

22 concitions to state that during the installation of plate 3

23 tnet cota trains of equipaent needed for continued safe

k4 shutdown ce resuired to be operable during installation of'

.

25 plate U.

.

a COVI C.1 & iiOZ YC i'I
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1 c. Is -hat d ur ing tne cold shutdown period for the

2 installatin of th.a plate?

3 uaring the cold shutcoen period fo r the installation of.s.

4 plate 8, yes.

( 5 j. Mr. Tra.aaell, do yeu have in front o f yo u a d oc u'a en t

5 catitled 1;KC Staf f tastimony in charge of Charles a Tr anmell,

7 111 regarding relocation of the railroad purena sed and

(
o r ed uc tion in si ze o f the equipment hatch under the proposed

:.odifications viich has been marked for identification as>

1L staff Lxhibit 15?(
11 A. Yes, I do.

g2 Q. Did you prepare tha t document?

( 13 .'s . Ye s , I did.

14 2 Is also attached t6 that cocument a copy of your

15 professional qualifications?
r
'- 16 .s. Yes.

. 17 2 And cid you pr epa r e tha t?

la t.. Yes.
L ,.

19 ;. Do you have any additions or corrections to make to

2L tnis exnioi t?

; 21 A. . No , I d on' t.

22 2 Is btaff Lxhibit 16 for identificction in cl ud in g your

23 statemeat of qualifications attached thereto true and correc t?

b ||k4 A. Ye s , it is.

25 2 are you aware of any descending opinions or ninority
.

w

2COVI;d & i(OZ YCSI
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O
1 view with regard to what yo u' v e expressed in this testinony?

' r. No.
e

.

3 ..ould you orie fly d esc ribe saat this testiuony Joess.

4 address?

c' 5 A. It addressas the safety impact of the relocation of the

5 railroad s,aur and tne recuction in size of the ec,uipment

7 na tc h in the inline wall .

U 4R. GRAY: 4r . Cuairaan, at this time, 1 offer this

b Staff Uxhibit 16, identified as Staff Cxhibit 15 into

f.
10 evidence as the exhibit fo r the rGC Staff.

11 CHAIR 4Ad .4 ILLER: Is there any objection to the

$2 ad aissaaility of 5ta f f Exhibit 16-?

( 13 . -s h . AXCLRAD: 4o .

14 C h.s IG 4 A.i 4 ILLER: ise ing no objections, the Staff

15 C<nioit 15 is admitted into evidence.

( 16 sh. GhY: Tne Sta f f has no f ur tner questions.

17 cir . Traaaell is available for cross exauination, both on the --

L_
16 ao/iously on the itens we talked aoout, the suggested change

.

is of the license condition, and also on Staff c:hibit 15

20 CHAIR.4 AN 4 ILLER: Very well, Ctate of Oregon care

21 to cross excri.ine?s

22 4h. OS i.sA N'DErl: ne have no qu e st io ns , ir. Cnairman.

23 C ri AIR 4AN 4ILLCR: Thank you. Intevenors?

*
.14 .4 5 . EELL: v. 3 have no questions, 4r. Chairaan.

25 CH4IRiAo? i4 ILLER: Licensee, ..r. Axelrad?+

.s EO7IC d & h0ZYCHI
O
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1 Ah. AXC LRAD : Aay I have a moment, please?

J CHA I:bi AN 4ILLSR: Yes, certainly.

3 4R. AXELRAD: No questions, Mr. Chairaan.

4 CliAId4AN AILLS3: Ta ank yo u . You are excused at
,

( 5 this tiae.

5 CliAI:1AAN 4 ILLER: Cr. .Mc Co ll o.n? I am going to put

7 you at the end of ay cross e::anination list.

(
d Ja . cic CO L LO'4 : I just want to clarify a little bit

s about t i.e saility and design of the railroad sys*ea and the

10 terninology used here, which I as not familiar sith, in terns,

f

11 o f car s coa.ing into that r a il ro ad track from the outside.

ggg2 First, you talked a' out .a beaping post? Would youa

13 descriae a cuaping post and say how that bumping po st works

19 .sa a n tr.a t c a r c o:. e s in?

15 th2 ,12 NESS: 6011, the bumping post is a Steel
r
' 15 fraieworn to casically provide the dimension and shape , which

17 is designed to provide, designed to stop a train when it

18 reacnes usually the end o f a track.
,

s.
'

~

19 JR' . n.c COLLO 4 : Tnat's suf ficient. Aow, descriae a

20 derailer and where i t's located and what its function is.'

21 f3E viITNESS: Yes, sir. A derailer is a picce of
,

22 i.ie t al which is bolted on the track and in case -- in this

23 case locked such that when the train approaches the derailer,

||k4 it l'fts ti.e inside flange of the wheel, which makes a track

25 for tne inside flange of the wheel oaich normally doesn't-

,

.

.>
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1 rest on anything, and c. oves the train and derails the train

,

2 line :toving it to the left or right.
s

3 DR. acCOLLG4: And is there a standard operating

t. Procedure as you understand it by the Licensee that these cre

5 in place except when they are moving a piece of equipraent on

5 the r a il ro ad car in to the area -- I tnink it's described as

7 tae escurity fence.

'

d r!13 ;IT.';33 S : Yes, these are in place. Tnere is

5 stoc edures g overning tneir removcl and they are verified to

1L ae in plcce periodically. Ta 2 inside one, I believe the

11 frequency is once every hour. The outside is less frequent.

||k2 aut unis is a matter of the insta11ation of these are subject

13 to surveillance.

14 03. Mc COL LO:1 : Tae proced ur e , then, fron ny

15 in f o r..is t ion , it would be in pl ace up to the time that they
,

' 15 are ready to uove the car in and then they would re.nov e it?

17 T.IE <!ITNESS: Yes, sir.

12 UR. Mc C OLLO:4: 'Thank yo u ,,

w .- -

19 CHAIR 4AN ?! ILLER: 'l believe that, then, does

20 conclude the examination at this time. Tn s n k yo u , s i r .

21 AR. GRAY: 1.r . Chairuan, next we wo uld have liked to,

22 nave presented car .1:arr ing . tie is still disabled and will

>3 . not ce acle to testify today. I believe that based on our

-

2 /. oiscussions yesterday that the option at this point is to, 1

2S juass, go to the Licensee to start their testimony.

6 00VIC.: & RCZ YC!'I
e
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O
1 Cil\ldAAS ;ILLLR: Yes, I think due to oir . 'ier r i ng 's

2 illness, that we will depart so.aewn a t fron our scheduled

3 wi tnesses c.,li jhtly o ut o f o rd er . We will now proceed to the

4 Licensee testi';, nf on structural adequacy; is tha t correc t

( 5 c.r . ru el r a u?

3 .4 R . AXELaAD: Yes, Mr . Cna i rman , however, in view of

7 t he fact tadt Dr. ;4cCollom still had questions from Mr.
r
'

An ig nt and cir . Cle c.enson and Mr. Traamell aad they testifiedc

3 further this morninj, we :ais3 udged the period of tiue that

10 .so ul d oe required for tnat, aad the witnessas for our

11 structural panel were instructed tore here at ten o' clock

g2 tais :aorning. We are trying to locate them. Tney are

13 soaeplace aetween the notel, PGi:; o f fices . and the co ur t roo.a.s

l< ve .ac.y ue able to gather thea by 9 9: 30.

15 CHwIRit 4 ILLER: he'll send somebody out and start
r
' 15 gathering thAn. In the meantirae. Le t rae ask the State of

17 Oregon. oc uld it be possible since we are moving into

le otructural~adeyuacy, would it be poscible to put your
s .

19 witnessas on without inco nv 6n ienc ing anybody?

20 .11; . ' STRANDER: Could we have a moaent?J

21 CiiAIfv4AN f4 ILLER: Sure.
s

22 sii. OS TAAN00.3: :4r . Cna irman?

23 CHAIRMAN MILLER: Yes.

24 in. OSTRAG!::R: Is it wo uld probably be more
'

25 efficient if we could go af ter the Licensee. he prefer to

d20VIC.; & HJ2YCiil
n
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9
1 near their testimony first

2 .in. Cril14.t AN: All r ig ht , docs anybody have any
s.

3 witnesses? Does anyoody want to make any limited appearance

4 statements?

[ 5 All rig ht , let's recess for about 15 minutes or so.

5 ..e will be in or neer the j udge's chambers back here. Advise

7 as as to the availability o f witnesses.

(
e 4h. AASLRAD: Mr. Chairuan , le t me ma ke sure that we

i oo this for e few minutes now, what the testinony will be and

10 how we will go about that.

11 Cd A I d 4 AtJ :4ILL3R: isll r i:J ht .

(2 4R. .AXC LRAL : '+ e have the panel prepared to testify,.

13 ./i ta r es,sec t to its prefiled testinony, he have not, aecause.

l '. of dr. nerr inu's illness , oeen yet aade f ully aware of wha t

15 tue reaainin3 issues in controversy . tith. respect to shat t na t

15 testiaany may be. What we propose to do is put our witnesses'

17 on at this time and have them testi f y with respect to their

10 pr e f il ed te s t imo ny . And we may have to recall thea
-

.

19 subsequently in order to discuss some additional matters

23 arising frou further discussions with the Staff.

21 CH41R4AN .iILLSR: Sa r e , yo u wo uld n' t be pr ecl ud ed .,

22 You are assisting us oy advancing, slightly , the o rder. And

23 se will termit you to cell for any reasonable purpose

- ||k4 suasequently as well . -

25 3:n. AXLLRAD: Tnank yo u , i4r . Cnairaan.

.

.
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1 OtMIRAA:4 9 ILLER: Is there anythinj you need to

2 inquire of the Staff in pr e pa r a tio n in noving in to the pnasey
\

3 you aight not have in tend ed to go into earlier? Is there any

4 say the Sta f f can oe of any assistance in focusing on issues

( S not yet ayeroached in

5 .s. AXELRAD: We have some preliminary info r.astion

7 in that r ejard and we are trying to develop some additional

i
in fo raation with respec t to aatters that have been mentionede

; to us. ne selieve tnat it may be more orderly to proceed

, IL cita the prefiled testimony and then perhaps tage up any

11 additional :.atters after Mr. Merring iw a recovered.

||(2 In discussions with the court r epo r te r , the other $

13 court re por ter tnat was here this morning, there was some

14 indication that it night 'oe possible to expedite the

15 reparation of the transcript on any particular subjectc
-

' 15 natter if tne Staff would want to have a copy of that

17 transc(iet available fo r . i'r . Herring at hi s ho tel roon. And.

.

16 ,2e rha ps the Sta f f aill want to consider whether , when they
- <

1, cross extuine or any particular portion of our testimony, if

20 there ar e po rtions tha t they want to have expedited fo,r dr .

,
nerring's revisa. That might be one way to make sure Mr.21

-

22 <:e r r ire is awa r e o f wha t is happening in the courtroo:a today.
'

23 CHAIR 4At? AILLER: That might not De the way to

4 insure expedient recovery. However , we vill mage sure that-

25 the witnes.s is f aailicr with what is occurring in that regard.

.
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O
1 .snd ~., e will stand in recess about 15 rainutes and let us know

2 vaat tha results ar c .
e
s

3 (RECESS)

4 0.IAlaAA ! AILLSa: Le t's have the record shou that

" 5 wa are having to uake .an arbitrary assignment of page numbers.

6 and the po rtion of the testimony or proceedings whien started

7 at 5:30 this morning April 2nd, 1930 will commence numbering
<

a ai ta psje no. 4300. We will have the record reflect certain

s are hiatuses in previous transcript numbering , but vie) :;a e

10 ill wait until the transcripts fo r nonday the 31st and

11 Tuesday tne 1st of April are completed and we will t hen ..ia ke

||k2 some record notations as to that Tortion of the pa g in a ti o n .

[ 13 All rignt, now, the Licensee, by mr. Axelrad, has

14 incicated that the o rig in al panel has been recclled fo r so:ne

15 additioncl natters. The panel is now seated consisting of

15 tr . croehl, ir . Anderson, Mr. 6hite and i4r. Cook, wno have
'

I1~ previously oeen sworn and remain under oatn. You .asy proceed,

id dr. Ax el r ad .
~ .

15 Ah. nXSLRAD: Dr . Rhi te , yesterday you explcined to

20 us in detail installation o f tne plate n umbe,r B. It is

.
21 completely lower ed into location, adjacent to the R sall and

22 rested to the top on plate a 557. till you please descrine

23 to us wh a t the next step will be at that time with respect to

'

24 the installation of pla te nuober 8 7

25 OR. *a:iiITE : Tne nex t step will ce to secure the

6CXICh& i10Z YCi;I
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O
1 plate, snica will result in *.i.e installation of five bolts

2 ana appl ying a quar ter inch beca st tha base o f plate 3

3 attaching it to pla te s 7 and 5. Aow, this is adequate to

I. hold the plate in place.

C 5 Af ter those have been -- af ter tne plate has 'Jeen

6 securea, then tha hoisting arrangements can be released a nd

7 then the timber area suppo rts tne cripts for tne wood can be

C
3 removed.

9 lit . AxeLRAD: Can you describe for us the mount of

10 the welding that will be involved, the lengtn of it.

11 0:4. .diIT E : .se aill be putting in 4C inche s o f we16

||$ 2 across tne bottoa plate, 48 in quarter inches of weld, and

13 cnis will supply the resistance witn the safety factor of

14 five for the S E E as will both the bolt sa fety f actors on

15 those are way aeyond 5.
,

' 16 2 Cr. enite, I would lixe to b ring yo u to your attention

17 your ans-er to question 124 in Licensee's Exhibit 27. In the

Ic last paragraph of that answer on page 59, the second line of
'

.-

1) tnat last paragraph indicates that the tack welding will be

20 to plates 5 anc 5. Lo I understand your testiaony to be that

21 that tcck weldi.u will be to plates G and 7?
,

22 JR. VJIITE: Ye s .

23 1R. AXELRAL: So that will be re flected to reads

b4 plates 6 and 7 and not 5 and 5.-

25 Dr. .hite, co uld you read i.nat sentence, please?

..
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O
1 Ca. i.a ITE: In addition, once plate is secured and

2 wi tn a tack weld to pl ate: 5 and 5.
,

3 AR. AXC LRAD: No, 3 and 7

4 QR. WHI?E: Taat's the way it is. It will be

f 5 corrected to read plates 5 and 7.

5 th. AXE La AD: And tne rest of tne sentance will

7 continue as it reads?

( -

JR. 6 CITE: Yes.0

U 4R. AXE L:1AC: Could you repeat for us the safety
'

10 factors that would be involved with respect to a 0.259 SSE
f

11 and aaetner that considers both a north-south and east-usst

||k2 eartaguake?

13 02. v.r!I f 2 : Taare is a safety f actor for botn :nc

14 welds in tne bolta, it is a safety f actor of five or greater,

15 consid er ing both east-west and no r th-south c ar thqua.-;e s .
'

1G Aa. AXELRAD: cr. broehl, since in acco rdance withn

17 Dr. Faite's testinony at the time that the welding that he

13 aas oescrioed is having 5 colts that he has acntioned
,

A.
,

} 15 replaceo , plate number 3 aill be able to wi thstand a 0. 25g

23 aartaqucae, is there any reason to maintain a cold sh utd own

21 any longer for the installation of plate S?,

22 AR. BROE3L: :Jo , there is not.

23 2 In yesterday's testimony, the Sta f f indicated that it
-

,

~

44 celieved enat tne cold sh utdo.in sho uld continue until all of
.

25 the bolts for plate nu.nber 8 are in ctall ed . Co uld yo u tell ^

.
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O
1 us wnat that would entail in terms of ef fort and what period

2 of time it aill require?

3 4R. ERadnL: Tne dif ficulty in installing tne bolts

4 in pla te 3 are principally all along the top line of bolts

i 5 waien are into the control r o o.a . We have committed to have

5 only one of these noles open at a t i.n e . So all of the bolts

7 in that top roa aave to be put in segaentially. 7.n d I would

(
judge that it's probably along that row two shi f ts work toe

9 i. u t those colts in alone.

.
10 Dowa in tne cable spreading room, there is a

11 consi6eraale snount o f grading required to install the plates

||(2 for the colts so that this is a slow process and involving

13 few $1o r k.ae n , so it is going to be so;ie ah a t lengthy. I would

14 e s t i.aa te that the no raal process as we will perforn the wor 4,

15 it would tane i.rocably four to six days te install the bolts
r
' 15 cnd plates.

17 <d. AXSLdAD: Could you tell us how many Dolts are

13 involved?
(
s ,

19 16. ERCEht: Tnere is a total of 44 bolts in tne

20 t,l a te . -

21 4h. esXC l lAL: 50 tnat would be the work r e c,ili r e d fo r
,

22 tne re..aining 39 bolts to ce installed?

23 ,qu. cROSdL: T: at's correct.

4 ~4 H . AX3LHAU: be have no further questions of this"

.

25 ,sa n c 1.

ciOVICn & R L2 Y C I;I
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O
1 C MhIR4:b4 AI LLER : Cross exa aination, State of Oregon?

e 4d. CS T:1A NDSR : Just a minuta, . ir . Cn a i rat an .

(
a ir . Chairman, ae'd like to adopt a recedure, if .se

4 could , consistent with 10 CFR Section 2.733 which provides

C' 5 for exaaination oy expert sitnesses, other expert witnesses.

3 3e fore we do that, I would line to ask one question

7 ano then qualify Dr. Larsen, if that would be an acceptable
.

\

p; jrocecure.
,

: CivsI.s iAN IILLSR: Very vell.

10 .iR. OSTRA J DER: i4 r . Broen1, wo uld you state

11 jr ecisely now niuch extra tiae the plant wo uld hav e to De

|k2 under cold snutco.n because of the NRC's requirement that an

~

13 accitional 39 bolts be tight.

14 .m. SROSHL: I will state it is < to 6 shifts that
%

15 .; 3 wo uld nceu to do tnis on around-the-clock basis. Je are

13 talking precaoly two days.

17 AR. OST3hNOCil: So yo ur testimony is two extra days?

1C A R. dROSHL: Yes.
-. ,.

19 AI:. OSTRANDSR: Tndnk you.

20 DR. LhaSd N: !s Larsen.

_
21 43. OS T: landed : Ar. C:1 airman, with we is Dr. *larold.

22 Larsen, the e.< pert that the State of Oregon has utilized

23 t hr o ug ho ut this proceeding uno is qualified, I believe,

24 dur in g Priase 1 o f this proceed ing. The requirements of

25 3ection 2.733 for. exa.aining by an expert witness are that the

320VICh & DOZY 2KI
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O
1 aoard find that the witness is qualified, that he has read

2 One written testinony, and that he is prepared to condu:t
,
i

3 expeditious questioning. I am not sure how the Board wants

4 to go about making those findings. We ar e pr epa r ed to d o

( 5 wnatever you require. I can certify or state that Dr. Larsen

3 nas read the testinony and is prepared fo r an e < pe d i ti o us

7 questioning.

(
'

d ;R. AXS L'4AO: If it *o uld assist the Board in

v reaching a d ecision, we would have no objection to tne

10 jr o po sal of the State of Oregon

11 C nAIh iAG AILLCa: I a.n g o i ng to inquire, are there

k2 any objections by any of the pa r tie s? The Licensee indicates

13 none. In tavenors , none. Sta f f ?s
,

14 ih . URAY: Wo, 1r . Caaiman.

15 CHAIR 1AN AILLER: In accordance with 10 CFR Section
.

16 2.733 exaaination by experts, the Boara does find that Dr.'

,

17 Larsen professes the necessary qualifications which are

13 cesc r ioed in that section o f our r.eg ulations, and, th3refore,
- .-

19 we exercise our discretion to .perait Dr. Larsen to

20 interrogate the panel in accordance with ooth our regulations

,
il and within tne scope of the direct examination.

22 fou uay proceed.

23 14. L4dSEd: ' e need sorae clarification on tnis itea.

4 on Paje 59. I thing, Dr. White, you are res po nd ing to it'

25 first.

43VICu & R32 YCi;I
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O
1 In par tic ular , it's with rejard to the S-bolt

cceacity..

.

3 J:1. .i;ITE: Ye s .

4 D.1. LAhSEd: Could you descrioe the means by v.hich

'

$ you deterraine the forces within these five? Is it the

3 inertia fo rce of plate 3 7

7 Du. Nr ITE: Yes, the inertia forces in plate S.
,

a fact wo uld be the de.aand on the bolts due to an east-west

i sartaquake.

10 7.1. LM sed: Cast-west and no r th- so ut h?

11 Di. . .i.IITE: .sel l , the resistance recuired for tne

g2 no r th-so uth ear thquake will be cor.ing f r o.a the velds in

13 elates 7 and 5. Tne east est earthquake is going to try to

14 ave the pl ate t.wa y f ror. ' wi th wall.11, whereas the nortn-south
.

15 carthquase will be putting sheer forces on those, and the

- 16 colts, tneasalves, will kaap the plate in proper alignaent,

17 but will not develop any resistance, per ce, due to the

13 nartn-south earthcua,e. Tne resistance fo r the no rth-soutn
s

..

19 earthquake is coaing frou the quar te r-inch weld .

( 20 03. LiitSEd : Tnat wa s pa r t of .ay next question. /s

i
21 to the uolas of resistan::e , is there tension in the bolts and'

i

22 sheer in the bolts and sheer in the welds?

23 Dh. /.d ITE : No.

,. t. 3.: . LA riS ES : Tne plate has been satisfied as f a r a,s

25 nov e:acnt no r...al to the wall and parallel to the wall; is that

I_u,0.' C a & iiOZ 10;;I
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O
1 correct?

.
2 0'i . ni;I rZ : Ti. e resisting doesn't include sheer in

3 taa colts. Tne flexure in the bolts are for east-west

4 eartnquanes. Tne north-south earthquakes are resisted oy the

C 3 colts. They are not r e qui r ed for resistance in the north-soutt:

5 earthquake.

7 Ja. L\!sSEN: Could you explain the resistance in
r

3 those 5 as distriouted over the area of that plate?

> DA. '.4 h I T S : Tney are distributed over the area of

10 t t.a pl a te . Tnere is three in the top row. This .;o uld be up
m

11 in the control ro o.a . Aad tiien there will be two fro:a ae.l ow

$2 the slab at 5 3, do.n in the caole. spread ing r o o'a. So they

13 hre spread out.

14 D3. L\nSS!J: Tnsn I nave just ona last question. Is

IS there any liquid material present during this state, g rout?

' 13 UR. nf1IT3 : No .

17 CH. LARS Eu: That's all I have, Mr. Cha i r..ian ,

10 Ch4Id4AN .4 ILLER: Tn ani; yo u .

la AR. OSTR4WDER: Then you, Mr. Cha i rtaan .

2C Cliw IR 4 AN 4ILLEd: In te rveno r s .

".1 Md. a C L L,: ..e do n' t any questions.''

_.

22 Cri4IR 4M AILLCR: Th an k yo u . Staff.

23 4R. G ah'i : ho uld you describe the weld that you were

i v. Going to use? fou indicated t. 3 inchas. No '..' , is that 23~

25 incnes total, or is that 48 inches for pla t e o to plate 7,

.
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0
1 and 43 from pla te 7 to pla te G7

2 9R. .ulIT S : No , this wo uld be a total of 48 inches
p

3 that will ue cistributed in to three areas. Tnose areas are

4 on ,r.l ate s 7 and 5. lad yo u c an see f r oat the location of the

( o supeorting platas for the wood 4-by-4 timbers, you can see

5 the three zones that thesa welds will be placed in. So it

7 ill not ce concentrated. It will be spread out. But it is

('
c 40 inenes to tal . not 40 for 7 and 48 fo r 6.

s

; 4R. GRAY: Are yo u go ing to nondestr uctively test

10 :nis wald at all to deter.aine tney are good welds?

11 IR. JROSHL: Con sid er ing the very large safety

h2 f a c to r we nave on the welds, we do no t intend to pe r f o ra

C 13 nondestr uc tive testing at this time. It will be

14 no nd e st r uc tiv e testing as a part of the co:npleted weld ,

15 however.

1C in. CTAY: But you wo uldn' t have the safety f actor

17 if yo u d id n' t have a good weld; i sn' t that true?

1S 4R. 6R00hL: Could yo u r epe ct your question?
- ,

19 AH. GuAY: You said you are not going to

20 nondestructively test the welts because of the large saf aty

'
;- 21 factor, out you wo uld not have that safety f actor if you did

22 no t have a good weld there?

23 in. BaoddL: I don' t know that the nondestr uctive

*
4 testing nas anything to do with the safety f actor. Tn a t ha s

i
! 25 to do with the quality of the weld. It will certainly be

,

..

o CUV1C n a RUZYCRI
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1 visually inspected so titat we have a reasonabli high degree

2 of confidence that the weld is coupetent, certainly no visual
-

.

3 cracxs in it.
&

4 Da. .'HITC: Tne allowable stresses used for the

C S evaluation of tne capccity of the weld have been nor.aal

G aorking stress ideas rather than going to some ultimate

7 stren3tn.
r
'

5 .4 d . GaAY: . '.J i l l the plates below plates 7 and 5,

i ill eney have aeen fully oelded to the plates below then?

10 Ja . ..~HIYd : Yes, they will be f ully selded and grout

11 .till oe placed in behind then prior to the r.tovement of plate

hk2 U-

13 4R. CdAY: knd the tensioning on the bolts - I koou

14 too t's tne wrong word to*use - but how are they going to be

15 tightened u,3?
.

15 Ja. GIITO: Those will be snug . I might also '"

17 .aention that the spacers will be plac ed in the plate prior to

lE tne snaggin; of the aclts, so that the plate is firmly
-

..

19 attached to the wall, but there will e a wedged gap. Butc

20 the colts will be snujged rather than any post-tensioning

21 sind of operation.
,

22 An. GRAY: Will the bolts prevent noveaent of the

23 pla te in the east-wast direction?

24 Ja. WhlTE: Yes, that is their .aain resisting

25 .a e c n a n i s..t , tne i.tain purpose.

_4COVICd & ROZ YCdI
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1 by mentioning that, the passing of a single bolt

2 based on the bear' inh plate requirements is in tne
-

,

3 n e i.; nao r ho od of 200 kips. Our pla te weighs 47 kips, so just

s one single bolt in terms of resistance can develop a

( 5 treuendous amount o f capacity. he are looking at .5 Gs as

5 the acceleration of the wall in an east-west direction. So

7 tae actual d eaand o f the to tal pla te is like 24 kips. So a

e
'

S sin:31e bolt gives us 200. So we put 5 of them in just to

> spreaa ne.a out over the resistance of the planc of the pla t e

1C so the east-sest direction.

11 .i d . CinIR4AM: 'iha t is a kip? K I P, isn' t i t?.

2 E. Milt 2 : Yes, G I P, 1, 0 0 0 po und s .

13 clair 4Ai 4 ILLER: Co uld you put it another way,s

14 tnoug? I ata only being f ac etio us , out I did want the

15 acfinition of kip on the record.
.

' 15 03. /|dITS: Yes.

17 AR. GaAY: Is there any way that the vibration of aa

13 ecrtaquake could cause this pla te to bend or move in such
. ,

19 away as to brean those welds?

20 Dh. sIITE: If you were to size the welds on just a

21 sa fety f actor of 1 to 1, se would be 33 inches in order to,.

22 resist that.

23 ;4c w , I mean 1 to 1 based on allo aule stresses.

O~

24 Even i f tha t's all we put in there, you still have the

25 ad d i tio nal code aargin.
.

.
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1 So te are putting in -- I'm sorry. I'm sorry. Let

2 .e vack up a ainute. ''

,,

3 :|ou need aoout 5 inches. Tae 33 inches has a safety

4 f actor defined of 1 in it over the to tal. So we are going

5 tefonc tnat and putting in 40 inches. So we are looking at a

5 sa fety f actor of 7 or S. So in terms of the actual

7 earthqaake doing sone damage to this, t ha t' s inconceivable,
r
"

b 1 uean all of these things have been considered

u C.. GRAY: 0%ay, you said that the -- your analysis

10 ..as cased on using working stresses as opposec to element

11 - capacity?

g2 D .1. ..u1TE: Yes.

'

13 4d. GdAY: If you used the element streng th capacity

14 o r ..ie t nod , wo uld the se s4fety factors be in raind?

15 2.1. v. t!ITZ : Yes.

15 la. GRAY: Tila t's the end of .the Sta f f's questions.~

17 C HAId 4e.N i4I LLER : Thank you. Anything f urther of

.

18 this panel?

19 4!. . AXCLRAD: Just-o$e further question?

20 CilAIh4 Aid 24I LLER: Yes.

_
in. e.AC LRAD: Dr. White, do I gather from your21

22 testitaony that you agree that no nde s tr uc tive testing or

23 .elding is not necessary in order to pr ovid e the confidence

'

4 tnat tae elds will per fo rm their pur pose?

25 OR. E!ITE: Yes.

-

-
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O

1 ilt . AXCLRAC: Thank you.

2 CliAI;t 4A ' :4ILLErt: Dr . Mc Co l l o.3?
F

3 DR. ncCOLLO4: Khy did you choose just five bolts?

4 93. c. HIT S : cie l l , if you believe in nu,9bers froa ?

( 5 calc ulation po in t o f view , one is plenty. Now, in o rd er t.)

C provide some stability on a plate, you ought to have one in

7 ecch corner. Fro.a an angineering point o f view , it's

C
,3 froaably -- that so ulc probably be all you really need. I

9 think for a little add ed security , wa said , "hhat tna heck,

10 le t's et in five.' It doesn' t really take that nuch moreu,

11 t is.a c in order to put in five. It's just wa y be yo nd what a

||k2 .aerson woulc require based on just calculations alone. Cat
.

C 13 jut in f iv e , r..o r a security, bigger security blanket is what

14 it aaounts to.

15 '3. .;COLLO4: a'o a , are thase bolts in there for

15 g ood when you put in five?

17 DR. 'sdITL: They will not have to be taaen out ,

13 relocated or anything else.
.-.

la Da, ricCOLLJ4: 30 the only other thing that will
,

20 have to be done to finish the pla te o f f in terns of f ull

( 21 installation of the colts would then just 5c to tighten these

22 colts?

23 03. c.'H IT d : As f ar as these bolts are concerned.

" 24 You have to put in tne othcrs, but --

25 93. i4c COLL 3 4 : Tai s i s pa r t o f t he pe rasn en t orocess
,

-
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1 of installing the colts; i t's not an interia thing tnat you

2 are going to pe ra i t your self to start ope r atin g Waich wo uld

3 require you to replace then or take thea out or put the.a in

? soae :ombination?

C 5 ss. uRGEnL: I would like to add a little

5 ia fo r.aa tion on that, anat we would intend to do with these

7 five oolts would be to install them in a te:apo rary aanner as

C
a eart of the plate erection process. They will not have the-

5' re fl on ta pe on thea, nor will the three-inen plate on the

IJ 2ecn sicc of tne wall have the one-inen space on that. Lo in

11 taat sense, yes, they will be installed in taase locations

|||2 te:.yo r ar il y to expedite the completion of the securing of the

'

13 ;)l o te . Tne bolts will be then placed using the Te flon tape

14 anu the spacers behind the tnree-inch washers in tne

16 g r:.~.aa en t ..anner.

C' 10 '| hen that work is completed , we will go asck to

17 tnese five bolts, remove tnea, put the tape on the bolts , put

la the spacer , one-inch spacer , the g rout , the washer, and
v .-

19 reinstall the bolts in praphration for doing the g routing .

20 D.I . 7:cCOLL3 4 : All rig nt , then your cow:. eat is this,

i il all of the bolts will ae installed before you pull out tne

22 original five colts to uake tne'i r installation cot.2plete ; is

23 that co r r ec t?

4 1R. cH3EhL: Tna t's co rrect.

25 DR. ;40C 3 LLO 4 : Okay.

.

._
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'O
1 C liA I d 4M. ..ILLCH: I believe that's all at this tiac.

1

2 4R. ORAY: 4r . Cn,i i ru.an , I saea to ha/e nissed ens

3 additional question, if the board will pe r.ui t .ae .

4 CEilliA.s .4ILLSR: All rig ht . *

5 41: . GaAY: You indicated there are going to be

3 spacers ocain; tnis place. I s uppose there are spaces for

7 ti.e grout in order to be po ur ed d own . What material are

3 those spacers?

> 9 11 . 6ROCrIL: Taose will be steel spacers.

10 ilt. GRAi: nave you exauined whether those things

11 might ae crusnac or camaged during an earthquake suen that

||k h tne pla te v.a uld then Oe moving around?

14 Ja. ..!!ITC: In terms of examining those spacers, at

14 ncven't. sut in terms of the loads that the systen is going

15 to see, there is no reason to bother. Co bacK to the inertia

15 luas o f the pl a te s. There is only 23 kips total, and we are

17 goin; to spread that out over five spacers. And if the

13 spacer were to fail on that, it would be so fl i.nsy , it
.

19 wa uld n' t grovide any spacins capability. 30 any spacin] at

20 cl1 in tnere is going to take care of it.

, 21 ~in. GaAY: Tnank you.
'

22 CHAIR 4AN :4 ILLER: Dr. Pax to n?

23 DR. PAXT0 J: 4r. broehl, you mentioned Te flon ta ge .

'

24 nnere is this applied?

25 4.t . EADanL: Tai s i s a thin-film Te flon which will

3CJVICh & ACZYCKI
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O
1 ae wragted on the surface of the nold to provide a po si tiv e

2 son' breaker between tne grout and the cold.

3 Cd4I:leN aILLE:t: Is that i t? 'Th an k you.

4 <t R . AXS L'IAD: 14r . Caa irman , I will ask Jr . And erson

C 5 and Dr . . hi te to stay in their positions and they will be

3 joined. Fo r the next pa n el of !4r. Bimal Sarkar and v.r .

7 Fa tr ics Chang-Lo
e
'

d Cl!AIll4AN :4 ILLER:- ir. Sarka r , yo u are standing now,

:: will yau raise your rijht hand to take the oath, please?

lJ
c
s

11

62
-
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15
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17
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O
1 .sI.d5L SAa!MR

2 was tharea,aor. produccd as a sitness in behalf of the

3 uicensee, and having been first duly sworn on oath was

4 ex cain ed 6ad testified as follows :

5

J Ch;IRMAN AILLSA: Tnank yo u , b 6 seated.

7 The other two witnesses nava already been sworn and
-

o r er..c in under oath , of course. '

L U.. AAULHAD: Gentle.nen, dose each of you have

10 setore jou a w o: u.a e n t entitled 'Testinony Under Structural

11 . .J e s u a: y of ti e nod i f ied Coiaplex" ahich has previously been

||l2 .c.s r ie d as Licensee's Cxhibit No. 237

13 4 .. S \R V.AR: Yes.

14 4A. Cii4N G-L'J : le s .

15 AG. AoCL3AD: vir . Ander son , is the statement of

16 esucational professional qualifications attached to the rear

17 of Licensee cxhibit 23 the sa.ae sta tement that has previously

la been ac:epted in evidence with Licensee 2xhibit 277
-

.

19 8 11. AN DERSol;: Yes.

20 1R. AX3LRAD: Dr. White, is your statement of

21 ec uca tional and professional qualifications attached to

22 micenste proposed Lxhibit 20 tha same that was accepted in

23 svidence as Licensee Lxhioit No. 27?
.

~ 24 JR. ..uIT6: Ye s .

25 . a r; . AXE LRAD: Mr. Garner, is e copy of your

udGViCa & KDZ.70!'.I
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'

1 s ta t e.aea t of educational and professional quali fications

2 ottacned to pr o po sed Exhibit do. 2d?

3 AA. S.\R KA R: Yes.

4 in. AxCL44D: Do you adopt that stataaent as your

C 5 s ta t e.. ten t of qualifications in this proceeding?

6 in. AA2LRAC: Yes.

7 AH. AXC LRI.D : Co uld you s unmarice for us briefly

C
faur eoucational backjround and pro fe ssio nal experience?c

9 .4 h . SAR "A R : :4y nace is Bl.aal Sarkar. I a r.

1C enjineering supervisor. I nave a bachelor of Science Degree,.
.

11 in Civil Ln j in c e r ing f r o r. University of sihar, India, a

||h12 laster of Jciende in Engineering fron University of Calcutta

' 13 in India and a Naster of Science in Engineering f rora the

14 Jniversity of California in terkeley. I was an lecturer in

15 Civil Enjineering at t rie University of Calcutta for three

15 / eats.

17 CuaIMAN 4ILL2R: Calcutta?

It 4H. ShRRAh: Calcutta, where I taught und e rg r ac ua t e
m ,-

15 classes in Structural Mechanics and Structural En3ineering.

20 rir.a I was a design engineer with 3allardie, Thompson t

21 ta t t:ie ws .
,

22 CHAIR 4 AN AILLCit: BALL 4RDI E, Thonpson &

23 .iatthews are a structural engineering firm in Calcutta, India?
'

24 *t h . SAniUsR: Tna t's r ig ht .
i
L

25 Cil7sId 4AN AILLLR: Thank you.

e
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9
l an. S.sa rau: And I was involved in the desijn and

2 analysis of reinforce: concrete and structural steel.
. ~

3 .-l h . AXCLRaD: idaybe you should bring the microphone

4 a little ~oit closar to yo u . *

C 5 .4 h . CHAIh4AN: Yes, I think that would help.

G in. GAnKAR: Then I was an engineering spec ial i st

7 wito the governaeat o f Lioya for four years and attached to
,

tneir .iinistry of Planning and 41nistr y o f Industry, waare Io

E .. o = involved in the review of design as were done by

la consultina engineerin, firms for the design of saae of the

1. ...sj o r industrial projects in the countr y.

|I2 faen I ca;..e to this country and joined John Cluae &

'

13 Associates. .

-

1< C Lsla4AA 4 ILLER: Pardon me. Shen did yo u j oin

15 John dlu.ae & Assoc ia te s?

15 1 !< . SAitKAR: In 1971.

17 C hAIH 4 A!J 4 ILLER: They are located in San Eransisco,

10 are they not?
.

19 An. bAhKAR: Tna t's cor rect.
.

lb C H4 I R 4A N . iI LLER : Consulting engineers?

21 la. , sal:KaR: Yes.

22 CHAIR 4AN MILLER: I uight indicate to counsel and

23 for the record, I think that ny brother-in-law is or was an

'~ &|

24 engineering acaber of that f i r.a o f Jo hn El u ae & Associ?tes.

25 I have no t had any discussion with hin regarding this case or

oLOVICu & JOZiCKI
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O
1 any si.all ar ca se , but I recognize John Bluae & Associatc3.

, 2 sy brother is -- or say brother-in-law is Ja.nes Keith,

3 i'. J I T u. I believe that he is and was at that t i:.ie a

4 1..raber of tna fi tn . So I call it to the attention of the

I b parties and counsel.

C i*c u iaay proc eed .

7 AH. SARRAR: I was involved in the analysis of

3 ouildings w'alch wer e suaject to tne 1971 Los Angeles
.

9 aarrayuane in Los An3eles and the vicinity. And I wo r ked

le taere for aooat two yaars. And I joined Bechtel in 1974.,

s

11 c.nd since that t i.ai , I hcVe been involved in the design anc

gg[2 aaalysis of the auclear po we r pl an ts .
.

13 ay involvenent in Trojan Power Plant has been since,

14 June, 1973.

15 ih. AF.3 Ld AL : Tnank you, nr . Sarkar. nre you a
,

' 15 registered professional en.;ineer?

17 1R. SARKAR: Tna n k yo u . I am a rejistered

15 professional engineer in the State of Cali fornia.
~ ..

19 48. <.XC LRA D : When-I first asked you a question, I

2s n eg l ec t ed to a s a yo u for your basiness address. Could you

21 pr o v id e that for us, please? ,,.

22 AR. SAdKAR: :4y ousiness address is 50 6eale Street,

23 e EA La, Street, San Fransisco, Cali fo rnia .

kl. Ah. AXCLHAD: Can you describe your involve:aent i.

25 l'roj an Control cuilding procecdings?

63J"ICn & RCZYCSI
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9
1 en. SAA:AR: As I said, I have been involved in the

2 frojan Control auilding since June, 1578 both in r e:J a r d to

3 the Phase 1 operation, the seismic evaluation, and also the

4 L.odification of the Control Euilding

'~
5 sR. AXS LR\D: Thank you, :nr . Sarkar.-

5 ir . Onang-Lo, will you please provide for us your

7 f ull n acae , working address and present po si tio n?
-

v 1R. CiANG-LO: Ye s , m y n am e is Patrick Chan)-Lo. My

1 ausiacss address is at SC 3eale Street, San transisco. I a:a

10 caployed bj oechtel Power Co rpo ration as proj ect enjinest
.

11 rest.onsible for civil structural design and analysis of the

k2 Trojan Control auild ing uod i fication.

11 Ad. 4XCLRAD: Do you have befora you a copy of

14 uicense6's testimony in the structural adequacy of the

15 occified couplex, whien has been marked as Licensce's
n

' 15 aroposal Ethioit 28

17 AR. CilANG-LO: Yes, I.do.

IL an. AXCLRAD: Is a copy of your stateacnt of
. -

l L' pro fessional epucational qus11 fications attached to this

20 testimony.

21 46. CdAi4C-LO : Yes.

22 #R. AXSLRAD: Do you adopt that statement as a

23 s t a t e a t:s t of your qualifications in this proceeding?

O('
2 :4 h . C hA'!G-LO : Yes.

25 4R. AXCLdAD: Caulo you summarize briefly for us

.. --
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h
1 your cau:stional cackgrond and pr o f e ss ion al c.perience?

2 in. CaiAi4G-LO: I have a Bachelor of Scian s Jegree
,

: in Civil enginering from tna Virginia Ailitary Institute and

4 a .4 aster of Scieace Degree in Civil Engineerin3, San Jose

C 5 State College. I aa registered civil engineer in Cali fornia .

5 I nave acca enployed by Bechtel Power Corporation for 13

7 years and have oeen involved in the structural design of

r.uclear ;oser pl&n tsa

9 sh. AXSL3AC: Co uld you describe for us your

10 involveuent in the Trojan Control Build ing proceeding?
.

11 it. . Cr;44G-LO : Yes, I nave joined the project as of

|||2 noveaaer of 1979 as a civil structural project engineer. I

13 nave hac supervisory position and I nave reviewed all of the

14 work that has been perforraed up to now.

15 4R. AXELRAD: Taank you.

16 cir. Anderson, are there any corrections or acditions''

17 shica you wish to make at this time in Licensee Exhibit 2G,

15 tue testimony of this proceeding?
.. ..

19 an. aiJ30.4 SON: Ye s , there are a few uinar

23 corrections. On page 14 A, the fifth line down from the top

21 of the pa g e , tne four-bass system should be described as a

22 five-aas: systea as shown in f ig ure 1. So the sentence would

23 read, '* ici g ur e 1 s h o us a simple model of a f i v e-na s s s ys t e r. . "

4 .sn; the rest is the s a;ae ."

25 On 1;a g e SS, there is a typog r aphic al error in the

.
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0
1 n e.: t- t o-t n e-l a s t line on the page. The question cark a f ter

2 the word "tansion' should be deleted. And the capital vaare
.

3 snoulc ac replaced .vith a lo wer case where .

4 Jn pag e a, the title saould 'e changed from CSC too
e

( 5 SER. So it will read 'SER open items."

5 Od.un4Ai .4ILLSR: Tne pag e be fo re that, I think I

7 nave t wo pages Gb. Is that intentional?

d M. AX3LRAD: Tnat is correct. I believe the second

9 jaga 65 should be uarked 55 A.

10 CIIAIa 4 A3 4ILLEA: All right. 'ie will have tne.

,

\

11 seco nd pe]e 55, whien consists of five lines amended to G5.T,

||k: please.

~

12 Al; . ANJCASON: And tne last correction is on page 31?

14 4d. 03TR%d Dea: Co uld you repeat that?

15 AR. .duCdS0W: Tne last correction is on page 35.
f

' 15 The date s ha ..n in the question, may 16tn, 197 3, should ce

17 ciaagea to Aay 25th, 1978.

is tu. AXCLnAL: I would like to ask the other three
~ .

19 ne.aners of the panel if the? adopt those corrections that

20 nave j ust 'aeca identified by 44r. Anderson.

L 21 DR. WIIITC: Yes.

22 .in. Sani;AR: Yes.

23 An. Ca+N5-LO: Yes.

' 24 .4 h . A;;S LkAb: Gentlemen, is this testimaay wita

25 cnese corrections true and correct to tne best of your

-
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O
1 i.na wl ecg e?

2 (nf f ir:a a tiv e r espo nse s)

3 Aa. AXCLRAD: Do you adopt that testimony as

s :estiiaony in in this proceeding?

C 5 ( Af fi r.as tive res ponse s)
~

Ah. AXC* RAD: When this testi aony was pre;.ured , sere

7 there any minority or dissenting opinions expressed?

O (xe s po nd negetively)

v .ui. AAELRAD: Gentlaaen, do each of you have in

,
10 front of you a docu.aent entitled Lic en see responses to

11 McCollcr.'s prehearing con f erenca questions march 11, 1993

||%2 which ha s pr eviously been mar ked -fo r identification as

13 uicensee Exhibit 30?

14 (:;e spo nd in g af firmatively)

lb An. AXELRAO: Are the ans aers to questions 1 tnrough
r
' 15 12, 15, 17, 20 and 21 true and correct to the best a f yo ur

17 knowledge?

13 (.;e s p a nd ing af firuatively)
s. ,.

19 <i a . AXELRAC: Does'each of 'you adopt those answer s

20 as additional testimony of yours in this proceedings?

,
21 (hesponding a f firiaatively)

22 41;. AXELRAD: ar . Cna iriaan , at this time I would ask

23 that they oe received in evidence in this proceeding ,

b4 Licensea's Lxhioit No. 28 and with respect to the docu:aant

25 that has been previously been marked for identification as

.
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1 ulcensee C4hibit do. 30, nsaely the ans.;ers to Dr. P Cc11oc's

2 .iu e st io ns , da previously of fered questions 13, 14, 15, 1S anc

3 19, .. e have now had testimony sponsoring the remaining

4 questions. I would therefore ask that E:chibit No. 30 hinsalf

o ce received into evidence

; C n.s I.14m4 '4 I L L2 R : Is there any objections to the

7 receiet in evidence o f Licensee's exhibits nun'oer 23 and 30?
t-
'

6 4R. 01AY: No oojections.

> ClhIR4AH sILLER: There being no objections, the

10 exhiuits uiceasee's nu.iber 23 and 30 in toto will be ad.a i t te d

11 in to evioence.

2 4d. A.E L3AD : 4r . Cn c ira'an , we d o no t have Ony

12 s ugpi e.nentar y oral testimony at this time. As I indicated

14 earlier ti.is mornin j , sa .;ay have supple.nentary oral

15 testinony by this panel later. If they are still en the

'
1G sitness stand at that time , we a:iay o f fer tha t evidence 1 ster.

17 Or if they are excused teuporarily, we aay recall thea at

10 -soue subsaquent time.
.

19 CoAId4AN 4 ILLER: 9er y well, you will be given leave

20 in that regard.

21 4R. /.XE LR \D: Tne witnesses are now availaole for.

22 cross exaaination.

23 Cha IR s1AN 4 ILLER: he will croceed

~ G
~ with cross

24 ex c.n in s t io n . State of Oregon?

2b 41< . OSfdANDSR: '4a y we have just one F.inute?

63 0VIC t. & R GZ 70i;I
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1 C:iA I a4A a AI LLLR: fes.

2 li; . 03 TRAS.DS d : e.o ul d it be ;;ossible to
I ^ rocess for

3 10 a r 15 .tiaute s?

4 C'.i.il.t 4 Ai4 4ILLSR: Yes.

(~- 5 4h. AXSLRiD: Mr. Cha i r;aan , perhaps the In te rv eno r s

5 could go --

7 CinIn 4 A:J AILL5R: Ye s , b ut the State of Oregon .ould

line to cogitate cnd confer. Co uld yo u te ll rae , Intervenors,
'

)
i

S accu how .a u:4. tiue you anticipate in cross exivaination?

lu i r. . A030LIS: Mr. Chairaan, I don' t oclieve we hrve,
t

11 any cross excaination. Of cores -- oh, .ve have a'aout five

h' a ia u t e.s .

13 ClisIn IAN .4 ILLER: Fine. And the Staff, could you

14 g ive us an estinate?

15 2nis isa't b i n d in .J . Tr. i s i s j us t for scheduling
,

' 15 t> ur pa ses .
,

i

17 4R. GRAY: I would say about a half hour.

1L CilAld4A:; MILLCR: All r i.j h t , what do you need about

.

19 10, 15 rc.in utes. -

s

2L 4 F. . LSTRANDER: A'cout 15 rainutes.

' 21 CtAld4Ah .II LLER: Tage a recess.,.

22 (Recess)

G CHAIN %W :4I LLER: Very well, yo u aay proceed .

-' 4 4R. 03?anNDEA: *ir . Cna i rman , we wo uld like to use

25 t r.e s a.ae procedure we used last t i:a e . And we will have Dr.
.
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1 Larsen concuct our questioning.

2 CL\Ia liu AILL33: 3 ranted leave so that yo u c an .

3 Ah. 0371\JCER: I ai ht po in t out it :aay be refer to3

4 the .aod el tnat is before the Scard. Dr. Larsen , und erstand

5 tnat he is supposed to re f er to the column and the wall

5 nuauers so that it is clear on the record anat is being

,7 descriaed.

(
'

d CIL4Id1AN AILLSR: Yes, ae sure to use description in

> .,o r c s when you are using models or anything so that our

10 record, o ur tr ansc ri pt will re fl ec t it as well as being

il visually available here. I ar. s ur e you will remember to do

k2 that. Yo u aay ,aroceed .

' 13 .3.< . LTidS CA : 4f first concerns have to do with the
11 c ans tr uc t ia a , for instence, in so.ae o f the sta tcaents tha t

15 aave aeen made rejarding t r.a t . If we could , refer to page 12

'
13 of, 1 'oelieve we are calling this, Exhibit 27, uatters other

17 than struc tur al ad equacy o f the co.aplex. It ' s o n pa g e 12.

16 kirst, am I correct in assuming that these are
w ,

1 additional improve.nents thaE are going to be incorporated

20 into the final accification? I know these were discussed in

21 daa transisco at this ueeting, but as they appear on page 12,,

22 are these i te:ns to be inco r po r a t ed in the final modi fication?

23 la. ANDERSON: Yes.

2/ LR. LARSSd : If se could then, turn to page 59 of2

25 that sa:ae cocouent. I uissed the slide show on Monday, so
.

-
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0
1 as yae you are going to be repeating some of the things that

e yJu indicated there with the slides. dut let ae just

3 indicate r..y concern.in the construction sequence.

It see:as tha t at each stage of construction you :aust.,

C 3 indicate sono additional or a substitute structural ite.a to

3 jick a,) anything that may be reduced in stren;th. A.n d I am

7 suite satisfied with everything tha t occurs up to the GS-foot

12 eel, oeccase you have added the in-pr'ine wall and bro ug ht.

; it to a par ticular strengtn.

la 3ut in looking to the statements nade on monday and

11 alsa on pu, e 5 9 I need some clarification as to wnere the

||k2 auostitute stren3th is going to co ae aoove elevation '5 at

13 tne ti.e in .thich soae of the columns are e.tposed. I singlj

14 connot see tne substitute streagth cor.ing in at tnase

Ib different floo r levels. Can soaeone respond in just general
r
' 15 segosace as to how this wo uld be done? I would pa r tic ul arl y

17 lihe to near the substitute itca, its location, and whether

15 or not it chanjes in response of the conflicts at each floor
.

19 level as it is done. '

23 Ja. dr1ITS: I aa assu,aing that you are talnin] about

21 the s uos tit ute for vertical sheer resistance?-

22 DR. LM SEi4: Yes, that is primarily the concern, yes.

3 02. .niITC: Okay, as we were talking earlier , the
'

~
t

' c vertical sheer resistance is the thing that is being remov ed-

25 f r cia t ua str ucture during tne constr uction secuence. And if

_
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1 ou consider the, t o e ..ia ter i al is being rencved in order toj

axgosed colucan linas R 41 and R t.5, for instance, refer to.

3 that as a tjpical situation.

4 OR. LARSEN: Taa t's fin e .

( 5 Dd. WdITE: V.e h av e removed the vertical sheer

i transfer cround tne corner versus R I.l. ;;ou, ubi e it's

7 aeing doae, tne new wall directly below this e'_evation, the

r
' a new .tich all is 45 to 55. Now, the concrete is at 2,000 PSI

rior to re..toving the material at elevation 55 anc 77. So,> e

10 now, unis is nes vertical sneer tr ansf e r capability tha t

11 exists tnet dio not exist prior to the modi fica tion.

||k2 low, the adequate sheer 'transfar capacility that

C 13 existed between elevation 45 and G5 is way beyond what has

14 se;n removec froa elevation 15 to 77.

15 DR. L;RS dN : Could I interrupt for just a seconc? I

-

15 aa concerned, tnough. Have you added so7ething to the inner'

17 storaje der.avior between 55 and 77. I realize you have

is strengtn added below GS. Eat is tnere innerstorage streng tn

1) aet..een 65 and 77, has that'been strengthened at this point

20 or is there a weakness?

21 33. sHITE: Some has been removed , you can' t remove

22 cove .uaterial without wea kening the str ucture .

23 Da. L4h5SN: 2nat is waere my concern lies. Is

~

2 t. there anything going in as a substitute for those levels?

25 D3. nii1TC: No. but that doesn' t mean that tha
,
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2 str ucture cannot resist the S S S. because there was aergin

2 in tnet witn all both dua to horizontal sheer and vertical

3 sheer prior to re.ioving this caterial. So soue of the

4 ma ter ial wa sn' t aoved had excess sheer transfer to start with.

5 CH. LARSSN: I agree with that. Sut I did question

a the sta te.aent tnat us haven't reduced, fron reductions. Ic e

7 you indicating between these floors we have lost a little or

C .

1.o .. M uc h .o

> 2:4. /dIT2: .s e haven ' t reduced the capacity

1s structure below tne resistance required for the .2 5 SSC.
t

11 03. Li4 SUN: Coulc you then go on up to oetween 77

hl2 n r.u 13, is the story going to be 'the same there.

13 1s. i;dIT;: Ye s , there is adequate capacity at the

l '. various stajas of construction to resist the .25 SSE, even

15 triough locally so.aething has been removed. t>.2 t f r o;.: a local

c
"

v int of view in the str ucture itself, the structure has the15 o

17 ca aoility of resisting the S S E.e

Ic 06. LNRSSW: Tha t's what I em getting at. At t i.T.e s
n .

19 I saw the wo rding no reduction had been made and yo u a r e

i20 saf te r.ow there is sufficient strength.

*
21 D3. hSITS: Yes.

22 03. L4hS2N: I tend to ag ree with yo u. It's just

23 the wo ra in; I coulon't agree with all the time.

'- 24 03. WiiITS: Tae wo rd ing does , pe rhaps , need

2t ex lanation.e
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9
1 Oh. LT ASSN: Then could I .3o back to that page I

2 ;ust referred you to, ,a a g e 12. Tnis ass cone, as you caow,

3 at the San rrensisco caeting, and I simply did not have t i.ae

4 to explore in detail. This doesn' t really alter any

C S stateaenta you have uade. There is no f urther reduction due

3 to your edaing tnese improved ,aodifications on 12, in otner

7 ..o r d s , exposin) the columns to weld being to column
/

c ccnnec tio ns , anc you are also going to tie soac wall better

'

s tcjether. iras any of this reduced its existing capabilities

10 to withstand a iSC?

11 DA. .dIT3: Tne areas where the capacity is reduced

2 t e n.eararily wo ulc ce for the cons'truction of coluan line 41 2,

C 13 starting .iitn 41 wall, bear the sequencing of construction

14 that .i 2 tal ked acout earlier which indicated that coluan line

15 41 .) soula no t ce open at tne same tiue that coltan lines R
f*

' 16 41 an: 41 vio uld o e o pen . So the sequencing there is such..

17 tnat aefo re 41 J is opened up, there is adequate capacity

10 added to other areas or it would be opened up oy itself,
. .

15 essentially, 41 g along witE N priac. -

20 DR. LAassN: 41 g is opened up only to elevation 55;

21 is that correct? . -

22 Da. SMITE: Ye s . And going along wall e.1, 41 2 will

23 nat be openec at t he s a.ae tiae as 41 R and 41 ii

O" 24 lit . I.XE LRAD: Ar. Cn a i rtaan . If I nay interrupt for

15 a uinute.

aEGVICri & HCZ YC KI
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O
1 CnAI14AN NILLER: Yes, are you inquiring because t, e

2 are ocyond the scope of the present panel's testimony?

3 .4u. nXE LnAD: Yes.

4 ChAI14 A:4 .4 ILLS.1: I s e e , v e r y well , fine.

C 5 4R. axsLRAD: My feeling is if there are any :aatters

G that the state wants to explcre with respect to the

7 construction sequence or the way the f acility is going to be

d 1.a pr ov ed , we would like to have those natters clarified on

9 tae record, and we will be perfectly willing to have this

10 ;srticular panel to define matters of that kind

11 OdAlH4AN AILLER: It has occurred to us in the|

!

hk2 in te r e st s , in t,he public interest, we have pe rrait ted cross

13 exe:ainction en matters that are not before us on cross

14 ex a.n in a tio n , ni s a s yo u kn o w , counsel. It should probably oe

15 liaited, nad you told is, it would probably be granted. For

C 16 .that reason we dic not interrupt. We are, however, into an

17 area where there is present, presently before us prepared

1G written direct testiraony on the matters of the structural
.-

'19 cdequacy.

2G Row . we want a coaplete record. As we say, we are

21 nat criticizing you. On the other hand, now, if we are going
,

22 to get into ;aatters other than that, which were ia tne first

23 passe of the second phase, so to speak, in fairness to the

4 wi tnesse s and s.r . Ax elrad , we should hav e soae deliniationi #

25 and we snould huve s o.ae indication frora the State of Oregon
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1 ahich has taxen no position with regard to contentions, as it

2 is not required to do, but if you are goin) to get into
,

3 Juastantive areas we must have fairness. And so I suggest

4 that you give that some thought, and yoa can then tell us how

L you .;isa to handle that so that all parties incl ud in g

liccasee's, Staff and intervenors will have notice of the~

7 various intentions that you plan to go into and get on to

C
E soae oliiraative evidence.

> Thank you, yo u :.iay proceed .

10 ti . AXSLR\C: 2ne reason I did interrupt was that

11 .th en Professor Larsen nad indicated before starting his

12 exaaination, that would be usa f ul' if he had some diagraas to

'

13 refer to for purposes of his examination.

14 Chile 4AN :4ILLCd: Do you nave some such nate: rial.

15 aa. AXILRAD: he have now received the copies of the

15 slides tnat viere used in the presentation on do nd a y .

17 CHAIR:4AN MILLER: Ver y good. That would be helpf ul

13 I tnins.
.-

lb :4R . AXdLRAD: I wo'uld like to have aarked a docu.aent

20 en ti tl ed ' Sl id es used in oral testimony oy Mr. R C Anderson

21 and Dr. .illiaa H uhite on March 31, 1980", consisting of
,

22 slide A, and then slides nuabered 1 through 12. I wo uld li ke

23 to nave.that docuaent marked as exnibit, Licensee's Oxnibit

O
' 24 .4 0 . 30.

25 CHAIAsAX 4ILLua: You have a 30.
4

d

| %s
> .
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O
1 4h. AACLRAD: 31.

2 iR. Cr.AIn u AN : 31, that will be so nerked for
,

2 identification.

t. After you have had a chance to exar.ine it, I sill

( 5 ash couasel and parties to indicate whether or.not you have

5 any cojections to it bein; admi t ted into evidence at this

7 t i.ae .

(
2 (CX3.-J3. 31 marked)

'

E ChAIhnAN MILLER: My understanding is that these

1- slid es unich are indicated in Licensee's Exhibit 31 consist
<

11 o f those slides whien .ere visually demonstrated in our

h2 cour tr oc.a .ianday , wa s i t , :4c nd ay,' aarch 31. And tnat tnay

13 nave now been re roducec in suen fashion that they aay bothe

14 de . tad e eart of the record cnd that Professor Larsen, St a te

15 of Cregon, or others may utilize them in f urther exa:aina tion;
,

'
1G is that correct?

17 AR. AXELRAD: Tnat is correct, with one addition as
.

18 Dr. chite pointed out when ha started his presentation, slide

19 1 was not, in fact, a pa r t o f the presentation, but is just

20 incluceo to depict the constr uction sequence.

-
21 CHAId i AN .4ILLCP.: Tn a t is slide l?

22 .v R . AXE LRAD: Yes.

23 CiliIrM Ais MILLER: All right, slide 1, which was the

24 sccond, I guess, slide that was photographed was not, itself.
..

25 physicully used in tne presentation, suc f air and accurately

-
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1 yartrais the inforaation of data which aas the subject of

i testiaony?y

3 in. ,i%d L IAD: l'n a t is correct.

4 CilAIR4Au 9ILLCR: Is there any objection to slife 1

'
5 sitn tnat explanation appearing in this exhibit?

5 AA. CKaY: 4o objection from the Staff.

7 CIaIR4AN 11LLCR: All right, I take it there is no
,

oo ection, tnen. ao slide 1 aay be included.a s

9 4aw i have asked yo u , i f yo u had a enance to examine

10 these sufficiently to tell us whether or not you wish to

11 ca;ect to the ad r.i s si o n in to evidence of Liccasee's cxhioit
,

h2 31 at this time?

,
13 tS. SELL: Ar. Cnairnan, some of the inter /enors

14 wo uld ooj ec t unless i t is clarified in soae way -- well,

15 tn2re is a ro31em in the back, let's see , the back of thee

13 building f ro.a the view that it's snoan in these sl ide s , that

17 some ti:aes the color , the yellow or the blue, casically you

1J can't see it because it blends in the backg round. I.nd that

1S sas orally c:plained by Dr.'W ite during the sl id e show, but

2G it doesn't show up in thase pict ures .

,
21 C n A 1:'. A AN 4ILLCh: Tnat is true, that does not snow

22 c in ene color reprod uction. It was e::plained by Dr. Whitee

have any suggestio'ns as to how to23 in his testinony. Do we

~ M hundle the probl eu?

Jo <d. AXELRAO: 4r . Chairahn, we thouJ t tne exhioit,h

_
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9
1 even sith this slijnt ii.7 perfections as described in the

2 record is useful to all par ties and the Board. If there is

3 any oojection, we will be pleased to withdraw the exhibit.

4 CiaIR'4AN 4ILLCit : Well, it's been markeo fo r

'
5 icentification, you uay proceed with it on that nasis, and wo

i sill conoider tne ;aatter in point, if it is offered. Aad it

7 is accepted. Licensee Exhibit 31 for identification nay be

J usea in your examination of the panel.

(C X1i . -No . 31 received)>

10 46. 03 EIAN DER : Tn an k' yo u , Mr . Cn a i rm an . I would

11 line to concent briefly on your remarks concerning how we got

12 i .i to tha t ar ea or. this panel's pr'esentation.

12 Cd41R4iN AILLCR: 04ay.

14 sh. OSTRANJ3d: Yesterday we tried to alert the

15 ooarc and the parties to the fact that se had considered the

1G sequencing of construction to be a structural aatter. f.n d

17 Er. Larsen addressed that in his structural testinony. And
.

13 it's ooviously one of tnose areas that crosses, I tnink, into

'

19 noth nonstr uctur al ano str uctur al areas. And we had

re uested tne boara, and I thing the Licensee agreed that we20 s

21 coulc trect this issue flexioly. i.nd that wa s o ur intention.

22 On.sIRAAM MILLEA: 2.'h a t we are po inting out is thct

23 you are not now presenting af firnative evidence going into

O24 taase .aatters as you have given, but no ne ttiel ess , we ucat a-

cou lete record as we are getting now, on the procese of a25 e

.
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O
1 cartain arcad issue for going into this a certain anount of

4
2 tiaa into otner issues.

(
a th . 05?dANLea: I think the advantage of this now is

4 we .:. axe our af firaa tive evidence more precise,

f ; O n 6 I P. 4 A' ? AILLOR: Eine, we have no oajec tion.;

C 46. CSTRt; DER: Thans you.

7 sh. OS Taa.4 CCa : Could I ask the panel one question

<
'

concerning exnibit 31?c

Jaes this a::urately reflect the sequence ofu

la construction that is set forth in the 4 arch 17 testimony

11 Licensee Exni'it 27?a .

| k2 Ch. 6dITE: Yes.

'i 13 4R. 03? din 02R: 7.i a t ' s a ll .

14 Sh. LA.4314 : I have just a couple acre thinjs.

15 First of all, let .ne indicate that I think slide 11
-

'

15 indicates my concern at that point, and I think you have

17 addressed it and answered it, in tne way that I would hope

13 thct yoa would have cleared things up. And I think you have
-

.

19 cleared up as for as I am c6ncerned.

20 blide 11 indicates those areas around those colu.nns

.
21 uetween pa r tic ul ar floors that I v.'a s c onc e r n ed with as far as

22 tue constr uction sequenca. And I think I nave only one other

23 question, anc I don' t know whether there is a proper time to

'

24 ar ing it up. It will have to do with the defined sti f fne ss

25 of the final system and how .auch the floor response spectre

320VI0d a dOZYORI
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O
1 alli be 6. i c aa e a , uut I thinA proaably ne will wait until a

'

2 later date to do tais.

3 Cai.11.uAN AILLER: Wha tever is nost convenient frou a

4 lcjical s ta nd po in t .

I o sH. AX3LAaD: et r . Cnairnan, that i s pa r t o f this

G t e s t i.a o n y. This would be the appropriate tine to cross

7 exa..ine on that point.

O C dAI RAa N AILLER: I would thing so.

t
#

V Ah. CS TRA NDCrt : It's night to be in the right pl ac e

.
10 at the right t i.ae ,

11 3.i . LAxSS:4: I aould like to refer to Exhibit 23.
.

12 Dd. .ITE: Paje 28?

13 23. L4hSON: Exhibit 25, pages 65 and 3 5 .\ . Tn i s

14 hes to do witn tne response spectra that will be used in the

15 pi pe an al ys i s , I believe.

r
' 15 Dn. dITd: Yes.

17 Ja. L\hSCH: Ta e r e wa s soue indication up to a

13 couple seexs ago that f urther evidence would be provided as
. .

19 to now low the stiffness riijht possibly deg rade. lia s
i

2) caything .Tiore ueen presented be yond uhat we see on these two

1 ~

21 pages? Any particular? Are you still planning to broadea
i
' 22 tne curve by a 31 percent as indicated on page 55 A?

23 Da. 'raiITE: Ye s , that is, enst is our plan, the
.

s curve is losered 31 percent on the low frequency side , and-

25 tnen in addition to that, addition 61 ten percent. Tne 31

o2J VICh 9 .iOZ 1C KI
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O
1 percent here just due to the r.iatters of stiffness associated

2 ..i ta g ross bend ing , c r ee pi n .4 , shrinxage, all tnesa 1:ind of
C

3 i t e.as , not talking about variation in material properties due

4 to enanges, not including variations in weight, these Kind of

5 tnings. Those ite.as are in the additional ten percent. So

5 31 percent is j ust to talk about the departures frou the

7 f requency pr edicted oy the or ig inal STARDYliE model .

6 2.1. LsacEN: Do you feal at this time jou nave the

s aest representation that yo u c an ho pe to achieve using the

10 JTnRDY.J3 model as far as stiffness is concern'ed?
C

11 DR. .11ITS : I thins that the representation that ' ta s.

k2 usad in the orijinal STAROYiB mod'el is a very reasona31e

( 13 model. The additional broadening that we have incl ud ed I

14 thinR raore cuan adequately covers any, any possible departure

15 f r oai tne idealized case that was or ig inally enalyzed .

' 13 .in. OSTRANDOR: Tnat concludes our questioning , .4r .

17 Cna i r.aan .

13 CilAId 4h4 .4 ILLER: Th an k yo u , . In te rv eno r s?
.-

'

15 45. uBLL: First I'd like to direct you to a letter

20 f r o:: tne Licensee to 14.i0 deted March 17, 1530. I celieve

;. 21 it'= in E.<hibit 25, but I am not sure which section. Section

22 J in Exhiuit 25.

23 ch. 4dITE: Okay.

~
24 4S. BELL: I am referring to ansser 1 7n and E page

25 s of 15.

.
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O
1 D... "J111TE : Co uld you repeat that, please.

'

iS. BELL: I am referring to an.s vie r nuaber 1 A and i,
.

3 puje J of 16.

4 n. 'JaIrd: C,c a y .,

( 5 AS. 62LL: Okay. On the second paragraph on that

5 jaje, let . tie j us t read tha t , 'It is important to note tnat

7 all wall sections considerec in these escamples have an
a un r ein fo r ced core. In the actual complex, walls, especially

in ne Control 3uildinj , most of tne wall panels of tne sneer;

it , sails have r ein fo rc ing steel in the concrete core, and

'l tuerefarq, their sheer capacities for all the p edicted ocdes

gl2 aili ce increased accordingly.''

13 co uld so ne member of the panel please explain to ne

14 and c.uantify the word "!bst" tnat apgects in the second

15 sentence of that paragraph.
7
'

IF 3:1. aHITd: Clarification on trast's neant by most,
17 raost cores having reinforcing steel in them?

la 1S. LELL: Rig ht .,

<
,

13 Dh. ad I'rE: It's cclculated the nuraber of cores
20 celo.s el eva tion 9 3, I tnini: there is like 95 percent of the

21 cour.se have concrete in then -- I mean the cores have.

22 reinforcing steel in t hera . Tnat's in the Control Building.

23 4S. dCLL: In the. Control E.uilding, not the complex.

h Is this referring specifically to the Control Building? Tne

25 sentonce reads, " Any actual complex walls, especially in the
.
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O
1 Lontrol auilding, aost of tha .;all panels. But the .; orc '' n o s t "

2 I .ia ul d a s s u.. e refars to the cetual conplex walls.

3 DR. ..aITE: The nu.icer 95 percent I gava you was

( specific . .y fo r the Control Luilding .
>

S 48. oELL: An3 could you quantif y f ron abat the word

5 i nost would asan in reference to tna actual co:.6 plex ualls?

i 36. ' .~ d I T E : On that one, I haven't calculated a

('
d figure, out tne walls tnat are being used to, prinarily to

J resist the eartnquage loads do have reinforcing steel in the

10 core.

11 ta.re are c nuaber of walls in the Auxiliary

||k 2 cuiloing tnat are used primarily 'for shielding, three to fo ur

C 13 foot thick .sa l l s , and those, in general, do not have

14 r e in f o rc i ng steel. sut an actual percentage, that I don' t

15 aave.

' 15 1S. DELL: Judging from your use of the word most ,

17 without oein3 acc ur a te , can you could you just give me in

la yeaeral, would it ' e over 50 percent?o
,

s. , .-

1 CiiAIRAA.N 4 ILLER: 9.c st what, now? I cm get. ting

20 confused as to tiie most .

,
il -4 S . DELL: of how many of the aall panels in the

22 co..i. lex heve reinforcing steel. That is how many of the vall

23 panels that have concrete cores have reinforcing steel in

"
24 tho se core s?

25 CHNIA iA-4 4ILLSR: ao . , the cc:aplex consists of acre
1
|

| -
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O
1 than one ouilding?

2 4S. BELL: Rignt.

3 CliAIa 4AW 4 ILLER: Now which building or buildings

4 are you inquiring about?

C 5 4S. BELL: I aa referring to the entire Qoaglex, all

3 of tne panels in tne complex that they are referring to .

7 J.l . .G1I73 : In one o f our responses to the A3C

C
3 question we prepared a table which gives those items, you can

a cal cul a te it as well as I can.

10 MS. dCLL: I ara just trying to elicit, I realize
,

11 tnst apeears in section a of B of the sar.e exhibit, I aa

||(2 asking ahether your use of the word aost refers to over 50

13 percent of those panels?

14 C H4IR aaN , ILLER 5 Cf what panels? If you are
,

15 includ in j the Control suilciaj panel you are going to g et a
e
' 13 different percentcje than if you exclude it.

17 4S. BELL: All tne panels in the coraplex incl ud ing

la the Control building whien is part of the complex.
u .-

19 CH.'.IR4AN 4ILLE A: So then you are goin] to get a

20 percentaje. If you are asking for a percentage which is

; 21 going to include the 95 percent in one of the three buildin]s,

22 is that what you are inquiring?

23 AS. 5 ELL: Taa t's correc t.

4 CH2,Ih4AN -1 ILLER: Okay , can you approxipate it or

25 give it exactly?

G60VICL & SCZlCHI
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9
1 D T. . X.IITC: les, for the complex , aost uauld saan 50

2 )=rcent or greater.(.
3 iS. 30LL: Okay.

4 ny second goestion has to do uith the block rather

( 5 th6n the core. Turning to section B of that ex'ibit, whichc
,

5 are the suaaary tables that you were referring to , is it your

7 unoerstanding tha t all the block has steel re in fo rce aen t?

(
-

S 93. '<!;1ITC: Yes.

'; 43. 3SLL: Okay, thank you. v.e have no f ther-

lu .Nastions.

11 G. CHAIR 4h 4: TnanK you, Staff?

k2 .4 R . GRAY: Starting out uith PGC Uxhibit 26, on Page
,

(~ 13 11, tac ansaer to , a res,Jonse to question 18, Go you nave

14 thac?

15 CH AI.t.4 AN 4ILLEa: .,ha t pag e was tha t?

13 sh, G RA'i: Page 11.

17 C H A Ia.4 A.4 4ILLCa: Tnank yo u .

lu .4 it . GanY: ite s ponse o question 18. You indicata

l 's tnat the o rig inally proposeo structurel er. tension or

20 str uct ur cl extension that was being conte:aplated required

3 21 difficult anclysis and design to fully cemonstrate the

22 capacility and stiffness oetween the old and new structures

23 end ther efo re is a more difficult design for the paysical
~

~ 24 connections netween. Isn't there soaehou an eleaeat of that,

25 also, in the proposed mod ifications?
.

w
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1 Dd. ".dITE: There is some of that in this particular

2 design. ,not. aver, if you look at the relative conditions of

3 tne t co , I think tne distinction sill becor..e apparent in the

4 structural support system, which was perhaps one of the

( 5 earlier concepts for the aaking the modifications. There we

5 were uncale to gra:a ahold of the existing co:aplex alon] lines

7 at tne edges of slaos and the edges of walls. he weren't

6 Caie to really grab anold of the area in th2 wall in gettin]

> a Jood resistance fron it. And this is one of tne main

10 stooleas in the structural support s ys ten .

11 i.o wev e r , if you look at the modifications that are

||k2 currently aeing pro po sed , rather -than grabbing tha existing

13 complex at the line, we are able to do it over an area, which

14 gives us aucn better distriaution between the exicting

15 el s...ents and the new elements. So this is one of the
<

16 u i f. f e r en c e s . I a.a nat sayinj that the connec tions now ar e'

17 siagle uut rela tively speaking muca simpler .

Is As. GRAY: Is it easier to maintain the seisnic

19 quali fica tion dur ing the cons ruction work using this present

20 concept fo r proposed aodification relative to wha t it wo uld

] 21 nave cecn for that other sort of structural extension. .

22 AR. ANJEriSON: Well, our considerations were that if

'3 aa nad a problem that was in the existing building, the only

- 4 . Jay tha t problea could be solved was to have so.ae kind of a

25 s tr uc t ur e or elements that wo uld reech out into the ouilding.

.

d COVIC;i & RC 2 :C f.I
.



.

__ -.. . . _ - . _ _ . _ - . ___u . _ _ . _ _ _ . . . . _ _ _ _ . _ . _ _ _ _ _ . . . - . _ _ _ _ _ _ _ _ . . _

/.353

e
i .;nd if we did that, then reaching out in to the building would

2 reach out into pe r ha ps tha control roca or caole spt s id inj

3 roca into areas that .ee felt would have made it more

4 difficult to do during oparation, and that was one of the

C 5 niajor considerations in going to the present concept of tha

5 t.odification program.

7 An. GR'sY: Aoving on to pa g e 13 of this exhioit,

J response to question 21. Le t ' s se e . You discussed the

v ground .totion at tne base of the structure. Is a aajor

10 considuration in tne g round action .the si;aultaneous

~

11 convination o f ho rizontal o r tha g nal co.a po n en ts o f t he
.

2 eartaquaAe kii:n the vertical.
.

[ 13 OR. 'idITE: Co uld yo u r epe a t tnat, please?.

14 m'.. GRAY: Is a usjor consideration, in considerin;

13 tha ground action, the siaultancous coabination of a

' 15 noriaontal orthc3nal components of an earthquake Blong with

17 vertical tnat is orthagnal,

lJ Dn. AdITE: That wasn't part of the original design
w .-

19 criteria, and tha t's wha t ws are wo rking with, the original.

20 desi.;n criteria.

21 .1.4 . GRAY: Vin a t was the original design criteria?,

22 DR. AdITE: The original design criteria stipulated

23 that one horizontal and one vertical component were to be

-'I
44 considered sir.iultaneously and the influence of these would be
,

25 addec absolutely.

I
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O
1 in. Giai: In responsa to question 32 given there on

2 jajes 16 and 17, actually on page 17, fou indicate the fo rc s

3 la se T the building transfer a certain load. In additione

s to the fo rce slaas transaitting their own inertia loads of

C 5 a tta: bed equi paen t and pi ping to the sheer walls and then to

5 :,e asse of tha structure, thay also transmit dead lood and

7 tue raal lo ads , don' t tney, to some exten t?

e J?. . .ii!ITC: le s .

> . in . GaAY: Ocay, in response to question 33 at page-

IC 17, jou discuss there web walls and flange walls, wea and
.

11 flange walls in the structures. Does tne STARDIAC analysis

12 shica you have used , does that rely on the web walls to

13 resist oending in addition to sheer?

14 On. r;3ITh: Yes. '

.

15 4h. C:IsY : lov ing o ra to page 10, r espo nse to
,

' 13 uestion 34. You indicate there that the force slabs in tnes

17 building are very stif f in a horizontal plane. Ar e they

1. equally as stif f to resi st o ut-o f-plane bend ing at the flange
.

'

19 .ealls?

2L D3. YdIITE: Out-of-plane bend ing as the flsage

'

21 walls?
-

22 iR. OdAY: At the flange walls.

23 DR. '.sh IT E: I an not s ur e I understand the question.

24 Re eat that, please."
y ,

25 48. CAAY: 04ay, are those force slaos as stif f to

aJ3VICn s .1041:nI
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1 resist the o ut-o f-plane aend ing at the flange walls as they

2 are stiff to, in their horizontal planes,
t

3 Dii . eiITE: hell, the fo rce slabs can de finitely

/. tane tne out-of-plane bending, to whatever leads cotaply.

( 5 that is their main f unction is to resist ver tical loads,

3 .;aicn is tne out-of plase cending effect.

7 .4.1. GRAY: Acving on to page 19, response to
e
~

d 3aestion 38. You state there that the ef fect of gross

'e overturning is to do several :nings, but among others , it

10 sill proauce axial co..ipression on one end and axial tension

11 on the other end o f the wall. Does the gross bending or

12 overturning, gross oending or ove'r tur ning in trod uce any act

'
13 coupression and tension in the wall?

14 33. huITd: In o ur assess;aent of the behavior of the

15 couplex cue to gross bending, the salls see at most a very
c

' 15 low lavel of tension. Taere is definitely compression build

17 ap on tne coapression side. But in our section of the

la complex , the pa n el s , if they yo into tension at all, is very,
.

/

le ver y rainiaal .

20 m. GRAY: Can you cuantify the minimal.

21 Dd. <.H IT E : 5 PS I kind o f thing .'

,

22 4R. CAAY: Aaving on to Page 21 and tha response to
,

23 guestion 4 0. I'u sorry. The response to question 3 9.

"
! 24

2'5 .1 R . GAAY: You discuss there a aechanism to develop

.
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1 ,a o;.a n t restraint. And you say a complex wall in one of these

2 uecuenis.as is ene ceaa-coluun connection wa s the b e a.a- col um n

3 connection reliec on in your analysis to resist the moments

4 in double curvature acce behavior.

C 5 Dh. OlITL: No, it wa s no t relied on.

3 dR. GRAY: 0. cay, oage 23, in response to gaestion ?.5,

7 you there discuss the s tr uc t ur al steel f r a:aing , the steel

o beaias and columns snich suppo rt the force slabs in the

3 c oa i.l e x . Isn' t it true that originally that steel framing

10 .ecs not rel)ed on for any lateral resistance, only for

11 vertical rasistance, vertical load?

12 ;d. nNDddSON: .lell, tne* original steel --

13 or iginally the steel f r acae was certainly considered oy the

14 cesig n te a.a in the design of tha structure. Tne steel f r acae

15 aas considered to be imbedded in the walls and certainly

(' 15 althoujh it was not directly designed for lateral loads, it

17 .;a s con s id e r ed a s a ta emb er in the walls and a contributor to

18 the building's overall capability
c

15 AR. GaAY: But it's primarily a design for taking

20 the vertical loads.

11 .4 R . AN05d50x: Yes, cecause the steel freae was^

s

22 ouilt prior to the walls being constr uc ted and the steel

23 frame had to be designed to carry the vertical losa.
'

2< . ih. G RA Y : And today with regard to tne modified"

25 cou pl e.< , it is now ceing orought to sotae extent to resist

SCOVICii & RU2YCR1
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1 lateral loau; is that true?

2 ClisIrel A>' AILLua: Pardon ne, I'didn't quita caten
.-

3 sll tha t?

4 iR. Gan?: Today, with regard to the analysis of the

5 c.od i f i ed structure as proposed, that steel franing sycten is

5 relied on to soas extent to resist the lateral loads?

7 Da. c.; LITE: Yes.
.-

'

o A8. GGAY: noving on to page 24, there is sonc

9 ciscussion of the test prograa that you cond ucted in

10 conj unction wi th the developaent nf the proposed

11 aodifications. You indicated that one of the purposes of the

12 test pro g s aa was to assure ccapos'it behavio r of the 'aasonry
.

T 13 walls witn the concrete core. I guess this is what we call

14 tae com po si t walls, and that no delamination vill occur ct

15 that concrete and iaa sonry in ter f ace . cas that object of the.

" 15 te st prog rara specifically addressed fo r valls tha t have

17 imbedo ed colu.nns? In other wo rds , were tne iobedded columns

lJ accounted for.
.-

/

19 Ja. WHITC: ..e did nave two test inbedded columns

20 end there was no delaaination of those specimens.

; 21 4H. GR.;Y : Page 25, r e s po nse to question 50, I

22 uelieve you indicate there that the test spec imens

3 ceaonstreted that the walls ulll withstand lateral loads of

~ 2s the Osi or the SSE withoct significant physical d enage. That

25 co you usen by significant paysical damage? Give us so.ae
.

6
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1 dascription?

2 a. Yes, in the -- in tne behavior of these test specimens

3 up to and incl ud ing tha ultiaa te cr. pac i t y o f the spec ir.: ens ,

4 cracks witnin the specimens did develop, out bic pieces did

C 5 not fall off, in fact, no pieces fell off.

3 2ne of tne la o rtant characteristics demonstrated byv

7 the test specimens is that once the ultiaate capacity had

v ceen reached , the speciaen did not explode or release its

9 losd. It sa s a v er y a bd uc tal kind of behavior and .as enable '

10 to usintain its load even after reaching the ultinate

11 capacity. So this .sa s o ver y iuportant ooservation.

k2 in. GRAY: So even at fa'ilure of tha wall test

13 secci:.en itself, you dic not have block flying out fron --

14 0.i . iniIT2 : Exactly, it seas abducted behavior,

15 eieces not falling off up to and includ ing the ul t ima te . .

-

- 15 in. C.tAY: 04ay, on page 26 of this exhibit,

17 r es pon se to question 51, part B here, you indicate a sheer

la capacity of 300 ?SI coulo ne considered as a coasarvative

is lower bound for normal sheer a il ure for specimens with an

20 aspect ratio of .5. Is that 300 PSI always the loier cound

-

il of normal sheer failure for those aspects ratios?

22 33. WilITE : For an aspect rctio of .5?

23 Ma. GRAY: . 5, ye s .

4 OR. 4HITC: In tha test speciaens that we have ocen'

25 working witn, all the test specimens that failed in diagonal

nUCVICE 4 h04YC41
C
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1 tension were beyond 300 F3I. Per ha ps .sr . Darkar can add soac

2 in fo raation to that based on the analytic studies that ere

3 done.

4 4H. GRAt: Jia g onal te n sio n , this is what you refer

''
5 to as nornal sheer failure.

G Ja. -11T 3 : 2es.

7 AR. SARKAR: Does this explain suf ficiently?

6 A.R . CaAY: inat's suf ficient.

S Coia; up to pag e 4 7, the response to question 91.

Ic faere you tain about the steel plates to be in stall ed in the

11 ..e s t wall and frictional resistance.

2 J.T . .:c COLLOA : ir. Gray, I have an awful time. .e

( 13 are shieldea froa here, and if you co uld en unc ia te 6 little

14 cetter, I tnink I coulc near it.

15 ri tt . GhaY: Okay, the question wa s tha t in this
f

16 r e t,,a nse o n pa j e 4 7 to re spo nse to question 91, the steel

17 elates to ae installed on the west wall Control Euilding are

lo ciscussec, ano taere is sorae discussion there about
,

w
,

19 f rictional resistance between the pla te and the concrete wall

20 vr the concrete behind it. On that, wnat i s t he -- can yo u a

21 tast the adequacy o f the sheer friction coefficient between

22 ene new concrete and the steel plate? In other wo rd s , will

23 tant r e q uir ed frictional resistance be developed?

* .
' 24 DR. .HiITE: Ja a y , I think in order to address the

25 t,uastion will tne frictional resistance be developed, I will
.

-
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1 need to take a loon at the overall design mechanis:a here.

2 .. e are usinj a post tension bolt sys te.a in order to

3 proviue the clcuping 'fo rce. And in evaluating that force, we

4 are including the influence of bolt relaxation, creep in the

O S wall, these sinc of things to their ef fect on the adeauata

a tension of tna colt. In addition to that, we have an

7 inspection prograa that will insure the tension of the bolt

J ae .aainta inec throughout the life of the plant. raa t's one

9 aspect.

1C 3econd is the coefficient of fricti6n that we are
C

11 u5in;, elus whatever safety factor wa have. So we are using

b2 a safety factor to , in conj unctio'n with a coef ficien c

'

13 friction of .7. And f ron a nu: abor of di f ferent st ud ies , the .7

14 for concrete on steel is a reasonaale coefficient o f f r ic tion.

15 .. o s , to further enhance this coef ficient of friction,

C
1G ve ar e going to roughen up the back of the plate to furth3r

17 insure that this coeffizient of friction is, in fact, obj ee t

10 La p3 d .
L: -

10 U;. CitA'l: 'iacre is that going to be.

20 DR. W:1ITE: This would be in the vicinity of colts.

; 21 l'n a t ' s vih e r e the claaping fo rc e will have the priuery

22 influence, and oe haven't really decided on how big a range

23 of crea th5t will be roughened up, but it will be an adecuate
3

"

" 24 Srat.

25 4R. 'J t1Yl: !iow about the washers on tne other side

a:JVICli s it0ZYCn1
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1 o f tha .la l l , will they oc roujhened up?

'

33. M:ITO: Taere is no sheer tr an s f e r a t, t he;

3 interface of the washer. The sheer transfer takes pitce only

4 at the inter face of the plate 9 sad the ones on that side,

( 5 anc tna wall. The pla tes 1 through 3 in general.

3 an. GaAY: Although that design was with a

7 coefficient of friction of . 7, do you really neea that much

(
'

a of a coefficient of friction?

L Dn. mlITE: No , a s I .entioned in teras of ectucl

IC slipe gs, o'e are using a safety f actor of 2, so that, ina

11 essence, drops it back to a coefficient of friction of i.o in t

hlJ 35 a.iich really all is needed in brder to preclude slippage.

C 13 In addition to that, the capacity of the bolts are siced

16 uased on seismic loads in conj unction with thera:1 loads.

15 ano aoout 40 percent of the load is co:aing f ror.i the rnal . and

' 10 this is a sel f- r el iev ing kind of situation, so in terns of

17 slip curing cn eartaquake, the possibility is extreraely

lw reacte.
C -

19 ar.. CRaY: You did' mention the colts. Ta e i a r e

20 g o i r.3 to ae two inches in diameter; is that correct?

21 14. .; HIT 2 : Yes.

12 4R. Gdl.Y : *ih 6 t stress level vill be in those two-inen

23 diaaeter oolts as opposed to tne stress level that would have

z. 4 ceveloped in tne one and three quarter inch bolts that you-

25 were previously going to use.

eLCVICa & 110; iC RI
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1 Dd. .nIITE: I am not sure what the tension is. It

2 .. o ul d ue reduced by the two crnss section area. oecause tha
.

3 actual tension in the bolts will still be the tensile fo rc a

4 a;id I aill have the sa.ne ma j ni tud e . It's just r ed uc ed by the

C 5 ratio of tne two areas.

5 -R. GRAY: Tn e s'tr ess would be less. You' ve get a

7 'aigger area,

o JR. MIITS: 31, yes, aosolutely.

9 sh. GRAY: Going to page (2, I a.T. going back a bit.

lo ra3e 42, t r.i s i s a respanse to question 32.

11 '1here et tne botto.a of the paje, yo u indicate that

||hl2 diotributed mic rocracKing developed on the wall during
'

13 eartnquase Will fo rce the wall to grow vertically. What is

14 th: :> c si s fo r that st a tera e n t?

15 DJ. wiITE: hhat's the basis for the statement that
'

16 the cracks will cause tne wall to grow?

17 4R. GRAY: Yes. If it's obvious , please ex pla in it.

10 JR. W!!ITd : GAay. You' ve got a panel, and wha tev er,

19 its original height was, i f'now yo u put some cracks in that,
20 cae wall is now as tall as it was plus the sum of the crack

21 wicta, so i t's going to widths, so it's going to increase.

22 4R. GRAY: But in a dynamic situation which you :;et

'3 v.itn cn eartnquake where things are vibrating about, yo u
' 2 i. night get so:ae 3rinding away of these crack surfaces tt :t

25 co uld tese a nay your g rowtn; co uldn' t it?,

dSOVIC.. & Rs27GKI
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1 '.i. iiITE: Thase kind o,f thin 3s were not observed

in noraal flexure cracks in nornal shear walls, for instaace..
c

3 ;:.e kind o f cracks i.e are talking about are cracks due to the

4 reinforcing steel stretching and causing the cracks rather

C 5 cnan a diagonal crac.s or sor.ething along those lines. So it

i aculd ue the sa:a e kind of crack that would develop in a

7 narisontal baaa subjected to vertical loads. The beaa
..

de fl ects down , tha botto.a side stretches aad a c r ac k o pen s u? .. .

9 3a there isn't, per se, a lo t of forced grinding across this

10 thias. Taa cracss are developin] ri.narily Gue to tnee

11 reinforcing steel stretching.

O12 1h. GRAY: 0.< a y , on page 54, r es po nse to question

13 107. There jou ind icate that if you assume that there is no

1 nota between tna colutans in the concrete, you :aay need to

15 develog so.ae vertical slip in order to develop the rec,uired
f

' 13 snear fr ic tion snich you need . And you indicate that yo u

17 need a vertical slip of about 7 mils, 7 mils, 70 one

1C taousandths of an inch. Is a 7 nil slip necessary for the

19 develop o f a f actor ed or an unf actored C3E load .

20 sR. h dl i'd : Yna t wo uld ne for an OBE loading

21 condition as well as the SSE, being as the loads are ths sa;ae.

22 for the two earthcaai;e levels. So in teras of actually going

3 out to tae f ull d emand str ucture , which is the SSE, tha t' s

' 24 anat ,ou get.

25 ii< . GaaY: Do you know what did for that on an

._

63 3VIL. a ACZYOdig
_



e
.___._--~.___-,;-m_ _ . . _ . _ _ 1._ __w - _-

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

9

43 9

O
1 uafectored -- I'u sorry-- for the f actored 03C loading

2 c.al t i pl i ed by the 1.4?
,,,

3 Ja. WiiIr5: L'o r an earthquake larger than the SSC, I

4 wo uld i:na g ine it .iould be in the neighoorhood of a

C 5 nundredreth of an inch, in that general vicinity.

5 c. So you are ;oing fron 7 ails to ten mils.

7 1a. GRAY: I'n sorry, you said a hund redth o f an

u inen.

L 33. *iITS: Yes, ten . ails .. ~ . .

1L 'IR. GR$Y: Going on to pag e 57, in response to-

,.

11 jusstion 113, there you indicate that slidin) does -jcvera the

k2 capacity of so.e of the sheer walls in the complex. Can you

13 inaicate .nare sliding controls in the coin pl ex?

l. ia. CLA.43-LC: In general, the sliding occurs, the

15 sliding ;overns in areas where there is less dead loa;. So
,

'
15 it .,ould be in the higher elevation. And keep in saind what I

17 i:iesa oy governing, it still neets the criteria that we hsve

lJ cesignea it to. In other wo rds , it wo uld b e -- co.apar in j , it
,

15 ..oule just be the critical or the governing between sliding,

2L flexure Enc so on , but we still nect the margins.

21 AR. Gi14Y : 04ay, you say in the higher elevations,
_

22 :: e elevations in the complex where the dead load is lowcr,

23 so the Co ntrol duilding is higher elevations of the Auxiliary

- 2 '. cuildinj, also?

25 aR. C!hNG-L3: Yes. Tna t's cor rect. Tuer e may be

_
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1 that wo ulc ce representative o f diagonal tension failure. Eo

,

4

_ 2 se nee; that clarification.

2 AR. CRAY: On page 58, response to question 110.
.

l 2nere you discuss the theoretical equation fo r dounle

C b curvature. Now, the ca paci ty-to-fo rce ratios that are set

5 fortn in P3; 1020, saica is Licensee's Exhibit 24, I celieve,

7 the capacity to force ratios set forth in that document for

E the ode are based on the double curvature, slidin3 or single

it c u r va t ur e .

il sa. aXdLRAD: Caulo you pleasa repeat that question,,

(

11 :r . Gray?

hk2 IR. GRAY: I'n sorry. I' don't have a uuestion, yet.

' 13 I a4a a little bit confused here.

14 Cd;11elA:4 4ILL33: ae haven' t got to the panci 1ine

IL yet.-

C 15 m. G;i.4Y: 0,: a y , are those espacity-to-f o rce ratios

17 la the PGE 102G caseo on double curvature?

15 OR. cic COLLO 4 : Based on whst?
-

s

13 dR. GR,Y: Double curvature?

20 DR. h31TE: Yes.

; 21 AR. GRnY: Can other modes of failure, single

22 curvature or sliding control in so..ie instances.

23 DR. ^3ITE: Single curvature end sliding could

24 govern in so:ae ar eas. Ta e repr esenta tion o f the capacity-to-"

25 force ratics for scue curvatures is presented in another

-
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O
1 response, I don' t reaet.ocr wnat nar.ber it is ri at now. but3

i all that st uf f is also laid out.

3 ..m . GiuY: Okay. Offhand, I guess you don't have
.

4 ene cxhibit do. Of that. Is that the responses to tha Aarch

( o 7tn Staff que stion s?
-

3 4R. SAiCaR: February 13th.

7 AR. CRAY: February 13th.

'
6 45. AXCLRAD: Zla t ..'o ul d b e iten Q in Li c en se a

b c..<bicit do. 25.

10 2 h 3 Id. . AN' 4ILLSR: Q.

11 41.. GRur: Thank you. Pa.3e 55. Instead le t's go to

Ou ..n u.

''

1: CHAIRMAN :4ILLCn: 'c|h a t page is that, tr. Craj?

14 4d. GRAY: 64. And it's the response to question

15 127. Loan necr the end of that first pa r ag r 4-ph . Yo u s a y the

' 15 general i;.athocology used to dete rraine the subsecuent

17 .;ualifications of equipment coaponents, pipings, is the same

la tha t's descri' ea in the, emp1gyed for inneroperations, ilha to

15 you ...ean ay g eneral raethod ol o.3 y. In other aords, way are you

2L using the ter:a 3 ener al? Is there sciaething in some instances

21
,

so::ie other actnod oloj y tha t's being used?

22 AR. AN DERSO N': bell, I think certainly the intent is

'3 to use tne .aethodology desc ribed in the FASa. :lo we v er , if I

'

"'. 24 recall in the inter i.a operation proceedings , we had testimony,

2d cross exa,aination on the methodology that .;a s usad, so:ae o f

.
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1 tne :aethocology used to calculate piping systems would be the

e lotast approved Gechtel procedures and 6echtel to pi c al report,

3 that wo ulu De used now that is perhaps slightly dif ferent

4 chan waat was used originally. That was meant by the tern

C b generally.

0 48. CaAY: 0 :a y , also in response to this question

7 127, traere in iteus 1 and 2, you indicate that all sa fet y

a related equipaent, co aponents and piping in the coaplex will

reviewed and aodifications cade as necessary. I guess nyL un

10 question goes to the wo rds "in the coaplex." Do e s tha t

11 nra se incl ude ecui praents , co.aponents , piping that may bee

12 attacned to tne c oni pl ex but aaybe'aren't pnysically located

13 inside tha .all or inside the couplex.

14 4 11 . n'< DS R S ON : Yes, it includes any equipoent or

15 couponcats that would be af fected oy the seisaic response of
-

-

1G the cot. pl ex .

17 4R. CAAY: Sy the changeable r espo nsa . An y e f f ec t ,
.

1; evsn thou3h it may be outside, but somehow attached?
-

15 03. ;dITE: One good exaaple of this would be a

2C piping networ,. And the systen is f ollo wed out beyond the

21 cerapl ex to the first se i s.t ic anchor, and everytning out to

22 tuot seis:alc anchor is analyzed as though with respect to the

23 respo nse spectr a wi tnin the conplex .

-. 2e .ia. Gd4Y: .oving on to' pag e '75. Response to
'

25 question 135, near tna botton of that large pa r a g ra ph , you

as)Vlun a a0ZYCKI
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indicate openings ir tne panel significantly reduce the2

a/ailable ca acity of the pa n el . Generally, how are the2 e

3 stif fnesses of tile walls with openings af f ected by those

4 openings?

a 02. WdITE: Say that again, please?"

6 4R. G RA Y: How are the stiffnesses of tne walls

7 cftected of the openings in the walls.

C
L Dn. 3.-iITS : rell, the stiffness i s so.aewha t reduced.

9 In so:ae areas af the conplex , e f for ts were made to take this

10 into account by reducing the aodels of the panel in that area,

11 out that isn't necessarily affectan as is the reduction of

II>12
-

ene capacity in that area. The capacity would d rop quicker

C 13 than tne stiffness.

14 1a. Cat.Y: tnat's wha t I wanted to get at, say you

15 do have large openings that co uld result in significant

'
''

1G stif facas reductions, there was at one tine accounted fo r?

17 DR. s.d ITE: Yes, that wa s no t -- so.ae o f the

13 openinjs were not aonitored. , Pr imar il y , the situation exists
C,

,

,

19 in toe upper elevations o f the complex and in developing the

20 overall model, thosa levels seemed at the time of model

21 d ev el o p.aen t to be ones where it is not par tic ula rly,

22 significant. ilo we v e r , d own at the lower levels, the doors

93 and this kind of thing, were taodeled explicitly actually in

~.
$.

24 t r. fine clement mod el .

25 un. CAaY: e.o ul d you say that all tne opanings that

-
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1 wa ald have a significant effect on the stiffness were in the

2 r.ioacl?,.

3 33. 'silITE: Yes..

4 .9 d . GRAY: Ilow do forces from panels with these

( b openings redistribute to pan el s s.u 50 .: openings or to other

5 panels tr.at are stiffer?

7 33. ;i1:173: :vell, in teras of the redistribution
-

G sdociated witn an opening, it's not so much a redistribution

9 cf, of the loads theaselves. Tae loads are going to fol l o..

10 to the sti f fness. Wow, tnere is, per ha ps , a minor

11 ciscrepency netween tne forces predicted by CTARDY<s a t a

h
'

12 particular location versus wnat t'be wall is actuslly goir.g to

i 13 see, out the loads are going to follow what is tna prediction

14 of STAa]YNU and then go some pl a:t else. The response is

15 going to develop and the walls when tney pickad up the load

C 13 ere going to develop relative to that. So there is going to

17 ue in soae areas where we have an opening soae departure from

is actual loads in the panel as opposed to what is actually
t

structure $ sut that doesn' t aean that'theIS showing up in tne

20 loads precicted by STARDYNE will have to be redistributed

D 21 t.;echanically or physically sonehou. Tn e y wo ul d n ' t nave been

22 enere in the first place.

23 4R. 3 DAY: doving on to Page 75. This is the last9
24 part of a response to question 137. And it is dealing with

25 the tr eataent of Deaa-coluan reactions. .

.
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1 la tne analyses, the besa-coluan connections .ee r e

2 essen tiall y acc oun ted as reinforcing steal; veren't thay?

In the or i.3 nal STARDYNE analysis , they13 Dn. ndITL:

4 *.ere considered as contributing to the reinforcing ratio fo r

5 purposas of calculating stiffness, no t capacity , out for the

3 ,surjose of calculatin3 stiffness.

7 .in. GnAY: Okay , troving to page 102, response to

t ;u- stion 141. inere in the first pa r a g ra ph of the response,

o you indicate that uncertainties with respects to tne effects

10 cf tne interaction of an asseacly of wall panels in s steel

11 fraue were addressec with respect to capacities by ignoring

O
12 cha e.a o ua t of additional capacities shown by test s pac iu en s

13 L 1 and L 2. r.ow does ignoring that, those test s pe c i.a en s

l< results L 1 anc L 2 sonehow account for tne uncertainties =

15 tuat you are talking about here?

' 15 41. SARiaR: Co uld you repeat tha t question?
.

.

17 4a. GRAY: Sure. Do you see the sentence I an

IE r e ed in;? It's in the first p,a r a g raph in respon'e to questions
<

#v

15 141, and it's actually the second sentence. It says the

20 ancertainties witn respect to the effects of the in te r ac tio n

21 of an asseucly of wall panels encased in a steel fraae were
,

22 add ressed with respect to capacities by ignoring the s.ac un t

3 of additional cagacities shown by the results of the tests of

24 spacinens L 1 and L 2. c./ question is, how does ignoring

25 tnose results tnereby address those uncertainties?

.
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1 Ah. Saar.All: . hat we meant here was that the test

2 specimens L 1 and L 2 gave suostantial aucunt of capacity,

3 sneer capacity whien were not factored into our capacity

'e eval ua ti o n .

f 5 In other wo rds , L 1 and L 2 vnich had eabedded steel

3 c ol u.aa s a t the end, tnose steel coluans were acted as

7 positive c.a o un t of elements to resist the lateral load.

C
3 ao.e/er, in our actual capacity variances, those were not

; ta ken in to account.

lu IR. G.1A Y : 0.c a y , there further on in that sa ae

11 rasjonse, tne next paragrapn talked acout the of fect of the

O12 inducad tensions. And I believe yo u indicated earlier that

'

13 ind uc emen t tensions, if any, .to uld b e o n t he o rd e r o f 5 PS I .

l t. : ave fau accounted for that induced net tension in the vall

15 in your analyses?
,

' 15 33. a illT3 : As far as the stif fncss characteristics

17 of the cotaplex are concerned, I think we have more than

13 adequately accounted fo r these kinds of ef fects by
,

15 considering the change in stif fness due to g ross bend ing and

20 tne other items that got us to tha overall 31 percent

21 arcadening of tne response spectra on the low side. And I
_

22 think this vauld acre than adequately cover these kinds of

93 influences.

- 24 di;. GahY: ir . Cn a i r.a aa , i f yo u wo uld wish to recess

25 for lunch noa, I do have some taore questions , but I would
.

O
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a l i ..e to be able to a sse able thera. I think socie other things

2 were covared that I could cross out
s

3 C hA I.thei :IILLER: We will do that. If we d id n' t

i recess fo r lunch, d o you think tha interrogation would be

r b anorter. Yo u don' t have td answer. We will recess for lunca.

5 desui.tc at 1:30, please.

7 (J30N RECESS)
,

h

D

l'J,

11

012

13

l t.

15
,

'

15

17
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21
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1 li.ce to be able to a sse able thea. I think s oc.t o o t h e r thinjs

2 ware covered that I could cross out
.

3 CHAI.hu 4ILLEa: ee ill do that. If .ie did a't

4 recess fo r l un c h , d o yo u thinx the interro.Jation would be

5 snorter. Yo u do n ' t have td answer. .e will recess fo r l ur.c a .

5 desua2 at 1:30, please.

7 (d30N RECES3)
3
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O
1 AR. AXELRAD: Mr. Cha i rraan , as we indicated to the

2 aoard before, we are trying to proceed in the best way

3 ossible under the present circu.actances. hhen the Staff hade

4 ar r iv ed here in Po rtland on Sunday, we had had some

5 discussions with .ir. Herring who had i nd ica ted to us at thatp

5 time wnen some of his remaining questions wer e , in fact, what

7 .e tning all of his reaaining questions are. he have been

8 working the last several days to develop answers to those

9 questions. And what we would pro po se to do is some time

10 later on this afternoon, we wo uld have written answars to

11 those questions. he wo uld propose that this panel continue.

2 be cross examined with respect to matters as tney now stand.

13 ,,e will .aake as an additional exhibit those answers to those

14 questions. Tna Staff can take those to 4r . He r r in J . Tne

15 Board will be age ised and r eview that information overnightr

C 1G and perhaps tomorrow :aorning any additional cross examination

17 on that additional info riaation will take pl ac e . he have to

18 rely on the transcript. And that will be a complication.

s

19 CHAIRAAN :1 ILLER: I' understand. he have to do the

20 best we ax . Qm ( -

21 Does that information revolve about the remaining
.

22 unresolved issues by any chance.

23 AR. AXCLRAD: Our und er stand ing is that information

||h4 which hr. herring requires in order to resolve the unresolved-

25 questions. But pernaps :4r Gray can address that better than

.
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1 we can.

2 CHAIM1AN AILLdR: he only note that that is farther
(

3 down on or agenda and undoubtedly take place two weeks from

4 today, the unresolved issues. Although we will have reports

5 as we go along .p

6 ahat we are doing now is moving into the second area

7 which is the adequacy of the modification plans and work.

I 8 4R. AXELRAD: well, Mr. Cnairman, these are

S unresolved :aatters with respect to structural adequacy, and

10 t:4ey are part of the general subject that is being discussed

11 oy tnis panel right now.

gggl2 CHAIR 4AN AII LER: C o e s 1.t involve any of the issues

13 otner than the structural adequacy?7

14 4R. AXSLRAD: Tais is not the short-term test and

15 long-tern test info rmation that we plan to take up after

16 st r uc tur al adequacy-

17 .4 R . CiMIRnAN: No , but you put on evidence with your

18 first panel --

'

19 44 R . AXELRAD: On m a t te r s --

20 CHAIR 4AN 24 ILLER: On matters other than structural

21 adequacy, and we were intending to move on to that same area,
-

22 then, by the Staff, which I guess we did in part, but

23 could n' t com pl e te it at any rate because of the illness.

_ k4 Then we moved into the sccond major category of*

2S issues waich we have called the structural adequacy, which we

.
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0
1 are going on now. The Staff I take it will not it insofar as

2 chey can. Now, these issues relate only to structural

3 adequacy.

4 4R. AXSLRAD: That is correct.

S CHAIR 4AN AILLER: I was considering those being-

6 farther down since they remain unresolved. We also have

7 und er your designation of subject matter, then the short-term

'

b test r e s ul t s , the long tera proj ected studies with rebuttal .

9 And we thought some of that material would be taken up in the
,

10 remaining three days two weeks hence, wnich gave you a chance

'

11 to resolve f urther the unresolv rd consideration which were

||p2 resolved. We don' t wan t to take -the time of sitnesses

13 getting resolved the unresolved and chasing our tail like we

14 did in Pnase 1 shere we had two or three sets of material

l' 5 because there was material that needed to be sought and

16 exchanged and so fo rth. And you are aware of that si t ua tio n ,

17 anich we histor ically wanted to prevent in Phase 2.

18 24 R . AXELRAD: It had been our hope all the matters

la incl ud ing the long- tera and shor t-term tests and the
'

20 rebuttal could be accomplished in this week.

21 CHAIR:4AN .4 ILLER: You understand our terias --
.

22 AR. AXELRAD: I understand, Mr. Cnairman, as of now,

23 depending upon Mr. Herring's health it still seems to be a

- 4 f easible target. -

25 i4R . CHAIi4AN: You shoot for your target, we shoot

SE0VICH & ROZYCKI
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1 for ours, we want to get a complete record.

2 4R. GaAY: On .9r . ilerring's health, we did go back
-

3 wi t h lua a t lunch time. Un fortuna tely , because o f med ication

4 and so on, se were only able to talk with him about 5 minutes,

5 and a f ter that, it really wa sn' t accomplishing anything.p

5 CHAIRMAN AILLER: I think he got smart doctors. lie

7 pronably will recover sooner. I realize, myself, it is

I 8 paramount. 'se will do what we can through Friday this week,.

9 noon Friday, and we will take continued readings.

10 Le t's get as tauch as we can accomplished workinj
-

11 around hia. And then you will have an opportunity to be

ggp2 furnisning more information and negotiating and all the rest

- 13 in tnis two- or three-week interval between the 'two aspects

14 of tne hearings.

15 Wnere are we now with the panel?

C 16 AR. GRAY: Mr. Chairman, I was continuing with cross

17 examination.

la I sould like to go cack to page 17 of PG2 Exhibit

'

19 No. 28. And the response to question 77.
I

20 In the last sentence of that r es po n se , you indicate

21 tnat weo walls transuit in-plane sheer fo rces. Do the sed

22 walls also contribute to the resistance to gross overturning?

'

23 DR. ddITE: Ye s ,- t hey d o .

k4 MR. GRAY: Do you nave an estimate of the percentage--

25 of resistance to gross overturning that they provide?

,
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1 DH. AdITE: It woula oe approximately 20 to 25

2 percent.

3 4R. GRAY: 20 to 25.

4 AR. GRAY: Earlier today, you discussed the steel

5 plate anc how they required full tension for the steel platep

6 would be assured and maintained through some inservice

7 testing. At the same time, you indicated that the bolts to

'

3 ae used for that steel plate are two inches in diaracter or

9 will be rather than one and three quarter.

10 Dd. SilITE: Yes.

11 AR. G3AY: I would like to ask wh y wo uld the two

||$2 inch bolts be used now rather than the one and three quarter

13 inch bolts.

14 D3. WiiITd : Going to the larger diameter ooit is an

15 e f f o r.t to r ed uce the stress to a level where stress corrosion

[. 16 .Jo ul d not be a concern. Tnis would simplify the inservice

17 inspection program.

18 4R. GAAY: Wna t's your best estimate of the stress

19 elements where the stress cor$osion is irapo r tan t in the
'

20 lateral fo rc e?

21 4R. CHANG-LO: We have some data which we brought

22 along with us. I'd like to take a look at it before we say

23 soine thi ng .

4 AR. GRAY: Yo t can provide that answer later.-

25 AR. CHANG-LO: he have that information.

sE0VlCh & H0ZYCKI
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* AH. GRAY: back on page 12 A in response to question

2 19, shere you talk about the analytical model for the complex,
i

3 and you indicate that we've go t to ma ke cer tain ass umptions

4 in that analytical model .

( 5 Wow, these ass u.aptions have to be based on and

6 properly reflect the ph ysic al behavior of a structure under

7 the expected size of the load; isn't that true?

f r ,

3 DR. WHITE: Yes.

9 AR. GRAY: What, what sorts of assumptions generally

10 are you talking about here, the assumptions that have to be
r

11 made in this model.

ggp2 33. WHITE: Generally, you would want to have a

13 inodel give a representatiori of the distributions and also' one(
14 that Jave a good representation of the structural stiffness.

15 AR. GRAY : And what's the basis for the assunptions,

C- 16 fo r example on stif fness?

17 DR. WHITE: In most practical designs, reinforced

1S concrete str uctures , the model is of the stif fness -- the
e

19 stiffness of the model is obt$ained from the initial module us

20 of the concrete in the uncracked state. And this is the

21 traditional accepted procedure for calculating the stiffness
.

22 o f a model .

23 For the approach that we've taken using the fine

k4 element model, which is a refinement f ar beyond what normally-

25 is done in reinforced concrete design, we have tried to

630VICH & ROZYCKI
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1 account for tne influence of sheer stress on the stiffness of

*

2 ene walls. In this, se have made an attenpt to incorporate

3 these kinds of refinements into the definition of the

4 stiffness into the fine element model which is already one

5 step ceyond shat is normally done for reinforced concretep

5 atructure.

7 .in. GaAY: Wnich your testimony program provided you

S sith sorae data on stif fness and variation in stiffness.

9 Da. .iHITE: Yes.

10 ela. CAAY: Page 15 in response to question number 20,

11 you indicate that dampening can reducc the inertia loads and

|||12 that dampening increases with increasing stress level in the

13 s tr uct ure .

14 03. WHITE: Yes.

15 4R. GRAY: hhile that's generally true , you can' t

[ 16 really quantif y this change in dampening very well; isn't

17 that correct?

Id J3. WHITE: Tna t's tr ue , we don' t have any

19 experit.iental data on this spe ific structure that could be

20 used.

21 MR. GRAY: Now, the additional structural

22 ita pr ov em en ts , I believe they have been referred to , s uc h a s

23 welding on the beam-coluian connections in certain locations,

|
'

24 they will add to the decided resistance capability of the-

25 com pl ex , is that not true?

ddOVICH & DOZ YCKI
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1 DR. .N h IT E: True.

2 4H. GRAY: Hav'e those improvements, o f that

C
3 additional capacity, even though it may be local, have they

4 been fac to red into the capacity determinations or the

p capacity-to-fo rce ra tio roles that you have presented?5

5 DR. WHITS: Okay, the capacities have been f ac to r ed

7 in to tne response to Dr. McCollon's question number 6. And I

,

8 chink that perhaps the fi r st place where these new items have

'3 sho .1 up in terms of overall capacity, they are not reflected

10 in the diag ram shown in PG E 1020, for instance.
,

11 AR. GRAY: They wo uld be re flected , thougn, in what

||%2 aas been , saa t is P3E Exhibit 30,.this is response to Dr.

7
ncCollon's questions, and you have a number of figures?13

14 J3. WHIPE: Yes; yes.

15 fin. GRAY: Now, we've go t exhibit --

i 16 J3. hMITE: Let me make one addition to that.

17 The increased capacity due to tying the horizontal

18 reinfo rcing steel at elevation 4 5, those are incl ud ed . Bat
,

19 the influence of the :> ear.rcol'umn connections on the column

20 line N 45, tnose wer e not incl ud ed?

21 :4R. AXE LRi ,D: Dr. hhite, were those i ncl ud ed , in

22 snich answers?

23 Da. WHITE: Tne beam-column connection -- this is

4 incl ud ed in the response to Dr. McCollom's question nuraber G.,.

i

25 ,4 R . GRAY: Do you have in front of you PGE Exhibit

| SSJVICH & .40ZYOKI
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1 25 part U? This is the Aarcri 17 responses to Staf f questions

2 of .sa r c h 7 .
C

3 DR. WhiITE: Okay.

4 4R. GRAY: You have indicated in those r esponse s

5 that based on the equations of diagonal tension, the elementg
6 sneer value can be less than 300 P S I for aspect ratios of

7 .73; is that co r r ec t?

C 8 DR. WHITE: Yes.

9 4R. GRAY: No w , the 300 PSI limit was used in PGE

10 1020, wnich is Licensee Exhibit 24. So can you verif y that

11 you are using values less than 300 PSI where those values are

ggg2 c alc ula ted and appropria :e in your analysis?

13 OR. WHITE: If diagonal tension controlled and it

14 were less than 300 PSI we wo uld use it. Now practically,

15 that has not occurred because when we have an aspect ratio of

C 16 .73 or higher, the diagonal at the, the controlling,

17 controlling mode. But if it were, we would have used the

18 value less than 300 PS I .

'

19 4R. GRAY: In that-s me document, I believe that

20 docu.nent did not address, part U , d id no t address the double

21 bl oc k walls as applicable to composit walls; is that true?
%

22 AR. SAR KAR: Wo uld you please repeat the question

23 once more, nr. Gray?

I 4 AR. GRAY: Tne fac tors considered in this response

25 to Staff questions did not address double block walls in the

3EDVICd & RDZYCKI.
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1 complex. They were considered for the composit walls; is

2 that true?
C

2 4R. SA RKA R: Yes, tha t's true .

4 .4 H . GRAY: And what is the reason for that?

S 4R. SARKAR: Well, this was, the response was(.
5 g en era ted for the purpose of illustration of the matter of

7 calculations of the. passages of the co.aplex walls.by

I 8 application of the appropriate modes of behavior. And by and

9 i large, of cour se, we are concerned with the composit walls.

10 out in case of the double block walls, the saiae approach
r

11 would be taken in the applications of the other modes for the

ggf2: evaluation of tne double block walls.

13 4R. GRAY: How would that ef fect the double block(
14 wall capacity if you applied those same considerations to

15 those?

16 .4 R . SARRAR: Are you referring to the diagrams

17 behavior or the particular mode behavior or in general?

16 4R. GRAY: In general.

In geneIal the bending modes for the19 .4 R . SARKAR:

20 double curvatur e and fo r the single curvature the method of

21 calculations would be the same. For the sliding the method

22 would be the same. Fo r the diagonal tension as is in P3E

23 1020 or perhaps in one of the NRC Staf f responses that we are

k4 limiting ourselves to 150 PSI for the diagonal tension.s

25 MR. GRAY: Wo uld any o f the capacities , s'se er

.
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1 capacities for the double block walls f all below that 150 PSI.

2 4R. SARKAR: Snould that fall below 150 P3I, the.
r

3 actual value would be taken.

4 :4 R . GRAY: But that has not actually been calculated

- 5 for double block walls, that same approach; is that co r r ec t?

G dd. SARKAR: In terms of the diagonal sheer , again?

7 .4 6. G RAY: In terms of all three that yo u mentioned .

i d .4 R . SA RKAR: As I say, the capacity evaluation for

9 the various modes of behavior apply both to the double bloca

10 salls and the composit walls. The only difference is that

11 tne coraposit walls we are restricting ourselves to the

||k2 ciagonal tension mode of behavior to 300 PSI waere as in

13 do uble block walls, that particular is 300 PS I .

14 :4 R . GRAY: Or less, i f calculate.

15 MR. SAR KAR: Of course, that is the ul t ima te .

C 16 MR. GRAY: Moving on to PGE Exhibit 30, which is

17 Licensee's responeas to Dr. McCollom's prehearing questions.

18 On Page 2 of 3 at the respo nse to questions 1, 2 and

.
'

19 3, in the next-to-the-last paragraph, you state that the

20 applicable load co.abinations of the S S A must be satisfied

21 to show that the raargins are restored. Isn' t it true that
'

1
'

22 the load coaibinations are not everything . Tne corresponding

23 acceptance criteria are also important in determining whether
'

s 24 the aargins have been restored. In other words, you

25 concentrate here on the load combinations, but you' ve also

.-
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1 got acceptance criteria which you compare to in determin'.ng

2 snether the .aargins are resto red .
-

3 Da. WHITE: well, that's true that the two go aand

4 in glove. I guess 1 don' t understand your question.

5 AR. GRAY: I am just trying to -- the indication7

5 nere is that to determine whether the commission's order of

7 v.ay 26, 1978 satisfied it's necessary to ascertain whether
-

8 the aiodified complex would satisf y the applicable load

9 comoinations in the FSAR. That seems to concentrate on load

10 combinations alone.
a.

11 DR. dHITE: 04ay, in order to sa tisfy the other

|hl2 aspects of the 40,000 PSI steel and thosc kinds of thinjs, is

13 that what you are referring to?

14 :4 R . GRAY: Yes, 'in other words there is more to it.

15 It's also what is acceptable to order the acceptance criteria.

[ 1G DR. WHITE: This is referring to or attempting to

17 refer to on the load side of the whole operation, what are we

13 considerin3 and trying to clarif y that.

'

19 i4 R . GRAY: Fine. In response to question 5 on pages,
.

20 on Page 1 of 4, the last paragraph on that page, you re f er to

21 the capacities snown in certain fig ures for walls R, N, 41,

22 46 and 55. here those capacities divided by the load factor

23 of 1.4?

4 DR. WHITE: Yes, they nave been div2ded by 1.4 ands

25 the appropriate capacity reduction f actors have been i ncl ud ed .

JE0VICd & ROZYCKI
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1 AR. GRAY: On Page 2 of 4 in response to question 5,

2 the top of the pag e the r e , you refer to the capacities that
,

3 nave been modified 41, 45 and 55 walls for the single

4 curvature mode of behavior. How were those single curvature

5 capacities determined?
7

5 03. #HITE: It's the same approach that was

7 described in our response to NRC question of February 13 in

6 the saae, same procedure all the way through. I don' t know

s if you want to go through all that or if that's adequate.

10 ilu. GRAY: What capacity reduction factors were used
.-

11 in that ena t?

||$2 OR. WHITS: Fo r the /er tic al sheer on the side of

13 the meaoers there, the sheer resistance is comin] from sheer

14 friction, so they were using the .8 5. The nonent across the

15 botto.a of the free bodied diagram, this is a flexure related

1 16 resistance, so they were using .9.

17 AR. GRAY: Was there capacity reduction factor used
.

16 fo r the beam-column connection?
--

19 DR. WHITE: No. '

20 4R. GRAY: And why was that?

21 DR. WHITE: The capacity reduction factors as we
.

22 interpret them are ' applicable to portions of resistance

23 associated with concrete. And here we are taking the

- 4 capacity f roa a steal kind of connection and therefore the

25 capacity reduction f actors from A C I are really applicable.

-
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1 4R. GRAY: Ev en t ho ug h t ha t beata-col umn connection

2 nas been considered as additional rein fo rc ing steel?
n
\

3 DR. WHITE: That perhaps may be your interpretation

4 of it, but no t our s. Tne beam-column connection was for

5 purposes of stiffness calculations for convenience of the7

6 evaluation considered as part of reinforcing steel , j ust as a

7 2aatter o f convenience. But in terms o f the actual mechanism
'

8 o f d ev e l op.aen t , it's a steel type of behavior not necessarily

9 concrete.

10 AR. GRAY: 04ay, in response to question 5, again,
-

11 Page 2 of 4, the last sentence at the to p par ag ra pn , you

||g12 incicate that the sliding of the diag >nal tension loads of

7 cehavior don' t govern the capacities for modi fied walls 41,13

14 46 and 55. Are the sl id ing and diagonal tension capacities

15 that you are referring to there, those given in PGE Exhi' ito

2 16 2 5 i te:a U , that is the March 17 response to the set of

17 questions. In response to Staf f questions. Response to

18 Staff gaestion 1 A.

19 DR. WHITE: I didnS t understand the goestion.

20 MR. GRAY: Let me go back over this again.

21 You state in the last sentence there that the

22 sl id ing and diagonal tension modes of behavior do not govern

23 tba capacities of any of these modified walls.

k4 DR. udITE: R ig ht .,

25 MR. GRAY: Are those capacities in sliding diagonal

300VICH & ROZYCKI
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1 tension capacities that you are referring to there, are they

2 the capacities that wer e calculated and provid ed in P3

C
3 6xhibit 25 item U in response to Staff question 1 A?

4 Da. WHITE: Let me repeat the question to make sure

5 I am g iving you the right answer. The sliding diagonal(
6 tension referred to here in the last sentence of that

7 pa r ag ra ph , these are the behavior mechanisms that are

( 8 re po r ted in question 1. Is this wha t the question was?

9 AR. GRA Y: Right, tha t's the question.

10 Da. WHITE: The sliding diagonal tension referred to
f

11 here is the same as the sliding diagonal tension here.

| kl2 MR. GRAY: Finc. And does that have the appropriate

,e 13 capacity reduction factors?

14 3R. WHITE: Yes, yes. Tne figures in exhibit U as

15 has been sta ted you r ecall, yes, the capacity reduction

C 16 factors are not included in these fig ur es . These were just

17 for purposes of illust ation. When we get around to

18 calculating the actual capacity of the walls, then the

L -

19 appropriate reduction f actors were included.

20 14R . GRAY: OKay, in the second par ag raph on this

21 same page of Exhibit 30, you, you state in the second
.

22 paragraph on Page 2 of 4 of the r espo nse to question 5, that

23 the flexural capacities were calculated by conservatively

9C 24 neg lec tin g the bond between the imbedded steel columns and

25 the concrete?

-
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1 DR. adITE: Yes.

2 4R. GRAY: Isn't it true that that bond may not be
.

.

3 very reliable, that it may well not exist?

4 DR. WilITE: It is undetermined the quality of the

5 bond. This is why we have conservatively neglected it. Car-

5 neglecting of tne bond does not indicata on our behalf that

7 -e expect the bond to be zero. We do not expect that to be

I 8 tne case at all. We expect sotae bond to be there, dal 70 t.

9 ceing able to quantif y it , we have conservatively neglseted

10 it. out that should not be construed to indicate us
-

11 Delieving that there is no bond. We believe there is.

||%2 4R. GRAY: So if there is a bond there by neglecting

13 it obviously it's conservative. If it's not there, then

14 neglectin3 it is just wha t should be done.

15 Even if that bond does exist, that should have no

C 1G effect on the double curvature behavior; isn't that true?

17 DR. mlITE: If the bond does exist between these

18 panels, then they would not f unction as individ ual pan el s .
,

19 Tney would f unction now as a segment of wall 93 feet long or

20 depending on the wall we are looking at. So the presence of
|

- 21 bond or no bond is important. I say 11 the bond is there,

22 then it doesn' t oehave as individual panels between beams,

23 one great big long panel.

3 4 AR. GRAY: On Pa g e 3 of 4, the next pag e , yo u

25 indicate that the g rowth of the wall panel due to this

~
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1 .aicrocracking or staall cracking will compensate for the

2 ef fect of creep and snrinkage,

C
3 DR. h'H ITE : Yes.

4 AR. GRAY: How tauch creep and shrinkage will it

5 co:apen sa te fo r? Compensate fo r , yo u a ss ume 140 microinchesp

5 per inch of creeping and sh r in kag e?

7 A. he are looking at the influence of this microcracking

-
,

8 to provide a vertical growth strain in the neighborhood of-

9 240 raic ro inche s .

10 J. On the last two sentences of tha t pa r ag raph , you state

11 that the total load of the wall will not, in effect, change

|||12 and the effect on capacity will not be significant. Do yo u

13 see where I ata referring to?

14 AR. AXSLRAD: What page are yo u o n , Mr . Gr a y?

15 MR. GRAY: This is the same page, 3 of d, to p o f

C 16 question 6, the large pa r ag raph , last two sentences.

17 AR. AXELRAD: Thank you.

18 4R. GRAY: In making that statement, have you
,

19 considered what the combined effects of gross bending and

20 dead load reduc *. ion could be concurrently?

21 DH. NZTE: Well, the combined e f fects are addressed
-

22 in response to question 1,B,that are darch 17. So that is

23 backed up for the previous statement.

b 24 MR. GRAY: slave you verified that the load capacity

25 for redistrioution of the loads are viable? In other words

oE0VICH & R02YCKI
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1 that the loads can redistrioute the way they need to.

2 3R. v.d 1T E : Yes, we have looked at the load
C

3 redistribution that would be associated with the influence of

4 gross bending and this kind of thing.

5 Now, if you take a look at the panels being attached(-
G to one another by the floor diaphragm, this is the mechanism

7 tnat is used for actual load redistribution within the system.

6 If a panel snoula be -- actually, you can' t put the load in

5 the panel, and the panel says that its capacity has been

10 exceeded, and then the load goes someplace, that isn't really
.

11 snat happens. Tne load will not have gone to that panel in

ggp2 the first pl ac e . So by vir tue of. the load never being there,

13 the idea of redistricution is somewhat the figment of an7

14 an al ytic al imag ination . 'The actual building doesn' t respond

15 that way. In actuality, the floor diaphragm will route this

1G load to wnoever has the stiff he's members. It isn't the

17 load started out in one member, that capacity exceeded and

18 then tne load want someplace else because it was never there
-

- .

19 to start with. -

20 dowever, if you get down in a microscope to look at

21 this thing, if you are not caref ul to arrive at that
_

22 aeg inning po in t and then try to see how a load is going to

23 try to depart from that identification. But when you step

{; k4 back and actually look at the response of the 'ouilding , it

25 really doesn't quite behave that way. .

oEOVICd & RCZYCKI
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1 Ah. G R.sY : hill substantial cracking occur in the

2 sall panels uno e r these conditions we are talking about?

3 DR. AaITE: I wo uldn' t call it substantial. Let's

4 try to put some, some bounds on that. If you take a look at

5 the oehavior of the test specimens, for instance, in their7

G approaching ultimate load , the kinds of cracks that develop

7 where -- I thinn what most people would call a hairline crack,

! O soiae tnin g in tne ten mil category, a fairly small cra:k. And

9 in terms of actual cracking as referring to developing in

10 these walls, this is primarily what it's going to' b e . Tne
.

%

11 panels are essentially flexure controlled so the cracks will

||k2 oe flex ur e cracks rather than large diagonal cracks.

13 AR. GRAY: In the figures attached to yo ur fig ur e --,

14 specifically fig ure 53 and 64 and 65, the single curvature

15 capacity is not shown on the f ig ure ; is that correct?

C 16 DR. WHITE: What was that again?

17 AR. GRAY: The single curvature capacities?

lo OR. WHITS: Correct.
/

s -

19 AR. G RAY: Do you have any idea where that single

20 curvature capacity would fall on each of these fig ur es?

21 AR. SAR KAR: Yes , as discussed yesterday which we

22 talked aoout earlier, there is a substantial amount of

23 difference. So for a matter of clarity, we did not show the

1 4 single curvature capacities in those fig ures.

25 Md. GRAY: You say they are not substantially
t

|

_
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1 different from what?

2 4R. SARKAR: From the double curvature capacities.
C

3 There is some slight dif ference. But as I say, this is a

4 large amount of dif ference in order to make any substantial

5 change.p

5 I4 R . GRAY: Okay, on response to question 11, Page 2

7 of 2.

f 8 03. WHITC: Still on Exhibit 307

9 an. GRAY: Yes, Exhibit 30, the third . paragraph, I

10 g ue s s , again, tne same question, if, the probability of the

C
11 beam a nd the columns and the concrete, if that bond exists it

||%2 provides you with so.ae additional. capacity here; is that

13 co r r ec t?
{

14 DR. WilITE : Correct.

15 MR. GRAY: Which you have neglected in any event.

b 15 DR. W!iITE : Tna t's tr ue .

17 AR. GRAY: In response to question 12 in Exhibit 30,

16 Page 1 of 2, che first pa r ag raph in the answer, in the last

C ..

19 sentence, you state that the Trojan FSAR went beyond the

20 minimal requirements of the UBC. And the simplified equation

21 in the USC by specif ying response spectra method of that;

22 an al ys i s . You are not claiming that this is a conservatisa,

23 or are you indicating that that's a conservatism.

4 DR. WHITE: No , I think it was just a simple-

1

25 statement of what the situation is and a word of caution of

|

' '
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1 trying to apply USC allowables with a set of loading

2 conditions that is inconsistent with the kind of load that

-

3 Uec was talking about. In developing & particular code,

4 their loads, their allowables are normally developed hand in

5 giove. And if you pick one set of allowables in someone else's-

6 loading conditions, you run the risk of coming up with an

7 inceapatible, although mayoe conservative, at least an

S inco.upatible set of conditions.

9 MR. GRAY: he have no further questions at this time.

10 CHAIRMAN .4 ILLER: Okay, Dr . McCollom?

11 DR. McCO LLOM: In the questions that I gave at the

||k2 prehearing conference, I was concerned about the criteria

13 aoout which we should j udge whether we have met the

14 requirements of the FSAR. Bo th yo u and the Staff nave

15 re s po nd ed to this. Yo u d id it in your Licensee Exhibit No.

C 16 28 and the Staff did it in the Staff Exhioit No. 17. have

17 you had a chance to review the Staf f's writf.ng on this?

18 AR. SARKAR: Tne answer is yes, Dr. McColloa, we
[. '

'

15 went through the Staf f's yesterday.

20 DR. McCOLLO4: All right, are you the one that is

21 kno wl edg e a ble , then, about whether, what you have suggested
_

22 is the criteria and wnat they have suggested is the criteria

23 are compatible or does one go outside the bounds of the other

24 one in certain areas, and if so, how.-

25 A R. SAR KAR: That is a question, Dr. McCollom, I
|

.
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1 have to refresh my memory a little bit and go through the

2 Sta f f's testimony and give it a glance to se e wh e r e we sta nd .

3 DR. McCO LL01: I think that would be use f ul , and if

4 that's all r ig ht , I would suggest that you do that carefully

5 and then we can address that problem.p

6 MR. AXE LRAD: Dr . :40Collom , are you referr ing to the

7 Staff's answer to yo ur , the Sta f f's answer to question 21 or

8 referring to pages 19 and 20 of the Staf f's testimony ofs

9 darch 24, 19807

10 JR. .4c CO LLO4 : Tna t is part of it. I believe, also,
e

11 there i s s o.ae part of it in question 23.

g12 CllAIR A AN MILLER: Pa g e 3 5.

- 13 AH. aXELhAD: Appearing on Page 22 of the Staf f's

14 testimony, their question 23 and answer 23?

15 DR. ncCOLLO4: Also, so is -- the answer to that is

'

16 yes, Mr . Axelrad , but also, I believe question 22 starting on

17 Page 21 is related to that. And the answer to it.

18 46. AXCLRAD: So we are referring to the Sta f f's

'

19 testimony appearing beginning on page 19 on March 24

20 CHAIR 4AN 4 ILLER: Rig ht , and subsequen t , _ most , if

21 not all, the balance of page 19, I think, Mr. Axelrad.
.

22 DR. . McCOLLOM : I believe it goes through page 25, if

23 I have gotten my pages right now.

k4 4R. AXELRAD: No, I believe it wo uld stop at pa g e 23.

25 Appearing on page 24 is a question with respect to analytical --

t
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1 Da. McCOLLO4: I agree, so it would be fron page 19

2 to pag e 23 inclusive.

3 .4 fs . AXE LRAD: Yes, right.

4 CHAIRAAN AILLER: Do we und er stand the panel has not

r 5 e.< am in ed that testimony or not? I did n' t get the answer.

G Da. biHITE: We have.

7 AR. CHAIR 4AN: You have.

<
d da. AXELRAD: Tne panel has reviewed that testimony-

9 together with a lot of other testimony and a lot of other

10 materials. ne j ust wanted to be sure they were add ressing

11 the right question. It might be useful if we took a short

||ht2 recess at this point.

13 4R. CHAIR 4AN: If we take a short recess, the pan el

14 as I understand has read'the testimony of the Staf f , is

15 familiar witn it, the snort recess will enable the Staf f to

[ 16 focus so we can proceed. Recess.

17 (Recess)

16 Ja. iiHITE: We believe that we are in the basic

'

19 agreement with NRC Staf f in-terms of the objective of the

20 storing required margin. It's prinarily my meeting the FSAR
.

21 criteria, this is prepared in the discussions of the Staff

22 section FSAR section 3678 but since the NRC is still in the

. 23 process of reviewing, we are not sure we are in total
|

| s 4 ag r e eraen t . But from what we think so far , we think se are.

4

25 DR. McCOLLO4: One of the places where the Staff

SCOVICH & ROZYCKI
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1 questioned was that you were taking advantage of other

2 atructural capacities such as the steel frame primarily being |
r

3 used to carry the weight rather than being relied on to

4 resist lateral loads. No w , is that consistent with or

5 inconsistent with anything with respect to the FSAR criteriap

6 for sais.aic capabilities?

7 DR. WHITE: Ta e ESAR indicates that the steel f r aia e

8 'was designed to carry the vertical load and the concrete

9 nasonry walls were designed to resist the lateral sheer. It
.

10 does not say that the steel f rame was designed to carry only
F

11 tne ver tical load. It says it was designed to carry the

|||12 vertical load,

13 As Ar. Anderson indicated this morning , the originale

14 designers obviously recognized the steel frame being there

15 ano .as able to take some value for it. It was not

15 quantified in the original design, however.

17 3R. Mc COLLO.4 : In terms of the use of the STARDYNE

18 finite eleraent model, in your words, 'how does the criteria in
'

19 the FSAR permit the use of th-at model?

20 DH. WHITE: In my understanding of the requirements

21 in the FSAR, it makes no mention as to the limitations that
.

22 one must use in developing analytic model. At the time that

23 the original analysis was done, the finite element analysis

b4 that we are currently using was not available on production

25 basis. It was strictly a research tool if used at all. As a
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1 consequence, the best tool available at that time was the

2 atick model which you recall from Phase 1 what the stick

(
3 model re f ers to , viewed f rom today's standa rds , that was a

4 relatively crude model. liowever , a t that time that was as

5 good as could be done.c
6 DR. .dc COLLOA : See , now, I appreciate that, and I

7 appreciate the ability of the STARDYNS model.* But all I am
'
t S tr yi ng to do at this point is to determine t. hat we haven' t

3 violated the PSAR or if we have that we justify that. And I

10 think wh a t you are trying to do is justify it. But I wonder

11 if it cannot be included or is not incl ud ed under wrItever

||gl2 cover the FSAR would have pe rm i t ted .

13 DR. WiiITE : hell, the FSAR would certainly not

14 exclude the use o f STARDYNS. It doesn' t require that it be

15 used.

[ 16 DR. McCOLLO4: STARDYNE or a finite element model as

17 compared to a beam stick model .

16 03. WHITE: Right. I might point out that in tne

19 original design, you have cerIain knowledge of loads, and

20 anowledge of loads that existed at the time of the original

21 cesign is not as good as we currently know it. And because
-

22 of that, this is a different, different kind of situation.

23 he feel we have a much better appreciation for the behavior

b4 of the structure than the original design was able to develop.a

25 And because o f that , it gives us certainly more comfort.

.
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1 JR. sicCOLL3:1: Cn cage 47 of your testimony,

2 Licensee CAhioit No. 23, there are two questions, 39 ana 90p

3 tnat responc to the criteria being used for the new

4 reinforced concrete walls capacity and the capacity of the

C 5 steel plates.

a DR. WHITC: Yes.

7 OR. McCOLLO:1: Are tnose Doth consistent witnin the

require.nents of the PSAR?a

v OR. h:IITE: Thase would supersede tn3 requirements

1s of the FSAR. They refer to the coda at tnat time.-

11 DR. .1cCOLLO.1: 00 you recall that there is any

12 reason why codes cannot supersed'e as far as the PSAR

'

13 requirements are concerned? Just like, for instance, a

14 STARoyJE analysis permittea where as the ceam stick T,odel was

15 permitted first?
-

'
lu DR. WHITC: They certainly can supersede.

17 DR. I cCOLL}1: In your opinion, does it change the

ld acility or margin of tne seismic capability of tne structure?
u <

13 DR. AllITC: In the development of codes, E following

2J Cod 3 is not necessarily more conservative than previous code.

21 As -- if you look oack over history, sometimes tney learn

22 something that causes them to go more conservative or less

23 conservative. So a new code in itself does not necessarily
O" 24 indicate an increase in margin. In many cases thct is the

25 situation, cut not in all casas. I tnink tnat it woula
9

.
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O
1 cortainly oe tnc ocsign that would develoo Dased on tne

2 latest coda soulo certainly reflect tne latest th in!:in g . So

3 from that point of view, wnatever margin you have as a result

4 of using that code would oc considered by the engineering

( 5 cc:nmunity certainly an adequate margin.

a 02. '1cCOLLO A : $nd possibly even a cetter or

? Justified one with more accuracy.

(
3 OR. UHITC: Yes.

> DR. 11 :00LLO.1: I guess I would oe remiss if I didn't

is comnena wnoever wrote tne section for an excellent editorial

11 analysis. Is that yours,|1r. Whito?

12 DR. WHITC: No, I have 'to certainly give credit to

13 cir. Sarkar. I think he did an excellent joo in developing

1% tnis overall testimony.

15 sh. 71cCOLLOM: I would like to turn to page 55.
.

15 DR. ilHITE: I might also indicate that the questions

17 were developed along with Mr. Z]hnson as well.

Is DR. ?!cQ0LL71: In your question numoer 110 and the
. .

19 answer, you suggest that J$1:Q Single Curvature CapBCities
.

20 result in calculated capacities that still satisfied the 03E
.

( 21 and SSE demand witn appropriate capacities. What oo you mean
.

22 cy appropriate capacities? Did I get the wrong one? Excuse

23 me, it's qJestion 111, the next one. Question 111 with the
O

24 ans.er tncre. Aopropria te .nargins. My question is, what is

25 tne appropriate margin?

SEMIC?i & R30YCi(I
O



--.... . ~. . -- ._. - - . - - - _ . - _ . ..-.-.=~_w.< --

4407
<

O
1 3R. .!! ITE: Your reference is ma:e to satisfy the

2 criteria aitnin tne F3AR. And the modifications are
C

2 cevelopea with the idea of meeting the requirements of the

4 fact of 035 loading coscination within the FSAR.
.

C 5 DR. McCOLLO: : I think i.5e only otner question I

i nave is with resocct to Licensee Exhibit no. 30, the answers

7 tu the questians from the prehearing conference. And it is

C
d witn respect to question 6, again.

') I accept the fact tnat the walls that jou selected

ld to make these co.nparisons were tne ones that were .nost

11 effectec. Ana certainly, it was very nelpful to me, I a-n

k12 nappy to say, cecause I know it was extra sork, to put thea

J 13 on these figures as tney are. 3ut is there some way that you

14 coula either using the model or just descriptively tell us

15 wny it is that tnece sere the ones that aere nost effected ny

16 tne cnanges that were made in the modification?

17 3R. 43ITE: Nell, the force capacity representation

10 that is on these ciagrams, the reason these particular walls
'e -

19 sere selected is, first off, these were the dalls upon which

20 .nooification were aaae. Mosifications were physically mace

: 21 to in ter.as of the east-west walls, walls 41, 46 ana 55. 30

22 as a result, wnatever capacity these walls had prior to

23 accification, their capacities nos are further enhancec.

G 24 Tne other two walls that are t.1entionec are the east

25 and west walls of the Control Building walls, R ana N. Anc

3237ICri & ROZYCII
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O
1 again, these walls nas suostantial modifications nade to tnem

2 aita tne filling of the train oay, adding assentially an

3 accitional 30 to 43 percent of sneer area on these two walls

at the lowest elevation to where tne elevation of the sneer,

C 5 is the highest. Now in addition to the comolex, the walls

s were not .accifico DecauLe the capacity was at their corrent

7 condition, tne loacs within those elements, those walls which

J were not moaifica cnangea somewnat, but tnere was not a na3or

9 redistribution of the salls as a result of nacifying tne wall

lu witnin tne Control Builcing complex, the Control 3uilding.

11 So the walls that sere not,snown in these diagrams,

O 12 the capacities were not enanged at all. Tne loacs only

J 13 varies slightly and in virtually all instances tnere was so.ne

14 recuction in tne loads oecause now the walls that nad oeen

la nooifisa nave tne capnoility of accepting greater load than

C
16 eney were oefore. So the other walls now are loaded less.

17 30 tne walls that are snown, that are shown that way because

ld these are shere -- this is the place shere the new capacity
% ,'

15 has oeen acced. The otner walls as mentioned earlier,
.

20 capacities were unenanged, loads went doan s4ightly, not a

i 21 cig shift.

22 GR. McCOLLOM: I assume from tnat statement that if

23 the facility had been left as it were, unmodified, and if

"
24 there were a seismic event to occur that were large enough to

25 cause failures of any walls, that the wells that you have

--,
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1 moatle: nere would oe the ones tnat would be exaectcc to fail

2 first?

3 DR. dHITC: If thece walls were to --

4 DR. hc COLLO'!: I am saying I know that it isn't

( 5 feasicle and tnat it isn't in the specification, out if there

3 were a seisT.ic event sufficiently large to cause failure,

7 woalo : nose ce the ones that woul'd De failing first? '!o t.

(
) necessarilf?

.

3 Da. ddITE: Not necessarily. Tnere are some f-irly

10 3:aall .va ll s , se refer to tne:a in Phase 1 a0 .ainor walls.

11 fners are so.ae of tnose walls that would reacn their capacity

||h 12 prior to so.aa of the ?.ajor elements. Now, whether or not for

( 13 that local wall, you would consicer that wall as having

14 fallou or not, this, I think, cependo on one's cefinition of

15 failure. In terms of functionality of the overall complex,

('
15 the complex certainly has not degraded its capacity fro.n a

17 functional point of view. So from tnat point of view, tnere

ld is no failure in terms of an individual wall exceeding its

19 local capacity, zeroing in'o that one wall, mayce you would

2J conclude that it has yieldco or failed or something, but

( 21 certdinly not tne complex.

22 If on'e of these major walls were to ext.eco its

23 capacity, however, now we are talking aoout, at least from
'

' 24 our predictions of eartnquake, far Dayond tne 33E.. 3ut if

25 tnat were to occur, now we are getting into structural damage

,
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O
1 .inere it's note difficult to pratict tha functional

2 capacilitics of the complex. Proaaoly still co just fine,

3 out it's 4;. ore difficult to track from an analytical point of

4 vies.

I 5 3ut as far as saying the procacility of tne wall

acing just fine, is that the earthcuake in San Fransisco, '06,o

/ tnare arc a nuacer of structures where construction technique
r
'

s ans in so.nc respects siailar to what we are using here. They

s aa: steel fraae witn unreinforced crick infilled panels and

10 t.'.s cailding came tnrougn fine in terms of not collacsing in

11 tnis Kina of tning. Gow, we certainly woulc not expect the

12 s a ..e r, ins of ochavior in tnis pa'rticular building. Jut just

f 13 as on exa.nple of wnat can ce cone with virtually no seismic

14 cecign wnatsoever yet ce acle to survive an extreme

15 carthga:<c con-ition. So for this reason, I feel very

C
15 confisent in saying tnat even thougn tnere may ce some sorts

17 of da.aage for a SSE oeyona tne level that we are looking at

15 from a functional point or vi,ew, not a real cig proclem.
,

1> CHAIR:1AN MILLED: Very good. Tnat completes my

2v .j u e s t ion s .

_ 21 CdAIRMAN HILLER: Thank you. Is tnere anytning

22 further of this panel?

23 :!R. A%CLRAD: If we could nave just a few minutes to

C
24 deteraine ancther or not we have any redirect, .r. Chairman.'

,

!

25 CHAIRMAI; nILLCR: Yes.

35Jv'I CH & R);YCKI
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1 :ia. 4XCLRAD: A ten ainate recess?

2 C.IAIMIAN MILLER: Let me inquire first, and you willy

\.

3 9et your ten niaute recess. Anycody else have any cuestions?

4 Intervenors?
,

( 5 Very well,

d rid . .4XSLRAD : If we Dave no redirect, or just a few

7 minates of reoirect, se then plan to put on Professors liolley

(
6 and sressler

3 Cd4IRMNi .IILLCn: 411 right, are we reacy to resu.ne?

_ lu 1R. AXELRAD: Ye s. , we are, Mr. Chairman

11 CdAIRI A;i 1! ILLER: I assume these gentleiaen men are

12 tne next witnesses?

13 iiR . AXCLRAO: Yes, they are, t!r. Chairman.

14

15

C
15

17

13
t .

'
15

2J

21

22

23

0*
24

25
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9
1 .1YLE J. HOLLC7 and DJRIS 3RE3 Ldh

2 .as tnereupon producea as a aitness in oehalf of tha
{

3 Licensee, and having aeen first duly sworn on oath was

4 examined anc testified as follows:

C 3

5 .1R . AXCLRAD: Before proceeding with the testi.aony

7 of these witnesses, Mr. Chairman, de nave previously had

(
a . narked as an exnioit in this proceeding a document entitled

s review of jroposea design :acoifications for Trojan Control

la suilding, :laren 13,1930 oy ilyle J Holley, jr. and Soris

11 3resler. 'e previously markes that 2xhioit 29. If sc could

12 .aace tnat Exnioit 29 A ana we na've handed up to the parties,

( 13 to the memoers.of the Boarc and the reporter tao aa6itional

14 acco nents , one entitleo professional cualifications of Myle J

15 .2 o l l e y , Jr. anien I would ask to oe marke for identification

(-
lo as 29 2, consisting of two pages, and a 1-paje cocu.nent, at

17 tne neac of anica is name, 3cris Sresler, whien I woula ask

lo ce marked for icantification as exhibits 29 C
L ~

19 C:iAIR:4AN D1 ILLER: They :nay oe so marked.

20 ( E X H . -1;3. 29 A, B and C marked)

_
21 clh . AZELRAD: Professor Holley, would you please

22 state for tne recora your name, adcress, and present position,

23 DE. HOLLEY: ily name is Myle J Holley, jr. :iy
'

'
2 ', casiness adaress is cox da, : I T oranch, post office,

25 Cascridge, Massachusetts.
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1 Ana your third question was wnst?

. J cR . AAELRAD: Your present position.

3 THC 0;ITJS3S: I a.n a consulting structural

4 engineers. I nola the title of professor a.neritus in civil

( 5 engineerind of !! I T.

S :!R . AAELRAD: You have oefore you a copy of the

7 t.Jo-page docu.nent entitled Professional qualifications of
r
'

3 .lyle J |iolley, jr. which has Daen marked for identification

s as Licensee Enhicit 23 S.

lv Dh. HDLLEY: Yes, I 30

11 .!h. aXCLRAC: Do you nacpr tnat statement as your

O in t'is proceeding?12 statement of qualifications n

~

13 OR. 'iOLLCY: I think there may te one small error..

14 :iR . A4CLRAD: Uould you oring that to our attention,

15 Clease?

!
'

lb DR. ii3LLEY: In tne second sentence, the cocument

17 says I Joined tne 'l I T faculty in 1946. My recollection is

16 I cecatae an instructor in 1946 and actually joined tne

13 faculty in 1947. Other than that, I think tne c0cument is

20 all rignt.

'21 ein. AXSLRAD: Thank you. Do you adopt that

22 statement as your state. ment of qualifications in this

'

23 proceecing as corrected?
.

|' 24 3R. dOLLEY: Yes.
.

25 MR. ASCLR&D: Could you sum vice for us oriefly your

EEOVICH & RO"Y22I-
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1 edacational aackground ans excerience?

2 DR. HOLLSY: I nave a cachelors aegree and mastors

3 degree from 11 I T in civil engineering. I received the

4 cachelor's degree in 1939 and then remained at the institute

5 for 2 years as a teacning assistant. I was away from the

3 institute until 1946 during which time I was working for the

7 5 :4 organ Smitn Coapany in York, Pennsylvania, primarily as a

(
'

stress analyst in the heavy machinery field.a

9 In 1946, I returneo to 51 I T, dent into the studies

10 .ihica I haa interruptea, as noted, received my aasters degree

i 11 in 17 anc Joined tne faculty in '47 in the structures'
-

12 alvision of tha aepartment of civil engineering. I remained

f 13 an active faculty aemaer until 1974 and for a large. For a

14 significant aortion of those years, I was hea of the

15 structures division of the departs.ent of civil engineering.

C
lo I nave oeen involvea in, in engineering essentially

17 since 1941. Starting sometime in the early 500, I co.aoinea

, 13 .T.y consulting engineering efforts witn Professors Biggs
k

-

13 (pnonetic) and Hanson (pnonetic) and over that 20 some.oda

2U years, I nave oeen involved in a large numoer of engineering

21 projects. I would say tnat my efforts have been primarily

i 22 either in assisting in the design of complex structures or in

23 the appraisal of structures anicn evicence sor.E cifficulty.S?

24 Ine experience has included, as incicated in the

25 written cocuaent, a considerable amount of time in the
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1 nuclear cower fiela.

2 iR . AAELRAD: Professor Holley, you testified in the

3 ir.teri:a operation phase of this proceecing; did you not?

'
. DR. ;iOLLEY: Yes, I did. .

C' 5 .1R. AXEL 3AD: And since that tiae, you have

5 continued to ce involved in the review of tne proposed

/ . codification orogra:n?

(
DR. :13LLEY: Yes, sir.

J .!R. AAELRAD: Do you have before you a copy of the

10 c oc u.aent entitled revies of proposed design and .aodification

11 for _ro3cn Control 3uilding '.: arch 13, 1930 whien has'

9 ~

12 previously caen markea for identification as Licensee Exhioit

( 13 2s A?

14 DR. .iOLLEY: I do.

15 na. AXELRA3: Are th?re any corrections or adoition

( 16 you would .aake to that docu.T.ent?

17 O f. . HOLLEY: There tire not.

16 .1R . AXELRAD: Is this testimony true ano accurate to
,'u

l') tne oest of your knowlecge?

20 0a. 13LLEY: To tne cest of .r.y knowledge, it is.

7- 21 .i P. , AXELRAD: Do you adopt that in this proceeding?

22 DR. HDLLEY: I do.

23 .1 R . AXELRAC: .ir . Bresler,. woul you state your

|- 24 address anc na:ac for tnis proceeding?

25 DR. 3RE3LER: : y narie is 3aris Eresler, r.y adurcss

;E3VICH s A0ZYORI
,



.

. . _ . _ _ _ ,_ .. - = ,. _ _ _ _ ____. _ _ __ _ ,

4416
_

O
1 is !atergate Tower, suite 755, 19UC Posell Street,

2 imeryville, California.

3 I am at the present time one of the principals in

9 the firm of Wiss, Janney, Elstner and Associates, and manager

C 5 of tneir California office.

v I have ceen retirea from the University of
.

7 California at Berkeley for tne last two years where I had

C
o taugnt for a perica of 32 years. I received mi : achelor of

> science in civil engineering degree from tna 'Jaiversity of

10 California in 1941 anc for several yearc following was

11 working as a design engineer in the ship building incustry

12 and then tne aircraft industry.

13 At the and of the war, I returned to Califor.'ia

ls Institute of Technology in Pasadena wnere I raccives my

15 master of science cegree and an article in engineering. \nd
-

'
15 snortly there'after Joined the faculty at the University of

17 California at Berkeley.
.

15 During tne years at the University of California, in
-

19 addition to ter.ning and research, I have continuea to engage

20 in consult 4 .g to a more limited extent while I was engaged in

21 tne u .versity. The focus of my researen nas been primarily

22 structures in distress or structures where a potential-hazard

23 was involves and to a large messere the source of the hazard

~

24 was of seis.nic nature. Tnis involvee a variety of structures,

25 steel, and reinforce: concrete alike.
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1 :y area of specialization sas, at least for the last

20 years, was in reinforcea concrete. I nave oeen active in

3 a number of professional com.nittees Doth in the American

i Concrete Institute and the American Society of Civil

I 5 Eng ineers , com:aittees whicn prod ace documents leading to

5 developing of total criteria.

7 I tnink that might ce a sufficient re's ume '

C
d 13 . A4ELRAD: Thank you, Professor 3resler, are your

9 qualifications suramarize3 on the 1, page occument that har

lJ previously oeen markeo for identification as Licensee Exhioit

11 29 C?

12 DR. 3R33LER: Correct.

C 13 :lR. A XCLF.AD : Do you have any corrections or

14 a30iticas to saake to tnat 1-page document?

15 D i' . 3RE3LSh: I have not.

( 16 . iR . AXSLRAD: Do you acopt tnat statement as a

17 statement of your qualifications in this proceeding?

lo DR. BRESL".R: I do.
e

19 .is. AxtLRADe You nave previously testified in this

20 ,aroceeaing at the interim operation pnase?

21 DR. 3RESLER: Yes, I have.

22 Md. AXELRAD: Since thct time have you continuec to

23 review the aesign and proposed modification of this far;ility?
'

',
| 24 DR. BRESLER: Yes, I have.

25 4R. AXCLEAD: Do you have oefore you ? cocument
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e



.

__ :n -

~ ~

., -.. _ _ - - --

_ _ _ _ _

.

4413

h

I enritlec review of proposed cosign ana moaification of

proposed Trojan building, as was markes Licensee Exhioit 29 A7

3 DR. 3RESLER: I have.

* MR. AXELRAD: Do you have any corrections or

C 5 adoitions to make to that docu:aent?

6 DR. 3RESLER: No, I oo not.

7 DR. SkE3LER: That is cocu.nent true to tne oest of

(
s four knowledge?

J DR. 3RESLEd: It is to tne oest of my knowledge.

_ 10 MR. A < C LR.;D : A.n d do you adopt that testimony as

11 testimony in tnis proceecing?

O 12 DR. 3hESLER: I do.

~~

13 :R. AXELRAD: Professor Holley or Professor Bresler,

14 could you su.amarize for us the review that you have cerformed

15 wnica les to tha ; reparation of this report in this
c
h

15 proceeding and also summarize for us the conclusions that you

17 nave reached?

la DR. BRESLER: If it's agreea0le with you, I will try,

% *
.

,

1, to summarise this testimony oriefly. And I am sure professor

20 Holley woulo want to add further remarks when I complete my

i 21 orief su:amary.

22 As I have already respondeo following the hearings,

2

9 .i previous hearings, we have been participating in developing
_

J
24 aesign modificatioas. Tnese involve frequent conferences,

25 the 3ecntel Staff, PSE Staff,.and in acaition conferences

3EOVICH &,R33YCKIe
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1 net.seen professor Molley and myself in addition to tnese.

2 Also I cla at this time to estimate precisely the amount of

3 ti.ae we nave spent on this, but I aculd quess something in

4 the order of perhaps 3J days a year or something of that sort,

C 3 at least of that order. I have not checked the figures

6 precisely, out something of that sort. So tnis woula

7 represent an effort, for ae, at least, of about a montn ans a

C
b nalf over a period of a year and a half.

9 In the course of tnis appraisal, we have followea

10 closely tne development of various analysis, the development

11 of criteria, but whien results of the analysis were evaluated.

| h 12 de have developed closely test results which Icd to the.

13 aevelopaent of these criteria and examined all the documents

14 that resulted or reported results of analysis an0 avaluation.

15 .ie nave in our testimony discussed the ocjectives of

(
lo structural mocifications. Ana, of course, the principle

17 oojective is essentially mandated oojective to satisfy the.

ld specifice CBE criteria, essentially under the same conditions
t -

19 as the original design specified in these conditions.

20 Tnere has oeen some discussion of the 03E criteria.

21 They are not, perhaps, easy to state cirectly, and as has

22 caen ciscussed previously, tnere may oe cifferent

23 interpretations ny engineering, qualified engineering

24 jrofessionals as to tneir precise acaning.

25 It is our ooinion here, it is our view here that 03E
,

3E3VIC3 u .7.JZ?Cdl
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1 represents maximum event that a facility - .naximum seismic

2 event a facility will ae sucjected to without any way

3 cisrupting functional capability. And tnat's all it gives.

4 4 hen one introduces factor, one introduces only for

5 the purpose of comparison of the response and the OSC

5 conaitions witn so much higher capacity and to s.t w that

7 tnere is a reserve margin of performance but a so-called

C
a factor 03C event is not an event that cescrices specifiec 03C.

s If I have aisstated or misrepresented anything, I know

10 professor Holley will correct me.

11 The next itaa, perhaps, in our testimony goes to the

h 12 actter that Decaust of the co.nplex nature of the Duildings in

13 this complex, ano I mean the type of construction whicn^
.

14 utilizes a sreel frame, in many cases a tnicr. concrete core,

15 faced oy .nasonry exterior anc interior, a very cifficult

16 sandwich to cigest, that tne existing codas, in fact, do not

17 deal with such structures. The existing codes are usually

lo ceveloped either for reinforced concrete structures or
- .-

19 prestressed concrete strucfures or. steel structures. Out

20 when the structure involves the various materials in one

C 21 composit, one gets into proolems of interpretation of codes

22 that are Just intractiole anc inapplicaole.

23 Therefore, it became necessary in tnis program to

' ~ k
''

24 verify criteria oy which the analytical results could na

25 Judged. The criteria could oc developec from theoretical
.

-

s
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1 concideration, from our knowledge of materials end from our

2 knoaledge of composit oahavior of these materialr. 2ut our

3 confidance in criteria so developed sould procaoly not ce

4 sufficient and would require verification oy SSC program and

I 5 tne principla purpose verification oy a testing progra,a. And

tne principle purpose of tne testing program was to verifya

7 such criteria.

C
e, Furtner more, in this particular experimental

> p r o g r a.1, tnere were a numoer of parsaeters charactarizing the

10 specific Control Builaing, not just in general dealing with

11 c ac.acs it structares, tne a.uount of reinforcement, the

12 tnickness of concrete core. Tne'specim(n as nearly as

13 passiole aesignec to moael some of the parameters tnat

14 represented tais particular cuilcing. The effect of cyclic

15 loacing was anotner aspact that han to ce verifien ey a

C
15 testing program.

17 Tae principle test results of this program were 1,

18 to identify modes of failure. And three moces of failure
.

19 aare ioentifiec, flexural failure, sneer failure which are

2D quite com.non to all types of coastruction anc slicing moce of

D 21 failure that is frequently ooserved in ansonry construction

22 out .u ig nt not ce observec in other type of construction.

23 In the co.tposit structures, it was quite interesting

- 9,
2 tnat .; hen the full co.uposit wall masonry concratc and steel

25 frane acted together, the sliding moce generally was not a

3CDVI 2.i & C32?C4I
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1 critical acce. This sas verification that was very important

2 for us in developing and applying the various criteria.
,

3 very useful data was cotained from the cyclic loads

4 on the specimens and results of this permitted us to gain a

f 5 .aacn cetter insight ooth into the effect of such cyclic

loa:ing stiffness, effects of such cyclic loading on possiclea

7 cecuction in capacity, ano effects of sucn cyclic loading on

C
J tnc utility or aoility of the test specimens to, deform.

3 2hile this aas, as any test p r og r a.a , it's a somewhat

la 11ic. i t ea test crogram. And I don't recall exactly now, out

11 tne order, the nu.noer of speciaens on the oraer of 25 or

12 so.netning like tnat. We cio anc'we were able to verify the

( 13 criteria witn substantial confidence in these criteria.

14 2ne rest of our testimony deals with achievement of

15 the 038 aesign criteria. And tnis is accressed primarily

C
'

16 cotn to tne applicacility of linear clastic analysis, the use

17 of S'TARDYME, the' interpretation of these results, that is how
.

la viell known existing nonlinearities and linaarities could

19 effect the results of a linear analysis or how a linear

20 analysis coald ce interpreted to engage the performance of

O 21 such a structure, a more accurate performance, which would ce

22 nonlinear.

23 And skipping finally towarcs our sumaary anc

!~
24 conclasion, we have conclude that the finite element program

25 provices good results for prediction of response in the

..

%
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1 elastic range for tne particular case for tne prescriced

2 grcand motion, tne force resultants are predicted reliaoly.

3 That nonlinearities which cause differences oetween the

4 actual distribution of forces in the building, differences

( 5 cetween the analysis and the actual forces can be evaluated

o ano interpreted and finally applying the criteria for

7 determining the capacities, capacities coth for resistance of

C
3 force, and capacities to the fora. when compared uitn the

9 results of tne analysis with due interpretation of

10 nonlinearities insicates to us that the ocjectivas of restorin g

11 tae original conservatisr. for 03E criteria oojectivsc nave

12 ceen acnieved.

( 13 I know you want to say something.

14 OR. :IJLLEY: I want to say that was excellent.

15 I tnink I would simply like to emphasize one or two

r
'

lo points anica Mr. 2rt 31er made.

17 First of all, in an early section, in the section

la where se talk aoout oojectiv s, he mentioned to you our
,

r -
19 interpretation of this factor 1.4, and I think that :aay se of

20 some importance Decause in the cour'se of reading the

C 21 voluminous amount of information that has oeen generated on

22 the effort of this sort, I think it's easy to get confused.

23 Anc vie view tne 1.4 factor, if you will, as having aosclutely
^

"
24 ncthing to do witn an earthquake Deyond 000, which in this

25 particular case means oeyond 330 Decause of the factor they

-
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O
1 are essentially ident ical magnituce ano load. 3ut that

2 ratner the 1.; says tnat you are going to try to design in
.

3 sucn away tnat when you have forces develop oy 1 03E, the

4 ce.aano on major resisting elements in the case of the Trojan

C 5 building, this sould oe major sheer walls particularly,

5 Ocesn't exceec 1 over 1.4 times their individual capacities.

7 .is I think we discussed in our earlier meeting with tne Board

C
d on anorner occasion, tnis is for tne purpose of having some

s confidence as to the performance of the 1 030.

10 In making calculations or in writing text aoout this

11 crocess, enjineers sometimes use a shorthand, particularly if

12 you are aealing sitn linear situ'ations, you may sometimes say.

13 I am comparin:j 1.4 035.with capacity which, of course,
.

14 nuaerically is the same as saying I am comparing 02E vitn 1

15 over 1.4 times capacity. But it is an i aportant point, I

C'
la tnink, which de would like to note.

17 Then getting to in terms of soa2 of the things you

ld attempt to write in nere acout analysis, it was important to,,

v

19 us to think acout nonlinearities, and you gentlemen are

20 procaoly more aware than we of the consideraole discussion in

( 21 questions from the Staff and responses from the Licensee nn

22 nonlinearities of various sorts, so thers. are a number of

23 things about nonlinearities that seem to us important to

' 24 consicer. de were, cacause tnis is a dynamic situation,

25 nasaly in response to an earthqua%e. 'de were forced to be in

2007I0!! & LOZYOKI
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1 a position where for the carticular recponse spectra that was

2 s.occitiaa anc tne .carticular cnaracteristics of this

3 structure, tne inertia loadings on the structure for a piece

2 of equipment per wall per square foot, hoaever you aant to

C 5 put it, are extremely insensitive to the nonlinearities,

5 wnich is fortuitous, it'means ue know tne loading we are

7 talking aaout quite well.

C
a dow, there remains tne question acout nonlinearities

i whica T.3y effect the cistrication of the resisting forces

IJ tnroughout tot structure given that you know the loading

12 itself guite well.

| h 12 An nere in our testimony we discussed some aspects

(~ 13 of that. But I jucss tne cotto:n line ic that tne incortant

14 point is tnat the structure has ductility anich is very

15 i.c.po r ta nt in terms of situations where there may De
( 15 cepartures in distrioution of forces throughout a structure

17 fro.a these whicn are ootained from a linear elastic analysis.

13 And here tnen carrying the enain nack just one step,
.-

19 it will ce apparent to you'why the results of the test

20 program were of particular importance to us. It may well ce

(, 21 that if it was not the most important one of the most

22 important factors in indicating first a casis for some

23 capacity precictions casec on extreme assumptions. But

G 24 pernaps to me more important, caseo on the need for cuctility.

26 I think tnat's all.
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9
1 ! ! .:. . AXELRAD: Thann you.

2 ?rofessor Bresler and Professor Holley, your

J testi.nony is dates : larch 13, 1980. Since tnat time have you

4 nad an opportunity to review the documents Shich have Deen

5 sacsequently generates? Let me ask specifically, the

3 testimony on structural adequacy that was suonittea Oy the

7 Licensee aated March 17, 1930? The testimony on structural

(
s accquacy satec .';aren 17, 1980 that was sucmitted oy the NRC

y 5taff, tne testimony of Mr. Herring?

l 'J Dd. 3RESLER: Yes.

11 CR. HOLLEY: Yes.

12 .IR . A.X CL RAD : Tne information that was submitted Dy

C 13 the Licensee to the 1RC staff on March 17, 1930?

14 ER. BRESLER: I nave.

15 DR. 10LLEY: Yes.

C'
16 DR. BRESLER: You have in mind the details of the

17 walls on the reinforcing steel.

16 MR. AXELRAO: 51aren,17, 1960 was the response to the
,

-

1: 'iarcn 7 questions that were discussed in San Fransisco.

20 DR. ERESLER: I rememoer.

21 iiR. ATELRAD: March 20, 1930 was information, m
|

|

22 pertaining to tne reinforcing steel in the sheer wall panels.

1
' 23 DR. 3RE3LER: Yes.

'
24 MR. AXCLRAD: Does any of that information or

25 testimony cause you to Ipoify or enange the conclusions that

.-
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O
1 you nave reacned in your testimony.

2 DR. HOLLEY: No.

3 DR. 3RE3LER: No.

4 MR. AXELRAD: Mr. Cnairman, at this time I would

C 3 lika to offer into evidence Licensee Exhinits 29 A, 29 B and

o 29 2

/ C:14I R21AN .iILLSR: Are there any oojections to

C
'

d Exhioits 29 A, B and C?

9 .vo ocjections, the Licensee Exhioits 29 A, 9 and C

ls are acmit in evidence.

11 (E4H. NOS. 29 A, 3, and C receive )

12 'R. AXELRAD: One last question, Professor Bresler.

13 an Professor Holley, were you here in the courtroom during

14 t..e cross examination of the 3echtel panel witnesses that

15 Degan . tith Professor Larsen's this :aorning?

(
lo DR. HOLLEY: Yes,

17 DR. SRESLER: Yes.
.

Is .iR . AXELRAD: At this time they are available for
q .-

'
19 cross examination.

2) C!! AIR 1 A'.1 t! ILLER: State of Dregon?

21 !!R . OSTRANJER: ife have no questions, !'.r. Chairman

22 CH AIR:1AS .'; ILLER: Intervenors.

23 c1R . RDSOLIE: We nave no questions, Mr. Chairman.
'

' ' '
24 CHAIR:iA;1 MILLER: Staff?

25 . !R . GRAY: Just two minor questions. On page 16 of

- .

5 OVI25 & ROZYCKI
o



w
__ - - - - w w w _ -- -a u _ __ - ---- -

- - - :_

;423

O
1 your report, or ycur review of the design T.odifications, you

2 inaicate that your review and your cvaluation is limited to

3 so.ne extent; is that correct?

4 DR. BRESLER: Yes.

C 5 dR. GnAY: Ana tnat li.nitation is set out in that

5 Section 5.1 of this cocu.nent.

7 CR. GRESLER: Yes.

C
'

d liR . GRAY: Tneroin, you incicate tnat special

s ace quacy procle.n3 relate to the equipment and the special

10 attacaments to tne aasonry walls have not been accreasec.

11 '..h a t special proolems are you referring to there?

O 12 DR. BRESLER: Perhaps I' snould at te.npt to clarify

13 tr.a t . I don't know if ':r . Holley may have. It has not Deen

14 addresses cy us.

15 ';R . GRAY: Yes.

C
15 DR. BRC3LER: ~.ie have participated in some of the

17 ciscussion of prooleas asscristed with the asoquacy cf the

is attaen.nents of equipment, the piping. We are aware of some

19 of tnc measures that have been taken of sot.e of the field

20 worn and investigations tnat are carried on. But that was

( 21 not tna main focus of our review. Anc we thought we would
.

22 aske that clear that this was not the main focus of our

23 revie.; and this is the only limitation, I woulc say, that
>

" 24 related to tnis itera tnat I have.
.

25 DR. HOLLZY: I woula say quite simply that we cian't

c
%>
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1 tate those as iteas to whicn we snouls direct a lot of

2 tnougnt anc come osck and write something. We had our .aind

3 on other things. 3ut as Professor Bresler saic, we were

4 involvea in so.ne discussions where these things sere talked

I 3 ao3ut.

5 .R. GRAY: I guess wnat I a.: getting at is your"

7 report here coes not consider those anc other things.

C'
s OR. HOLLEY: Tnat's true.

> ;1a . GRAY: 'ie have no further nuestions..

10 CriAIRMAN dILLER: Thank you.

11 C:-lhILAN HILLER: Dr. .lcColloa?

12 D2. 'icCOLLOd : This .norhing sa discussea ; little

( 13 cit, ano this afternoon as well, aoout how you go acout

14 assurily fourself that you've met tne criteria that you need

15 to ,acet on tna accification of a Ouilding tnat was Duilt

C
15 unaer different kinas of criteria at a different time. And

17 tners are several thoughts that I thought you raight aadress

lo in this.
.-

19 One is, I tnink, particularly Professor Bresler,

2L Deen involvec with the develop.$ent of codes, anc I would ask

[ 21 in tr.is respect , tne kina of procedure that is car.ried out to

22 test the capacities of these different kinds of salls was the

23 nor dial 1;ino of activity that woula have Deen conducteo to

' '
29 cevelop new coaec as you move along. Would you adaress that,

26 Professor Bresler?

-

.
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1 Da. 3hCSLER: I will try, if :Ir. holley will nelp me

2 later.

3 In developing code criteria for varicus types of,

1 structures, tne criteria themselves represent a simplified

C 5 .aodel or simplified equation giving some kind of a lower

i coans to possible.nenavior in a structure. Structural

,7 cenavior is, I suppose there is all kinos of pnysical natural
r
'

: processes. It is a very co.r. plex process, and therefore, it

9 is not possiole in tne quantitative code criteria to define

is all pcssicle details of that cehavior sc that critoria that

11 are sevelopea sometimes si:nplify the process ana .aake sure

O 12 that tnese criteria are conservative.

C 13 Specifically, I think in the contest of evaluating

1. tnis existing ouilding, ana as a consequence of tne test

15 results .;nich are verf important in our cevelopaent of these

{~
lo criteria, tnrea major moaes of failure were observed. We

17 could nave precicted that such modes of failure would Oe

lJ ooservec. But the level or ,the magnituas of force, the
-

19 magnituce of aeficction, the effect of cyclic loa:ing on

20 tnese responses on tne characteristics of suct wall panels

C 21 woulo ne atore difficult to predict from the other
.

22 cansicerations.

23 So;.ie of tne panels in tne test program representeo

21 pancis with free-edge counnarios which woula fail,

25 essentially, in wnat we call coucle flexure. I am sure you

.
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1 nave come across this ter.a in testiaony, the certain reverse

2 curvature S-shaped type mode of failure.

3 Others hac columns imoedded preventing sliding, and

4 some specimens were testeo, only aith loading at the top

C- 3 .citnout restraint at the top so it failed only in tne single

a ficxure moae. So various accee of flexure and other modes of

7 failure were inve s tig ateci in the test progtim.
-

3 2ne resulting equations that were developed with a

9 fuller unaerstanding of benavior of the speci:cen and of

1s ochavior of similar walls in the ou11 ding I tnink nave

11 reficerca at least tne satae conservatis.a as .;e nor:aally '::culd

G 12 expect to find in coce equations whicn are also often casec

'

13 on a co.icination of theoretical and ex pe r i.aental results,

16 DR. dcCOLLO:1: Co you think, then, that this tasting

15 p r o j r c.n ass typical of what you might aca22nically pro]ect
C 16 for a situation similar to this in terms of finding out anat

17 snoula Oc used and verifying our theoretical considerations?

ld DR. 3RESLCR: Yes, I would.
,

19 DR. . cCOLLO:1: Professor Holley, would you like to

20 ada anything to that?

9 21 DR. H3LLEY: I mignt differ slightly on tnc very

22 last response. I guess that we were coing a research progra:a
.

23 on tnis kina of wall for general use.

O 24 DR. ERESLER: for general use, okay.

25 DR. H3LLEY: You might envision some circumstances

BIOJICO & R32YCI;I
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1 in whicn it was used quite differently in this coaplex which

2 Aig n t lea 0 to additional tests. But for the use in this

3 co aclex ana for tne spacific kind of wall we are dealing with,

i I think it was an unusually extensive program.

( 5 3R. *:cCOLLO:1: You were aole to do this because of

a tne nature of tne walls that you were going to deal with.

7 DR. 30LLEY: Yes. It may also oe wortn noting, Dr.

C
o icCollo:a, although cerhaps this has alreacy seen mentioned,

s the kinds of conservative capacity expressions which

lJ Professor 3resler snic could come out of a program of this

11 sort when applied to the actual comolex in essence reflect a

O
12 juagment on tne part of the engineers that we would look at

C 13 the cc.aplex in its most extreme position, I don't caean

14 geometric position. Oc/lously in any real earthquake

15 concition, yea will not destroy all tne Dono alona all the

C 16 vertical edges. And so tne engineers I thinh quite properly

17 saic wnat happans if. What if you quite narrowly cestroyed

10 tna cono anc had somethli.y witn free edges, wnat now?
,

.. -

19 So I tnink on the one nanc, tne expressions that

20 came out of the program were sound. On the other hand I

( 21 tnink tney .~oulu conservatively apply. But I must always go

22 cack that to me tne most important tning was the coce

9 23
DR. !!cCOLLOM: I;ow to andress the proolem that I

24 tnink tne Socra has, looking at tne criteria tnat we are

25 supposec to meet spacified in an F S A2 that was written and

s
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1 a cuilaing tnat was ouilt several years ago and then ta':ing

2 the current cuilding and saying se have brought it back up to

3 the zaae critoria as was originally expected, what is your,

4 wnat's your tnougnts on wnat we need to say, snat we need to

C a do to say that we have met that?

5 DR. HOLLEY: We neec to say it was excellent.

7 DR. McCOLL3M: Well put.

('
d DR. H3LLEY: To 02 acre serious, that's not an easy

9 question for you, I am sure. One factor which has not been

10 mentionad, however, and shich one might overlook, I suppose,

11 in co. paring ?; y2ars ago and today. If ay aemory doesn't

h 12 aisserve me, I think the inertia' forces that we use that came

( 13 out of the original terminations and so forta sere

ls substantially lower than what we have come uo with. I stand

15 to ce correctea on that, but to the e:: tent that is so, I

C
16 tnink it's a relevant factor and one that might easily oc
17 overlooked. And I speak nos about inertia loacing per se.
ld A:a I correct or not?

19 DR. BRCSLER: Yes, hat's a critical element, -

2J curticularly tne cistribution of the forces altered Dy more

C 21 precise analysis cringing out their realistic response.
22 DR. HOLLEY: I am not sure whether I can ce heloful.
23 If I thi,nk I can, I will answer.

^
"

24 En. :1cCOLLOM: Let's see, I believe it might De

25 nelpful if you waald again take this more or less as an

..

s.
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1 acasemic question.

2 Let me recap. I celieve that during your testimony

3 Ouring the interim operation Fnase 1, we asked, sell, how

4 would you fix this ouilding up? And as I recall, one of you

5 said, sell, you couln put plates on the wall?

3 DR. HOLLEY: Put what?

7 DR. ::cCOLLO::: Plates on the wall. And, of course,

C
d that's what they have enaec up doing. Tnis is a method of

9 correction. Docs tnis fit logically and appropriately to

10 snat you think a good correction process for increasing the

11 cacanility ct this Duilding to scismic capacility?

O 12 CR. JOLLEY: I think tnat is more readily addressed,

la I confess I didn't recall that we had mentioned 013tes.

14 uM. '1cCOLLO:1: I think maybe Profecsor Bresler, I<

15 thin < mayoe se will put him on tne carpet.
,

lo DR. BRCSLER: Unfortunately, I can't recall either.

17 DR. MOLLCY: As to shether the concept is in our

1d judgment a gooc one, I think. Professor 3resler and I Doth

is fully agree that it is. You have has a nunoer of cnoices in

20 fixing tne structure, none of which was pleasant, starting

( 21 witn just ouilding a completely new Control 3uilding, wnien

22 would oc norrencous to other kinds of things shich might be

23 cone sucn as the out the rest structure, whicn sculd

(
24 interfere with operation itself, which is a much more

25 important consiccration than collars or time oer se. ::na I

m
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1 ratner feel that the concept that the engineers have arri la

2 at is attractive because it doesn't change radically tha

3 aature of the response. It doesn't, you know, if I build a

4 new structure and try to hook it on to this when I mey get

I 5 into a dif ferent natural frequency and things are quite

G tno roug hl y chang ed , so tne effort was rather to keep things

7 yualitatively and certainly somewnat quantitatively in
-

c siaiil ar ena r ac te r istics , but to beef up the strength, and

9 that appaals to me. I ao not able to say what plates where ,

LC aut I thinK this is a very rational approach.

11 DR. dRESLER: I would like to add a few comments
,

: g
W 12 it's also a little dif ficult to -- whenever you deal with an

"
13 existing str ucture , retrofitting an existing s tr uc t ur e , it's

14 a very dif ficult problea. First of all, it could be done in

15 a variety of cif ferent ways. Second, it is sometimes
- ,

' 16 difficult to identify precisely the performance of the

17 seguence of events under given seismic conditions. If you

10 san t me to put it more bluntly, wnat may be the weakest link
_

~

19 in tne chain. And it isn' t always easy to identify that.

20 I tnink partly because of a much more careful

i 21 analysis of the structure, there were several things. For

22 one thing, putting another abutting structure was really not

23 a very effective, practically ef fective way of doing it.

- O24 Tne second thing was the walls in which large

25 openin.js existed where the railroad was passing through , that

-
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1 in areas of those walls, scae deficiency in capacity existed.-

2 Similarly, there may have been some dif ficulties in

3 the areas above wnere so;ae openings existed in the original

4 structure where the steel plate finally was adopted as a

C S means of strengthening that area.

5 Some otner areas without tauc h interference was the

7 operation of the pl an t if you knew walls were added to

C
J increase the resistance in the direction.

3 As I see it, altogether apart from criteria, f r o .1
.

1C analysis, anc frora comparison of aargins, capacity over the
!
l 11 d e.aand , I think that the areas in the building which noraally

12 one would expect to be sensitive 'to cracking and yielding and

13 in the event o f an earthqua ke , those areas have been

14 suostantially streng thened . And in that sense, I think this

15 is a building that not only meets but probably exceeds the

-

16 requirenent of restoring original conservatism.

17 I a.ay have gotten myself out on a limb, in which

18 case, of course, Holley would stop, if 1 Knou, g enerally,
-

19 generally.

20 DR. tiOLLCY: Tne only other thought that we should

; 21 perhaps add in terras of the rational of the fix is that
_

!

22 Professor cresler's plate id ea is a very good id ea . '.e d id-

23 establish it was your idea.

-' O24 03. BREGLEa: I am not taking credit for it.

25 Dd. 'IO L LE Y: In other words, had is a perfectly.

S EOVICu a ROZ'zCKI
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1 feasiole way to strengthen those particular valls. And we

2 jud ge the 'aethoc of attachsaent thereto to be reasonaale and

3 to hc/c ceen proper. If I uissed something, I can' t think of

t. it.

( 5 03. AcCOLLOt: I would like to ask a question about

5 a f eeling that I have. And not being either a civil or

7 st r uc t ur al engineer, you can brin) upon ny electrical

(
) aackground, if you wish. Eut from what I have understood,

i tne ceaa stick it.ethod of design is -- and the STARDL40 1aethod - -

lb to get these forces, I ask the question, would the beam stica

11 urthod be less sensitive in snowing the weakness of the

G12 passo3e of the railroad in the wa'lls uissing down at that

C 13 lowest level than the STARD' ids method would nave been aole to?

14 Da. 10LLEY: Yes, if you will let me change slightly

15 one thing you said, yes.

C 16 DH. McCOLLO4: All right.

17 DR. HOLLOY: I don't think the metnod of analysis be

la it beLa stick model or STAR 0YNE would tell you anything about

15 the weakness. It would tell you something about the de.nand,

20 -a ml you woulc then by trying to car ry tha t d emand say , ah-han ,

L 21 I aa no t strong enough here, but neither of these analytical

22 tools tells you anything about the capacity. They do tell

23 you something about ho w m uc h yo u a r e trying to put through

24 various parts of the structure.

25 In this regard, it nay be necessary to separate

.

-
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O
1 thin 3s a little bit once more. The stick model, as I recall,

~

2 sa s pr im a r il y f o r d ya a.a ic an al ys i s . In othe r wo rd s, it

3 d io n' t give you directly forces in any wall. It gave you

4 r e s ul tan ts , let us say, at several levels through the

f b s t r uc t ur e , and then some sort of simpli fied, certainly not a

5 fine ele.nent type analysis, was used to distribute these

7 a.aong tne walls. That was not expected to be as good as

C
e STaaDt.4E in terns of telling you where the forces are going.

9 1 wo uld tauca pre f er to have the STARDYN'E results available.

10 dat I nasten to say tha t excellent design was done and can be

11 done today using the original approach.

||h12 02. McCOLLOA: llav e yo u 'r ev i ewed those six diagrams

(~ 13 tnat is par t o f Liceasee Exhibi t No. 30 that shows before and

14 after fo rces and capacities in answer to my question number 9?

15 nhen corrections were raade in the walls, and these,

' 16 of course, as was testified, were the walls that had

17 mocifications made to them for the proposed change, I see

16 uota redistriuution, I'd say, o f the forces in saae way, and

13 also a change in the capaci6y. Soair tines the force goes up,

20 saaetimes the fo rce goes down at a given level, and the

; 21 capacity, of course, always appears to have gone up, which it

22 seems logical, any way.

23 are thesa curves so.aething that gives you real

24 c o:a f or t about the results of this modification, as you have
"

25 loosed at these and analyzed to see wnat's the resultant
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O
1 .nodification is as produced by these assu.iptions made oy tne

2 Licensee? Jo you have any coament?

3 DR. 110LLEY: You go ahead. So help me, I am color

4 blind.

( b JR. AcCOLLO4: I share that, Dr. ilolley, I an color

3 blind, too.

7 3.1. h0LLEY: Snall we talk aoout them the way you
r

a and I see tnem?

9 33. ERESLCA: Let me maxe some remarks. Our problem

10 was nat we saw these diagrams out they were not in color,

11 oefore. I tnink certainly these diagrams de.aonstrate

12 sucstantially reserved capacity f'or storage sheers for the
'

13 nocified s ys te:.t . I would say these are not the only diagraas

14 that give us confidence in the general modification. These

15 diagraus alone, althout Knowing something about walls that
<
' 16 .. a ke up each individual story and the responses in those

17 salls and the capability of those walls and the capability of
13 t no se walls to act together , these diagraras alone would

15 provide only limited comfort to us. Yes, tnis is very

20 important. Storage sheers have the required reserved

21 capacity. out I think this is only part o f the' evidenc e that
,

22 we have looked at.

23 Da. LiOLLEY: Tnat's correct. Tais is part of the

9''
24 picture, Er . 1ic Coll on. I don't think it's the whole picture.

25 DR. BRCSLER: Did you fig ur e cut wha t tne red stands

_.
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1 for?

2 DR. H3LL3Y: It 's r ed and brown.(
-

.

3 CilAIR4AN MILLER: Dr. Paxton, do you have any

4 questions?

( 3 DR. F.sX? ON : I believe that the answer to my

G .uastion has been implied, but I wo uld like to make sure..

7 Ajart from academic intercst, are you gentlemen

(
a satisfied with the scope of the test program that you have

> revieund?

10 33. HOLLEY: I am, but I think Frofessor Bresler's

11 c on aent woulc be raore meaningf ul in this regard. He has been

hl2 involved in similar kinds of rese' arch of it.
'

13 Dd. 3dESLER: I ma trying to think the question

14 throujin, if you will allow me just a few minutes. And one

15 thing that I have a little problem witn is you say apart from
,..

'

16 ac ad e;a ic interest am I satisfied witn the test program. I

'

17 -v uld put i t dif ferently. I wo uld say I am satisfied with
.

10 the test prog r am exclusivel i apart from the academic interest.
.

19 If, indeed, I approach this'wiu academic interest, I night

20 Le, say, sell, it's a very interesti 7 uL ag that we have

,
21 tested 25 speci:aens, let's test 25 more, 'cause tha t's wha t

. 22 acadenically we wo uld like to d o .

23 DR. FA xTOI4: I know there is no limit to the

24 academic end of it. Tnat's the reason I tried to ex cl ud e it.
"

25 Oli. BRU3 LER: I think like any test prograa, I

dEOVIOL & AOZYORI
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1 suppose, when one completes the test program, one can thin!:

2 of one or two or three other thin 3s they might like to do,,

3 either to satisfy their curiosity or to provide additional

e inforuation on tnis data or another, I don' t know. I feel

( 5 this particular situation is enough information to say that

G the design criteria that were developed for verification of

7 .nis modi fication aesign were adequate. If I use ray academic
e

c interests, I can' t easily imagine shst more could have ocen

J done.

10 3d. PAXTON: Taank yo u ,

il CilaIw4AN 4I LLER: Le t me inquire first. Is the

h12 5taf f or anyone else going to have any more questions of

C 13 Professors holley and Bresler?

14 id. C1N/: 90, .Mr. Cnairnan. /.r. Chairman, maybe

15 just one question.

16 in. GRAY: Tnere has been so.ae substantial cofment

17 on tne test program in this vein with regard to the test
.

18 program. Tn a t was a ind i/id ual tunelprogram yn an
s.

19 representing walls, whereas'a complex itself is an assemblage

20 of panels. Do you believe that does provide good results to

21 be a ppl ied to an assemblage of panels?

22 DR. n0LLEY: Now I can say wnat I was about to add

23 to your last.

24 03. HOLLEY: If one had chosen in the test prog ram

25 to aodel le t's say conplete frauing in panels, panel or

.
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1 panels, I have a feeling that you would have had a hard time

2 ever finisning, because now you really would be sayin] I am

3 trying to make tne test assemblage look as much as possible
,

4 like the real structure. And I a ssur e you, I can tnink of a

( 5 great aany variables. And if you are going to have at least

3 two specinens for each, I am not -- I t hir. k they we nig ht

7 have had a very great problen in making sure that enough
(
'

testing had been done, or at least in satisfying the pe o pl e .o

> I tning the engineers were wise in deliberately

10 ceciding not to d o tr.a t, to say we will test masonry co.aposit

11 . alls, per se, and learn soaething about their properties

|hl2 relatively free of the f r a:a ing . 7ad then in making use of it

13 in the cc.aplex, a will assu.ae the worst conditions in terns

14 of the interaction of tna panels in tha franing. So I think

15 in ter.as o f getting so:aething that co uld be used in a test
,

' 15 pragram of reasonable lengtn, it was better to idealize and

i
17 say I will tr y to find out what the panel is like under

16 jr etty awf ul conditions, because I a:a cuite sure the panel

1S so ulc ne happier to have had a colwan on each side in each

2C :est. bo I think in a sense it was a wise choice and it

,
21 doesn't disturb me that we did go into a prog r am. The

22 Licensee didn' t go into a program of more nearly matching the

23 actual installation, because the next question would oe shall

24 de put the force slsbs in, too, and very soon it would be
"

25 easiast to test tne complex .
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1 Dn. Mc00 LLOM: I think those are very good conments.

2 Joes that ans.er your quastion, Mr. Gray?

3 .4a. GRAi: i. ell , not exactly. khat I really wsnt to

4 snow, I uaderstand that, o f course , you cannot model the

( 5 whole coa lex, and that even in uodeling multi ple panels , itr

5 r.iay 'e very difficult, and that tnerefore, the results ofJ

7 your test uay rot be useable, but the real question is, in
r

5 monito rin g and testing a single panel, can those results then

8 de aceropriately and conservatively appliec to walls that are

lu no t single pa n el s , the y are multiple panels and have they

11 been.

12 fils c.ITN35 3: Sure, so the question now is not

13 a no uld they have lo >kea at mul ti ple panels in tne test, but

14 rather can one appropriately use the results of single ranel

15 tests and evaluate tt.e structure, which is a differeat
,

' 16 question but part of the same thing.

17 Ana I tnink the answer is yes. But it has to be

13 cone in a rather simplified conservative manner. In otner
,

-
-

19 words, I sa saying that where you are uncertain of a

20 particular interaction of the boundary, let us say, between a

21 real panel and a r e al c ol uran , you have to be conserva tive in

| 22 what yau assui.ie to be there and its 'e f fect on the panel . Is

23 that correct, Dr. Bresler?
'

' '' 24 03. dEC3LaR: Yes, I would say the same thing.

25 :"a yae , 6 gain, at the risk of repeating ayself a little bit,

.
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1 ecpnasize the real purimse of the test was to assist in

2 developing criteria and ve.rifying criteria and not really

3 trying to apply the results directly to the panels in the

4 building. If the maximur. stress at failure, and some of tne

f 5 test specimens were 400 to 430 pounds per square inch, that

3 would not necessarily give me any comfort if we took 430

7 pounds per square inen and applied this to all of the wall

i
'

a panels or to even some of*the wall panels and perhaps the

9 pr ud ent thing would be to limit it to 300 pounds per square

lu inch. If ae verified certain type of sliding and how the

11 level o f the ' force at which sliding was initiated and the

||hl2 uag nitud e of the level of force could be verified in sliJing

13 of tne panels, then this could be promptly applied to those
'

14 janels in tna building wnich would be most likely to fail in

15 a sliaing aode and not in a flexural mode. So I would say
-

1G the tests wer e extreaely usef ul and quite adequate for

17 purposes of verif ying the criteria that were developed.

18 Ja. McCOLL04: Le t me follow that up just one more

'
is step now.

20 I accept the fact that you say that we verified

,
21 certain theoretical model and the numbers that we could put

22 into it. Now, then, have you, Professors Holley and Bresler ,

23 evaluated tne way they have been used now and tell us what

24 jou conclude tne results are, then? Tnat is, have they done-

25 the right -- they utiliced this in f o rma tion in a conservative
6

1
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O
1 and correct way to prepare a modification that will aeet the

2 critaria that we have to meet.
C

3 DK. dOLLE2: Have they gone from the test program to

4 ne reality in a sensible way?

F b Dn. M: COLL 31; Tha t's correct.

G D.I . h0LLEY: And I think my answer would have to be

7 yes.
<
'

2 OR. Mc CO LLO.1 : Professor Bresler.

9 Dd. JRES LER: Yes, I would concur with that. Of

10 course, I d o wa n t to -- the application of the criteria to

il every and each panel was discussed in our meetings in a

G12 general s.ay. he did not so r t o f 'd o the bookkeeping and
"

13 verify every number. But I think all these criteria were

14 a p;>l ied properly and correctly to the walls, each sto ry.

15 Just as, for ex cuple , one of the things that is associated
-

' 16 wi th initia tion of sliding , there might be a local crack,

17 local yielding which would occur, which as a saatter of f act,

15 to an observer wao is not accustomed to look at b uild in g s
-

-

19 under any loud whatsoever , it would not look to him like

20 anything is going on. It takes an e.<perienced observer to

21 say jes ind e ed this crack is here because of flexure or this

22 15 tnausandths of an inch displacement is an initiation of

23 sliding. These are the kind of things that we observe. And

O~~ 24 I tnink enat based on the performance of the specimen and the.

25 criteria in the way they were applied in interpreting or in

s E0VICli & i!UZ YCi(I,
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1 verif ying unica, I think this was done correctly.

2 DR. Mc COLLO.1 : I guess the last thing in order t2

3 complete this story, as sho uld know just how you were , how

4 fou evaluated the tests. Did you actually observe thea? T,id

( 5 you evaluate the results? Did you extrapolate those or did

5 jau observe the calculations that ex tr a pol ated those intre

7 this theoreti:L1 model? hhat kind of relationship have /o u

(
a had to tnose te st s .

9 DR. dRESLER: I don't know whether I ass less

, 10 fortunate or n-;e fortunate than Dr. Holley was, but the test

11 sas conducted about 30 or 40 miles from my office and

'

12 therefore, I had occasion to visit testing o f about , ma yae ,

13 on, 20 percent of specimens. So I have on many ,ccasions

14 caserved tnis during the tasts and find a failu - I have

15 gone tnrough reduction of all test results and articipated
?
' 16 in discussion of the development of these criteria, and I

17 notice that another independent consultant, having done that,

13 snosed pretty good correlation so.r.ething on the order of the

19 average of 6 percent was predicted failure capacities in test

20 r e s ul ts . So I have looked at a lot of data reduction in the

[ 21 way this was coapared with the resultant criteria.
'

22 CHAIR 4AN MILLER: Any further questions?

23 Did you have anything fur ther Mr . Axel rad .

| "~ 24 .R. AXC LRi\D: No, Mr . Cha i ttaan , I was going to say
'

25 tnat perhaps at this point , we wo uld just excuse professors

dSOVICli & ROZYCKI,
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1 brasler anc no.'. ley, perhaps only teaporarily. They have, as

2 indicated ay the testimony, of course, reviewed Ft .e current

3 version 'of the Staf f testimony as well as tbs S E R. We have

4 not asxed tnem to address eact and every one of the so-called

C 5 unresolved items, because we don't know at this point whether

'

G they ar e unresolved . If th,ere is sonething further tnat

7 mignt be use f ul in evaluating after the Staff provides its

(
5 testimony perhaps we vill ask them to cone back again

> C&\IRAAN <1LLER: Very well, we would appreciate

10 that. <. e wo uld excuse at this time Professors Bresler and

11 holley, out if you could be available, if necassary, some

O12 additional inforuation wnich may be forthcoming which you

C 13 will be advised ay Mr. Ax el r ad , we will appreciate it.

14 03. bhESLER: Tnere is any indication as to when?

15 AR. A AE LRAD: No.

(
16 CHAIR iAd 14ILLCR: Tne Sta f f's witness is ill, we

17 will try to get the information to you as soon as possible.

le he try not to iago se on your , time , also, and we will try to
-

19 .aa ke it not an iaposition upon you.

20 Cn6IRMAN :iILL3R: Tnank you very uuch.

v- 21 Ch. .3 R ES LER: Thank yo u ver y nuch.

22 DR. D3LLEY: Tna n k yo u .

23 CHAIK4AN 4 ILLER: Is there anything further at this

'.
" 24 time that counsel wishes to go into?

25 AH. AXELRAD: Yes , we have the answers to the

.
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O
1 questions that we identified earlier. And if we could just

2 nave those narkea as Licensea's Exhioit 32 at this point.

3 CHAIR 4A14 4 ILLER: Licensee 32 will be so marked for

4 id enti fic atio n .

C 5 (E XH. -N O. 32 :aarked) .

5 AR. AXSLRAD: It's a doewaent entitled Licensee's

7 April 2, 1900 answers to 6 questions of March 30, 1980.

(
a Jxt.ibit 32, and it consists of the answers to 5 questions.

s As I indicated the Bechtel panel would be available

10 to testif y on these questions perhaps touorrow norning or

11 perhaps after the Staf f's witness tomorrow.

9 12 I believe the only testilaony f urther than that is

13 the testimony of elr. Larsen.

14 C IIA I d i A N AILLER: Yes, what is the situation as to

15 tne State of Oregon and Professor Larsen.
<

1G 31 8 . OSTRANDER: he will go right now, we could go on
'

17 rignt now, if that's the board's wish

18 CliAIR 1 AN MILLCR: Well, what is your pleasure. We
^

19 d o r. ' t waat to chop up your testinony, he started to impo se

20 upon people to a certain extent tod6y because of the change

21 of order. I just ask you as counsel for the State of Oregon,

22 would you prefer to start at this time or would 'ydu prefer to

23 start in the morning?
'

- 24 -la. AXELRAD: ar. Cnairman, perhaps we could

25 ascertain now much cross examination would be involved before

3COV10.1 & ROZ YOMI
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1 we nn) / whether professor Larsen would be on the stand for a

2 lengthy period or not?
(,

3 CalAIRAAN AILL2R: I have had certain indications

4 f roa various people that there is a certain anount of we ars

5 I necessary at the end if a long day. he did start at 8: 30.

5 he prefer to have every one fresh. Ve are all right, we are

7 not having to work hard. 6at a lot o f yo u a r e . We nelieve

f
J tne record, I aa speaking for Gyself , not only every one else,

9 unless someone wishes to go' forward to accommodate som eo n e ,

10 we will co that. But short very of that, we think a night's

11 rest and I Know those seats are hard back thare, so I think

O12 we will stand in recess until 8:30 in the morning.

[ 13 4R. GRAY: nr . Cha iraan , could. I j ust ask one thing

14 with regard to the Licensee exhibit, I believe it was 31 fo r

15 ic en ti fic a tio n , anich you have the slides on the work
.

16 seguence, has any of it resolved, the status of it.

17 4R. A"E L;i AD: de have of fered it in evidence, out it

13 has not yet t h an b e en r ul ed o,n .
s -

19 CnAIRMAN AILLER: It has been marked for

20 identification. Tnere was an objection to some portion of it.

21 inere was therefore no of fer. or ruling upon it.

22 AR. AXELRAD: I wo uld o f f er tha t in evidence at this

23 time, .nr . Caairaan

2< CllAIR4AN AILLER: All right, there nas been an offer

25 into evidence. What Exhibit No. Is that?

e B E0VIC H & ROLYCKI
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1 Aa. AASLRAD: 31.

2 CHAI t 4AN 41LLER: 31, snich are the reproductions of

3 the slides. Tnere is an objection? I think Ms. Bell you had
s

4 an objection oefore, as I recall?

C S :4 5. DELL: Yes, we do.

5 CHAIRAAN AILLER: What was the nature of that? It

7 c id n' t show the yellow or something.
e

6 4S. BELL: I believe it is on the east side of tne

3 accel in the slides that some of the steel plates don' t

10 appear aecause the color is lost a3ainst tne background.,

11 CnAIu4AW 4ILLEn: You know, soue of our experts here

9 .

12 are color blind.

13 45. BELL: Tna t really makes it dif ficult.

14 CilnIR iAd 14 ILLER: I a.a not sure how necessary it is

15 to tiave the color any way. Is it possible you can state yo ur
-

'- 15 cojection in wnich it could be cured. In other wo rds , yo u

17 are pr ei,a r ed to identify the areas that you say should be in

18 /ellow and not in yellow, and ,say we should oe able to look

| ' -

! 19 at it and tell wha t's wha t?
|

20 AS. BELL: I think it wo uld be helpf ul in the

7 21 Licensee souchow could add that in a sneet of paper that

22 identified where those pieces of concrete were because

23 looking at it, I can only guess as to whether or not
^

~ 24 something is vaguely blue and yellow in the backg round .

25 .4 R . hXELRAC: !4r . Cha irtaan , the record describes

_
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1 very adequately what the auilding in the modification program

2 is going to be. It's described in detail, in testimony .

3 There was cross examination on the subject, extensive

4 aiscussion. ae don' t like to appear uncooperative, but thase

C 5 were prepared with a certain amount of dif ficulty and expense,

3 it's called reproduction, and we don' t feel it would be

7 necessary to require us to go under any more dif ficulty to
e
'

3 cur e tne proolem and which tha record clearly reflects it.

S 45. DELL: nr. Chair:aan, ny only concern is that the

10 docuaent doesn't stand alone in being accurate.,

11 C liAInAA.N 4 ILLER: It doesn' t stand alone. !'na t do

12 you acan?

C 13 aS. CELL: <!n a t I mean is as a document without the

14 testimony or the transcript, it is not accurate because you

15 caa't figure out what its saying.
e
' 16 CHAIkiAN 4I LLER : Well isn't that' true of the

17 entire docuaent. Standing alone it wo uld n' t tell me much of

13 anytning. It could be a child's toy. I don' t think standing,

,
+

,

19 slone coapletes could be appropriate.

2L Oh. McCO LLO'4 : bhere is the 55 column modifications,

O 21 wnien slide is it on? i.hich one thould being colored that we

22 can't see? Tha t's what I am looking for.

23 CHAIRMAS AILLCR: Tnat's the color blind leading the
~

~

24 color clind.

25 .4 R . hXCLRAD: No , the 55 color modification would

,

dCOVICH & R CZ YCI'I,
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O
1 not require the slide presentation. It is not shown on the

2 sl id es .,

3 CHAIR 4A:s AILLCa: rio t shown.

4 :4 h . AXE LRAD: This is the construction secuence

C 5 involvin3 the steel plate . Not the structural impr ovem ents .

5 DR. McCOLLO4: hhich one of the slides do you obj ect

7 to , as . oell?
,

b . iS . BELL: I guess anyone of those that has, shows a

9 color above tne elevation G5 on the east wall. It wo uld seen

_ 10 nat that could be reconnended oy the Licensee quite easily.

11 Ah. Gd%Y: cir . Chairman, one possibility simply

|h12 would oe to have these collected 'and hand draan in here. I

~

13 ano w tha t's di f fic ult , out i f tha t --

14 AR. AXC LRAD: Mr. Cnairman, if I may just ex pl a in ,

15 tnase are not intended, sl id es , to show the complete
-
' 16 uodification. It wo uld tead to only show a certain secuence

17 of tne str uctural installation underneath the detail of the

18 slides themselves are this pictorial would show wh a t wa s

is ueant to be snown by the slid indicating which walls would
.

20 be done in which sequence. Tais representation is certainly

D 21 clear for the purpose both of what it shows and for which it

22 wa s used . Of course, the . slid e pr esenta tion. Anyone else

23 can go to any number of other portions of the record to see

24 unat the facility would look like when completed . Th i s i s

25 not the pur pose of these slides and that's not the way it was

o LOVIC a & ROZ YC l'I
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1 snown.

2 Ca\IAMAN MILLSR: Well, it's the Board's
C

3 understandin3 that the slides used in the oral testimony of

4 4r. anderson and Dr. White are reflected in that testinony,

(' 5 were intended for a limited purpose , namely showing

5 essentially the sequence of the work under way. It is

7 further tha Board's understanding that Licensee's Exhibit 31

e is also for the limited pur pose o f showing the sequence. It

9 will ae ed.ai t t ed for that p ur po se . If it's going to ae used

,
10 fo r anything else, it's going to have to be used in

11 connection with testimony on some other matters because it

O12 does not pur po r t standing alone to depict anything else. And

r 13 tne coard doesn' t consider that for its purposes it will ce

14 so used. It is sequenced . Fo r that pur pose , it's a liuited

1S function. Anything beyond that yo u wo n ' t be able to use it
,,

' 15 fo r that pur pose anyway. You can going to have to refer to

17 the transcript and to the testimony. It will be received for

18 the limited purpose described,,
s -

19 CH41RAAN MILLER: All right we stand in recess until

20 8:30 in tne uorning. -

21 (dVSNIAG RECESS at 4:30 PA)

22

*

;
"

24

25
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