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cdAalndba AILLERS 111 right, we will resuang our
evidentiary hbearinjy. I elieve that wr. (Clenenson and dr.
inijnt were testifying, and Dr. icCollom was asking sone

Guestions at tnat point, please.

o
:_"
W

Jx. CCUOLLO4: Were you >resent here wh2n wa had
welkh Carouyn of the installation of the eignt plates by the

~anel from the Licens22?

Tab w1TWESS: Yes.
sie ACCOLLO1: nere voth of you presant?
Prig wlITNESS:

fevilewed Taat, could you tell we any points at whici tha
cescription was presented by tne License2e's wenel ciffered
oul conception of what the process of %the

lnstailation of tne plates was or wa2ther there is any

Cisajreenent on your part in tne understanding of now those

~sates were to se installed.

iRe CLEMENSON: I dd4not recall any difference in
unierstending &3 to how the zlates were to he mnoved and
instelliec.

dR. #cCoLLO4%: «“hat aspects of the plate
installation 4o you consider your expertise covers and that
your énalyses, 1f you wisa, were involved?

MR, CLLWEN3Onx: In regaras to the handling of heavy

- b ——— e —— - D A e ety rm— — e .
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loacs walch cuviously are all eight plates I feel =y arca ¢f
review is to ceterming tie adeqyuazy o2f the nandling
rrocecures for tuos2 eight plates.

Ji. ¥eCOLLO4: Your conclusion, then, with respect
to the safety of installation of tne plates is what?

ins CLE4ZNBOHs It is acceptadle.

WeCILL3%: wr. Rnight, 2id you have any ar=a in

::-i:o
bike $IGATS vw, 1 nave ns information for :-nat area.
Dits meCOLLIN 2 hich one o2f you woula bhe involved, 1

>elieve it would Le w. Clenenson, in the vrocess 0of drilling

.

)

Tarouyo the walis with tne holes You stulied aust
collection. =2t cetezra.

1. CLZ4En5Cn: 1 think we Doth naa an interest in
ariiling of the holes throu:n the walls fron cdifferent points
of vigw. uf :ou:ern.gealt withh noise, dust, and aoisture
@sscclated with tne drilling operation ancd vioration. rr.
Anijut was interested in drillini the holes froi tne

stenupoint of any electrical connections associated with the

driliing operations.

2
o
(2
a.

dhe BaIGAJ: well, any possible effects
3.‘Li aent inside.
Ii. mcCOLLO4: “r. Cleaeason, as just e point of

inforwation, when th2y use the water cooling to drill throujh

sith e viaaoné dit, what kind of water, now aucsh water is

3aJdVICH & nBZYCR]




ased typically? enat Co you espect when you do this drillinc?

iks CLZENSOwW: I don't know that 1 can guantify it,

in those operations theét 1 have witnessea ani I can't

specifically say wnere, it's a slurry more or less, and the
t Denind it is really nothing wmor2 than to carry avay
tne grinding particles or particles of zor and also %o
heep the cutting faces of thne to5l cocl. And it's not a vast
aaoLat 0f water.
Another way of characterizing it, is
nere turned on full force or is
of tne jarcden hLosa?

I would say it would oe closer to

. mSCCLL24: Do you have the fealiny that the

collection of water on the inside of the zontrol roon

LN

e

o

ouilaing with the container tnat tae License2 has identif
will acequately contain that water and it will be appropriate
rfoceuures tnhat nave Heen estadblished for such that thae
water will oSe causht in tne‘dgntainer and ansorhbed?

4, CLEMEN3DN: Yes.

CHAIRYas MILLEX: I believe that's all the cuestions
tiiat the Loé&rd has.

I believe the Staff did ask for an opportunity for
reusirect; is thnat carfect?

4Re “CGJARen: I just have one question, wr.

$LIVISH & ROZ iCRI1
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CizAl AN allLLiis  Very well.

iRe LSSUYRRENS i« hnight, yesterday you ware assad
aoout tne situation where the plant drijade would be 3o2in3 in
tn2 Cawle spreading room at tn2 sane time that a fire nrigace
wijnt De 30iny into the cakle spreading roon, woulc that

Jr e

.

2t a prodlea?

]

dnne RNIGAT: w9, that would not He a prodlea. Yae
redple with the toard couls siaply ve directeld toc aove out of
tne way ana ellow the fire Srigede to pasé. tor efLaap’.e, 2
drijase in the Jdoorway 30ing into this aree anc it shouldn't
& any problea &t all.

Ke #mCGUAREN: Jnat's all have we have, .ir. Cnairuman,

ine CHAladan:  Any recross within the scopge of tie

redirect? .2 excus2 you at this time. Thank you, gentleanen.

]2¥s sir. Cnairman, at this time the Staff
woluld caell sr. Charles 7Trammell to introduce his testimony
walch has veen previously identified as Staff Fxnioit 16,

ShAIA&4AN MILLER: 15?7

s

ahe GRAYS 16,
ChAalfaAaN AILLER: dr. Traasell has alreecy “een

SwWorn. S50 you reosain unuer oath, rr. Trcamell.

CuAlrRAN 4ILLER: You are Charles +« Tranmell, III.

e S ——— o — . o s —— B A P —— —— ——
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CHARLES #. TRAMYELL, III
was thereugson Jroduced as a witness in oehalf of th2 »R
naving oJeen first duly sworn on oath was examinec and
testified as follows:
fde wWIfKESS: Yes, sir.
SHAIRMAN MILLER: You testified previously and you
&re adout to testify now from cuastidns from rir. Cray, Staff

counsal.

~1~\“:~\'.IJ.V S3¥=iR. GCrRAY:
. gafore we get to Staff Exbibit No. 15, -vr, Tranuell,
wele yoL present yesterday during tne cross exaaination of

. inight and Clemenson Dy ds. e2ll for the Intavenors in

wnich & watter was raised with resard to the operadbility of

safaty creins A and '€ during the cold shutdown period for
rlate u?

A Yes, 1 was.

d woulc you lease cescribe == could you pslease descrive

what natter was raised in the'cross ecxamination?

A . e2ll was inquiring in her cross examination auous
tiie operavility of train table b during the installatior of
sdate U waicn ceaused e to inguire further es to wiat the
requirewents there is in the license with rejard to
operanility. And it's true that Trojan has reduncant trains

and tne Staff is relyinyg on this redundancy curing the

-
-

e ey
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installation of plate 3 and, in fact, realize on it at ather
tines as well.

sut in particuler, in lookinj at technical
spcecifications end what is actually recuired during the
installation, during the moce that we think that ctne plant
saould e in for this instellation, there are very aminimel

-

tequireneats in cecld shutdown. And with respact to the
se2rvice wvater component cooling and resicduel heat reaovel,
an. 1 toink it's ay opinion as if Liscensee's condition

S0Uls e Sugplziuented to require that during the

installation of plate 3 tnat Loth trains of ecuipment needed
3 ¢ ] -

W

for .aintenance ci cold shutdown be raguired to he operabl
for thaet limited period.

Jader the license s&s written now, {t's tecnnically
-9085iLie or it's peranissible tu reaove a punyp from service
for a standaru p2riod of tine exeapst for aaintenance. And
tnis would prevent that from hajpening. I don't think it's
thne tyoe of thin, tuey would €3, anyway, but nevertn2less the
license as written now allows-ic.

39 in sunmaty, ny recoanmencation, or I woulc like to
supppeenent ny testimony yesterday uncer the license
concitions to state that during the installation of glate 3
tnat Sota traine of ecuipnent needed for continued safe

.

shutdown e reguired tc De operadle during instslletion of

JEOVICA & ROZYCKRI
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s Is that during the cold shutdown period for the
installetin of tn2 plate?

‘e Jucing the cold shutuown perind for the ianscallation of
slate 8, yes.

de ir« Tramanell, do ycu have in front of you a docunent
entitled HaC Staff testimony in charje of Charles 4 Tramanell,
L11 rejardiny relocation of the railroad rurcnased and
reduction in size of the equipment hatchi under the proposed
.ouificetions which has peen marked for identification as

staff cxbhibit 152

. Y28, 1 do.

Os Uid you prararc that ceccument?

‘e es, 1 dic.

8 Is also attached to tuat cocument a cogy of your

srofessional rualifications?

s Yeas.

8 And 2id you prepare that?

. Yes,

ée Do you have any aduitioﬁs or ceorrections to make to

this exninit?
ie .\vg, I COR'C.

de Is otaff Lxhibit 15 for icentificetion including ysur

statement of (ualifications attached thereto true and correct?

A Yes, it is.

s are you awvare of any descending opinions or minority

sLuVilcy & z\JZ.XC:\I
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view with rejard to what you've expressed in this testinony?
U I

~2uld you oriefly descrive waat this testiuony does

aduresses the safety impact of the relocetion of
railroed spur and tne recguction in size of the eculpaent
natch in the inline wall.

ik, CRAY: ir. Chnairnman, at this time, 1 olfer
staZf bkhibit 16, identified as Staff Cxhibit 15 into
evidence as the exhibit for the nNARC Staff.

ChAIRYAN AILLER: Is there any objection t3 the
aduissanility of staff Exhibit 16?2

:Re AACLRAD: ~O .

Chalil4AN 4ILLER: i ] objections, the Staff
ctnidit 15 is admitted into evidence.

4ne. GRAY¥: Tne Staff has no furtner cuestions.
M. Jrawnell is evaileble for cross exanination, both on the ==

ooviously on the items we talked aoout, the sujgested chanje

of tive license condition, and also on Staff Exhibit 15

CHAIRMAN 4ILLER: Very wa2ll, Ctate of Orejon care
exeuine?

ik. U51xANDER: we have no uuestions, +r. Chnairnan.
CaAlRYAN “ILLER: Thank you. Intevenors?

1S. BEL3 : ve nd quastions, sr. Chairman,

CHAIR4AN 4ILLER: Liceansee, ~r. Axelrac?

RIZYCHI
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ine AASLRADS ]I have & moment,

day

-~

CaalldwAan 4ILLIR: Yes, certainly.

rlease?

iR. AAELRAD: Jo guestions, Mr. Chairaan.

CUAIndAN AILLER: Thank you. You are eLcusea at
this tiane.

CuAld1AN J4ILLER: Tr. mclollor? I anm going to put
yOuU at tue end of ny cross examination list.

Ji. weCOLLOM: 1 just want to clarify a little Hit
about tue &dility and Zesign of the railroad sys*em ani the
teriainolojy used here, which I an not fanmiliar with, in terns

of cowing into that railroad traeck from tne

cars

first, jou talkad about a suaping post?

Lescrioe & ouagping pvost and say how that bumpgina

~LITN3ISE: well, the dunping post is
ffau2worn to vasically provide the dimension and
is designed to provide, designed to stop a treain
reacne2s usually tihe end of a track.

DR, mcCOLLJO%: ‘Thas's sufficient. Jow,

serailer and wiere it's located and

Yes, 3ir. A cderailer

LB RN a Bl ~ -~
THE WITRESS:

wetal whicli is boltec on the track and in

case locked such that wnen the train approache

it 1°£fts tie inside flange of the wheel, which nakes a

ior tnz insice flange of the wheel

is a pic

scase ==

Jutsice.

would you

post works

a steel
shape, which

when it

descrione &

what its function is.

ce of

o

in this

tne derailer,

track

wiich nornally doesn't

BaOVvICU & ROZ YChRI
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r2st ou éenything, anyg amoves the train and derails the train
like oving it to the left or right.

JR, mCCOLLGA: AnC is there a standard cperating
JfoCedure 2s you understand it by the Licensee that these are

in .lace exceit when thay are movini a piece of eqguipuent an

-

tie railroad car in to the aree =-=- I tnink it's descrined as
tire scvcurity fence.

JU2 JIT<S38: Yes, these are in gplace. 4n2re is
sroceaures soverning tneir reuoval and they are verified to
~¢ iIn plece periocicelly. Th:z insicde osne, I Lz2lieve the
ireguency is once every hour. The outside is less freguent.
sut tais is o natter of the installation of these are subjecs
to surveillance.

JR. ~CcCOLLO1: I'ne procedure, then, fron ny
inforuation, it would we in place up to the time that thay
ére ready to wove th2 cer in and then they would renove it?

TdE WITNESS: Yes, sir.

1. MACCOLLO+: Thank you.

CHAIRYAN ™MILLER: ‘1 believe that, then, doss
cencluue the exaninetion &t this time. Tnank you, sir.

Ahe GRAY: r. Chairman, next we would nave likedé to
iiave uresented wr. uderring. e is still cdisabled and will
not ve acle to testify today. 1 believe that based on our
uiscussions yesterday that tne option at this point is to, 1

juess, jo to the Licensee to start their testimony.

EERTE T I SR 2
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CuAlmiah “ILLLR: Yes, I think cdue to mr. ‘ierring's
iliness, that we will depart soaewhat from our scheduled
witnesses oli,htly out of order. e will now proceesd to the
Licensee testi' ny on structural adeguacy; is that correct
vile AReElrauz?

iR. AAZLRAD: Yes, Mr. Cnhairwman, owever, in view of
the fact taat or. scCellom still had guestions from wr.
aniant andé #r. Clesenson &anu »r. Trammell and they tastified
furthner tnis norning, we nmisjulyed the period of tiwe that
wulu pe recuired for tnet, aiu the witness2s for our
structural panel were instructed tore here at ten o'clock

aorning. se are tryiny to locate them. Tu2y are

o
o
n

o\

rlace oevtween tne notel, PGL offices and the courtrcoa.

Q.

v

‘2 aey o& aole to gather them Hy S 9:30.

eanlIRiivd AILLER: we'll send somebody out and stert
sé&thiering thea. In the meantime. Let me ask the State of
urejon. would it D2 possible since we are meving into
structural edeguacy, would it be poscible to put your
vitnessas on without inconven;encin; anybody?

i, JUSTRANJER: CZould we have a mouent?

cHAIkvAN YILLER: Sure.

iRe USTRARDZIR: 4dr. Chairmen?

CHAIRYMAN MILLER: Yes.

an. USTRANDER: Is it would protably be more

efficient if we could 3Jo 2fter the Licensee. Wwe prefer to

SEUIVICH & rIZYCRI
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i near tneir testimoay first
B Z 4. CidIitAN:  All right, does anybody have any
| 3 witnesses? Does anynody want to make any limited appsaranca
4 statenuents?
) W1l right, let's recess for about 15 minutes or so.
5 w2 will LDe in or nee¢r tne judge's chambers back here. Acdvise
7 45 as to tne availadilicy of witnesses.
< ‘. AXELRAD: #r. Chairman, let me niake sure thaﬁ we
o oo this for e few :iinutes now, what the testinmnony will be and
1 oW w2 will go &bout that.
i1 Cualivan 4MILLER: All right.
.‘.. iRke AXLCLRAD: »e have the panel prepared to testify
3.3 Jiti respect to its prefiled testinony. 'we have not, Jecaus2
14 of wr. aerrine's illness, peen yet nade fully avere oi what
15 tue remaining issues in controversy with respect to «aat that
- 15 testinony way be. what we uropose to do is put our witnesses
17 on at this tine and have them testify with respect to their
13 prefiled testimony. And we may have.to recall then
\ 18 subseguently in order to disééss some additional natters
20 arising frow further discussions with the Staff.
21 CHAIRMAN aILLER: Sure, you wouldn't ve precludec.
22 You &re assisting us ny advancing, slightly, the order. And
23 ~2 will perwit you to cell for any reésonable purpose
‘L. suosseyuently as well.
25 uKe AXLLRAD: Thank you, ir. Cnairamen.

pLJViCH & ROZYCRKI
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CuAalrkdAN «ILLCR: Is there anythingy you need to

Lag)

inyuire of tue Staff in preparation in noving into tue phase

you alght not have intended to 30 into =2éerlier? Is there any
way the otaff can oce of any assistance in focusing on issues

not yet agprosched in

e AaSLiAD: we have some preliminary inforasztion
In that rejard anu we are trying to develop sore additional
information with respect to natters that have been mentionsd
T us. we dDelijeve thnat it way be more orderly to proceed
ddti the prefilea testiuony and then derhaps taxke up any
adcitionel ..atters after ¥r. Herrind uw.< recovered.

In discussions witn the court reporter, the cther
court reporter that was here this morningy, there was souae
indicotion that it night ve possidle to expedite the
vfeparation ol the trenscrizt on any particular subject
mwatter 1if the Staff would want to nave a copy of that
transcrip.t available for sr. Herring at his hotel room. And
Jerhaps the Staff «ill want to consicer whether, «“h2n they
Cross exauine or any parti:ulgr portion of our testimony, if
there are portions that they want to have expedited fo; “r .
werrino's revies. That might be one way to nake sure ir.
derring is aware of wnat is happening in the courtroom toZlay.

CuAlrvAn 4ILLER: That might not De the way to
insure eipedient recovery. liowever, we will make sure that

tie witness is fauiliar with what is occurring in that rejard.

cy o~ . et e TiE
sEudlcd & Nhvw avind
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Anc we will stanu in recess about 15 minutes and let us kKnow
18T the results are.
(RECESS)

CHAIRAAN MILLER: Let's have tne record siow that
~#2 are naving to .ak2 an arvbitrery assignnent of page numbdbers.
Ana the portion of the testimony or proceadings whicn started
at 5330 this morning Aprii 2nd, 123C will commence nunbering
“itn Zaje nd. 4300, we will have the recora reflect certain
ja-3 &re niatuses in previous transcriyt numberini, Hut we
<31l wzit until the traascripts for mondey the 3lst and
JussGay tae lst of April are completed anéd w2 will than .ake
307e record notations as to that portion of the pajination.

all rijgnt, now, tine Licensee, by wmr. Axelrad, has
inuicated that the original penel has Jeen recelled for soue
additional natters. The panel is now se2ated consisting of
“C. croenl, wr. Anderson, «r. white and 4r. Cook, wno have
rreviousl} Deen s~o0rn ant remain under oath. Yov .aay proceed,
r. Axelread.

ihe AXELRAD: Dr. "n;te, yesterday you explained to
us in detail installation of tue plate aunber 8. It i=s
corizdetely lowerec into location, ajjacent to thz H w~all ans
rested to the top on glate R 557. will you please descrine
to us wWwnit the aext step will be at that time with respect %o
the installation of plate number 8?2

JR. “HITZ2: Tne neit step will be to secure the

D;J\.ICh & a\)l\:l:x
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+late, w~aica will result in %nhe iaustalletion of five bolts
anu agplying @ wuarter inch bDeam at the bDase of plate 3
attacuing it to glates 7 and 6. Jow, this is adequate to
72la the plate in Jlace.

After those have heen =-- after the plate has seen
securec, then th2 hoisting arranjements can De relezased and
th=2n tn2 timber area supports the cripts for tne wiood can He
rencved.

ie AXKZLRAD: Can you describe for us the mount of
tie welaing that willi be involved, the lengtn of it.

JR. »ilITS:s we will be putting in ¢C inches »f welad
aCrozs tne Dottow plate, 48 in quarter inches of weld, and
tnis will supply the resistance witn the safety factor of
iive for the 5 £ t as will both the belt safety factecrs on
tnose are way oeyond 5,

Qe -r. vnite, 1 would lixe to LDring you to your attention
your answer to cuestion 124 in Licensee's exhibit 27. 1In the
lest parajraph of that answer on paje 5%, thne second line of
thet last paragrapgh inéicateé-that the tack welding will be
to pglates 5 ana 5. Lo I understand your testimony to be that

that teck weldione will De to plates 6 and 772

Jiv e f-ul::: Yes.
iRe AAZLRAL: o that will be reflected to reads

-

slates 6 ana 7 end not £ and 5.

°or. snite, could you rea:i Lnat sentence, ;lease?
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1. AXTLRAD: NO, 5 anéd 7

Ji. WHAITE: 1That's the way it is. It will be
correctzC to read glates 5 and 7.

liie AAEBLRAD: And tne rest of the saatance will
continue as it reads?

JRe WLHITES ¥

]
w
.

ide AALLAAD: Could you repeat for us the safety

wn
"

factors that would e involved with respect to a (.253 S

ana waether that considers Loth a naorth=south ang 2ast=-w2st
eartagyuane?
DR wlllZ: Thear=s is a safety factor for Hoth tnse

welus in tue oolts, it is a safety factor of five or ,reater,
consicering both east=-w2st and north=south earthguases.,

Ade LXELRALD: »r. oroenl, since in accorcance with
Jr. vaite's testineny at the time that the welcdinjg that he
ae@s gescrioed is having 5 oolts that he has mentioned
replaceo, plate number 2 will be adle to withstand & $.25a
eartagyuade, is there any reason to maintain 2 cold shutdown
any longer [or the installation of plate 57?

1R, BROEHL: 40, there is not.
“ s In yestarday's testimony, the Staff indiceted that it

oelleved that tne colgd sautdown should continue until all of

the bolts for plete nuaber 8 are installed. Could you tell

BEJIVICH & [JULYCKI
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us what that would entail in terms of effort and what period
of time it will require?

R, FRUSabk: The difficulty in installing the Dalts
in Jlate 3 are principally all along the top line of bolts
walch are into the control roo.ui. “We have coumitted to have
only one of tlhiese noles open at a tine. So all of the Solts
in that top row aave to be put in secuentially. &and 1 would

judje that it's prooably along that row two shifts work to

Cowa in tine cable sgreeding room, tnere is ¢
consiceranle auount of gracing reqguire? to install the plates
£or tiie 50lts so that tnis is a slow process and involving
few workaen, so it is join3y to be sonewhat lengthy. 1 wouls
esti.ate rnat the nornal vurocess as we will perform the work,
it would taxke [ rodavly four to sizx days to install the oclts
and plates,

4. AAZLnAL:  Could Yyou tell us now many dolts are
involved?

in. ERCEHL: Tuere is a total of 44 bolts in tne
vlate.,

dite aXSlAD: L0 that would be the worn recuired for
tie reseining 39 bolts to de installed?

1K. onlBSals That's correct,

1x. AXZLRAL: we heve no furtner guestions of this

Lanel.

c-.os”v’&Cu A l\d..’nl:'nz




[

-

v

ne

-
(a

[
w

—
wh

17

£315

CUAIfMAd MILLER: Cross exauination, State of
1. OSTRANDIZR: Just a minut2, +r. Cnhairman,
wt. Chairmen, w~e‘d like t> scopt a procedure, if we
could, consistent with 10 CFR Section 2.733 whizch provices
for exeauination Oy expert witnesses, other expert witnesses.
safore we do that, I woulcd lise to ask one qusestion

na then qualify Lr. Larsen, if that would be an acceptable

(V)

Jrocesure,

chialsvAN 1ILLER: Very well.

23, OSTRAUDER: i#r. sroenl, would you state
sreclisaly now wuch extra tiaue the plent would have to De
undel Cold shutuown because of the NnC's reguirement that aa
acaitional 39 dolts be tizht.

ane 3R02HL: I will state it is ¢ to 5 shifts that

ey

2 would neéeu to do this on around=th2=clock hasis. y

w
v
LA ]
m

talking preoacly twe days.

iR. OSTRANUZIR: So your testimony is two extra days?

1R. 3ROEHL: Yes.

Mile USTRANDIR: Taadnk vou.

JRe LARSZSNS Is Larsen.

1. OS5 TRANDER: ir. Chairman, with ..2 is Nr. larolé
Larsen, thie e<pert that the State of Oregon has utilized
throujuout this proceediny wino is cualified, I believe,

3

curini fnasc 1 o{ this proceeding. The requirenents of

section 2.733 for exanining by an expert witness are that

rr
-
(4
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soard find that the witness is quelified, that he has reacd
~ne written ta2stiuony, and that he is prepared to conduct
cipeditious guestioning. I an not sure how the bBoard wants

td 3o avout making those findings. Wwe are prepared to 5o

e

whéatever you reguire., I can certify or state that Dr. Larsen
Nas (ead tne testinony and is prepared for an expecitious
yuestioning.

dRe AXZLRAD: If it would assist the ovoard in
teacni1ny a cecision, we would have nc objection to thne
sLop0sal Uy the State of Trejon

CuAlk+wAL HILLCR: I ar golng to inguire, &re there

any owbyections Oy any of the parties? The Licensee inaicetes

Ww

none. Intevenors, none. Staff?

e CRA¥: WNo, . Chaiman.

CHAIR4IAN 4ILLER: In accordance with 10 CFR Section
2,733 exaaination by experts, the Uboarc does [ind that Dr.
Larsen zrofesses tune necessary gualifications which are
cescrived in that section of our rejulations, and, tazrefore,
wé exercise our discretion to'perJit Dr. Larsen to
lnterrojate the ganel in accordance with noth our reculations
anc within tne scope of the direct examination.

{i0U way proceed.

Ji. LARSZd: e neec¢ some clerificetion on tnis iten

on Paje >%. I think, Dr. shite, you are responding to it
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in garticular, it's with rejard to the S5=bolt
capacity.

JR. viIT8: Yes.

SR. LAR3EN: Coulc you descrive the aeans Oy which
you determine the forces within these five? 1Is it the
inertia force of plate 3?

Dne wnlITE: Yes, the inertia forces in plate &.
faat would be the Ceuwand on the bolts due to an east-wast
zertiqyuane.

Ja. LALSEZd: Last-wa2st and north-south?

Live dITE: well, tne resisteance recuired for tne
nmrtn=south earthguase will be cominyg from the welus in
rlates 7 and 5. The esast-west 2arthyuake is goinyg to try to
wve the plate away fron with wall R, whareas tha north=south
cartnyuune will De putting sheer forces on those, and the
uolts, tneaselves, will k2ep the glate in proper elignment,
wut will not gevelop any resistance, per cse, due to the
nofth=souti earthguake., Th2 resistance for the north=soutn
eartiugyuahke is coning frou the'quarter-inch weld.

IR+ LAKRSEn: That was part of ay next auestion. 43
o tne woldus of resistance, is there tension in the dolts and
sheer in the dolts and sheer in the welds?

dhe #dITE: No.,

Jil. LAREZN: Tue plate nas been satisfied as far as

wovement nor.él to the wall and perallel to the well; is that
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1 correct’s

M. wkIld8: Tue resisting doesn't include szhzer in

-

N

3 tiuz polts. Tre flexure in the bolts ere for esast-wast
a eartnguanes. Tne north=-south earthguakes are resisted oy the
C s solts. GlLey ar= not reyuired for resistance in the north=-soutiy

7 J}. LARSznN: Could you explain the resistance in
3 tnose 3 as distriouted over the area of that plate?
- Ji. Wulld: Tney are distridbuted over the area of
iu tiLe plare. Thnere is tnree in the top row. This would be up
11 in the control rooam. aAnd then there will be two from »elow
.2 tiie slab at Y3, down in the caole. spreading room. S50 they
13 Er¢ spreaad out.
14 Jt. LARS:Z4: Tnen I nave just onez last guestion. Is
15 there eny liquid material present during this scate, grout?
15 R. #HITZS: dNo.
17 | Cike LARSESw: That's 2ll I heve, ™r. Chair.an.
ld ChAIRYMAN AMILLER: Thank you.
ls ihe OSTRANDLKS Thaﬁ; you, &r. Chairuen.
20 caalrqAN JILLER: Intervenors.
5 <l ike a3LLL: we don't any guestions.
22 CHAIRMAN 4ILLER: Thank you. Staff.
i 4ite CiHAY: would you describe the welc that you were
o .c coing to use? fou indicated 4¢ inchas. wow, is that ¢8

25 inches total, or is that 486 inches for plate £ to plate 7,
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anc 43 from plate 7 to plate 5?2

JR. wilITE: o, this would be a totsl of 48 inches
that will ue cistriouted into three areas. Tnos2 areas are
on plates 7 and 5. /Anéd you can see from the location of tns
supporting plataes for the wood 4-Dy=-4 tinmbers, you can sae
thie three 20ones that thes2 welds will be placed in. So it
«ill not oe concentrated. It will be spread out. osut it is
4G incnes total, not 40 for 7 and 4E for S.

"R. CRAY: Are you going to nondestructively tast
tiuls wela at all to deteraine tney are good welds?

1R. >ROEHL:S Considering tne very large safety
factor w2 :ave on the welds, we do not intend to periora
nonuestructive testing at this time. It will De
noncestructive testing as a part of the completeaa weld,
Llowever.

in. CRAY: oSutl you wouldn't nave the safety factor
if you didn't heve a jJood weld; isn't that true?

iR. oavlhil: Could you repeet your yuestion?

iR. GRRAY: You said ;ou are not going to
nondestructively test the wellus vecause 3£.tne large saiety
tactor, out you woulC not have that safety fector if you did
not nave & jo0ol w2ld there?

4R. BROELAL: I don't know that the nondestructive
testing nas anything to do with the safety factor. That has

to Go with tne guelity of the weld., It will certainly oe

oo » . # SR
oEUVICH & ROLICTRKI




—
(8

-
r

~J

visuelily inspected so that we have a reasonably

conficdence that the weld is coup
Cracas 1n it.
.

Jie wHITE: The 2llowadle stresses usel for taa
evaluation of tne capacity of the weld have been nor.aal
working stress ideas reather than joing to some ultimate
strenjthn.

its GRAY: .will the plates Delow plates 7 and 5,

will tiney have Deen fully ~2lded to the plates below thern?

ies, they will be fully welded and

iRe ClAY: 4nd the tensioning on the dolts = I Xndi

Lhet's tne vronj word to use - but how are they joinj to b2
tizhtened up?
Those will ODe sau3. I might also
«“ention that the specers will be placed in the plate orior
tie snuiging of the oclts, so that the plate is firmly
attechea to the wall, out chéfe will be a wedyed jap. But
the J0lts will be snujyed rathar than any post-tensioning
xind of operation.
ile GRAY: Will the bolts prevent nmovenent of the
peate in tne east-wast direction?
ORs WhITES

Yes, that ie tneir nain resisting

secnanisu, tae wain purpose.

high degres

2tent, certainly no visual

jrout

in Denhind tien prior to tne movement of plate

7
w

to
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oy mentisning that, the passinuy of a sinjyle bLolt

vasey on the Deering plate reguirements is in toe

nglzhooraoos of 200 kips. Gur plate weiahs 47 kips, so just

one single »olt in terms of resistance can develop a

traaencous ancunt of capacity. we are looking at .5 Gs as

the accelerction of the wall in an east-west direction. oo

tiug actuel decand of the total plate is like 24 kips. ©So

single bolt gives us 200, S50 we put S of them in just to

spread tnea out over the resistance of the plane of the plate

50 the east-west Zirection.

ine CHAIRMAN: Lhat is a kip? K1 P, isn't it?

. %eilTS: Yes, K I P, 1,000 pouids.

CuAlr+an <ILLER: Could you put it another way,
choup? I am only being facetious, out I 4ic want the
Jefinition of kip on the record.

dJRA. WHIL

4R. GRa¥: Is there any way tanat the vitration of
2ertnquése could cause this plate to bend or move in such
éaway a8 to break those dElGS?I

Dune A8ITE: 1f you were to size the welds on just
safety factor of 1 to 1, we would be 33 inches in srder to
resist that.

low, I mean 1 to 1 based on allowavle stresses.
wven if that's all we put in there, you still rave the

gdultional code warjzin.

al
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50 we are2 putting in -= I'n sorry. I'n
we wack up a3 ainute.

Jou need about 5 inches. The 33 inches
tactor defined of 1 in it over the total. Jo we
seyont tnat and putting in 48 inches. 5o w2 are

safety facctor of 7 or S.

earthiJake doing sone damage to this, that's inconceivadle.

i wean &ll of these things have been considered

1h. GRAY: Okay, you said that the == yo

wi$S Dasel on usini workin) stresses as opposed to

«Q
™
t
w
)
>
o
P
-

on. »tiITE: Yes.
iR. oRAY:
or wethod, would these sAfety factors bDe in ainc?
. WiiTd: Yes.
ine GRAY: That's the end of the Staff's

CHAI«MAN MILLER: Thank you. Anythinc

tiuis panel?
Just-one €further cuastion?

1is AXZSLRAD:

CiAlndan 4l LLER: Yes.

iRe. ~ALLRAD: Dr. white, do I gather fro

testinony thnat you &jree that nondestructive test

weluing 1is not necessary in order to provice the confiience

tnat ta

(1]

wells will perform their purpose?

2R. WITE: Yes.

So in terms of the actuel

1£ you used the 2lement strenjth cépacity

m your

SoLCYs L2t

has 2 safety

are goina

loosing at a

ulf analysis

eleaent

cu2stions.

further of

ing or
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ke AXELRACS: Thank you.

CHAIRMAS WILLER: Dr. »cCollsa?

Die mCCOLLOM: Why did you choose just five Holts?

J3. wHITZ: vwell, if you helieve in numbers fro.
calculation point of view, one is plenty. Now, in order to
Jrovice some stavility on a plate, you osuzht to have one in
:wch zorner. frou an 2nygineeriny point of view, it's
~fonahly == that would probadly be all you re$11; nees, 1
think for & little edded security, wa said, "what tha heck,
iet's pout in five,' It doesn't really take that much uiore
tiue in order to put in five. 1It's just way beyoné what 2

Jerson woulc require bDased on just calculations alon2. La

o

~uwt in five, nore security, bijgoer security Llanket is what
1t aaounts to.

oRe »SCOLLOA: Now, 2re th2se bholts in tnare for
4000 when you put in five?

JR. aHITL: They will nct have to »e tazen out,
relocated or anything else.

ox. MeCOLLOY: 5o tﬁ% only other thin; that will
hiave tO De done to finish the plate off in terns of full
installation of tihe volts would then qu: bé to tighten these
volts?

Jdi. wHITE: As far as these bolts are concerned.

You have to put in tne others, Lut ==

IRe #CCOLLIYw: This is part of the permnanent srocess

3.0VICa & ACZYCK]
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of instaliling tle polts; ic's not an interim thiny tnat you
are 30ing to permit yourself to start operating wauich woulad
requicre you to re lace the: or take then out or put thea in
sowe somwination?

“n. SROEsL: I would lisne to add e little
iaforwation on that. wnhat w2 would intend to 4o with these
five Jolts would pbe to install them in a teajporary .i12aner as
é part 0f the plate erection process. They will not have the
Jeflon tape on than, nor will the three-inch p2lacte an tha
Jeck side of tihe wall have the one-incn space on tnet. oo in
tuat sense, yes, they will b2 installed in tnese locations
tengorarily to eapedite the completion ¢f the securiny of the
2late. Tnz Dolts will be then placed using the Teflon tae
anu the sgecers behind the three-inch weshers in tne
Js2rmanent manner.

“h2n that work is completed, we will 30 2ack to
thzse filve bLolts, remove them, put the tape on the bolts, put
the spacer, one-inch spacer, the grout, the washer, and
rzinstall the bolts in prepé;atian for doing the groutinjg.

Jd. mcCOLLO4: All rignt, then your couwuent is tais,
éil of the volts will De installed before you pull out the
criginal five dolts to wake their installetion couplete; is
that correct?

iRe BROEhL: That's correct.

oR. 4cCILLOUY: Okay.

2BuwVICH & ROZICKI
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ChAlndals wILLER: I Delieve that's e2ll at this tine.

iRe SnAY: dr., Cnalrwan, [ s2em to have missed cone
additional guestion, if the board will perait ae.

cAAIlR%As AILLER: All rignht.

i, OnAY: You indicated there are goiny to b2
spacers oeains tuis plece. I suppose there are spaces for
tie ,sout in order to Le poured down. what material are
thodse spaters?

wii. oRJEMAL: Thnose will e steel svacers.

1. GRA1: aave you exauined whether those thinjgs
wiJut De srushac or Zamajed during an earthauake sucn that
tne plate would then 2 moving around?

. iHITZ: In terns o2f exanining those spacers, 42
t. =it in terms of the loads that the system is 5oinj
to see, there is nd reason to “Yother. Co hHack to tne inertia
loas of the plates. There is only 23 kips total, and we are
coin3 to spread that out over five spacers. Aand if the
spacer were to fail on that, it would be so fliasy, it
woulén't .rovide any spa:inj.capabilit". >0 any spacinj at
€ll in tnere is going to take care of it.

ihe GRAY: Tnank you.

CHAIRJMAN MILLER: Lr. Paxton?

IR. PaATOW: dr. broehl, you mentionec Teflon tape.

whete 18 this appliec?

vte EXDgnls: Tuils is a thin-film Teflon which will

32JVIChL & xCZYCKI
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J& Wlfappet 0o the surface of the molc to provide a positive
o0 bregker between the jroutl and the nold,

CAAIRMAN AILLERS Is that it? Thank yau.

4R. AXELRAD: ir. Caairman, I will ask r. Anderson
anG Or. ahite to stay in their positions and they will be
Joined. Fror the next panel of “w. £imal Sarkar and -«r.
Fatrick Chenz-Lo

CHAIR4IAN ~ILLER: ir . Sarkar, you are standing now,
will you raise your rijht hanc to take the ocath, please?

JLOVICH &
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3idal SARKAKR
438 thireusoh poroduced as a witness in 5enalf of the
Llcenses, and having Leen first Culy sworn on oath was

gfauinec and testified as follows:

-:A’A.\l:\t'ni‘.:'- ’AILL&‘ ‘: Tllan‘ ]’)U, bDeé sceetel.
sne other two witnesses nave already been sworn and
rewain under oath, of course.

wive AALLRAD: Gentlenen, Jdose each of you have

+elore ;0u a wosuwent entitled 'Testimony Under Structural

24 the odified Conplex"™ which has previously been

Licensee's ixhibit wo. 237

Aile

Ine.

Yile AAELAAD: nir. Anderssn, is the statement of
esucational professional qualifications attached to the rear
of Licensee wihibit 28 the saue statement that has vpreviously
been accepted in evidence with Licensee Zxhibit 277

wile AWVDERSON: ies’

IRe AXSLRAD: Dr. #hite, is your s:tatement of
el utational anc professionzl cualifications attached to
~iCensze provosed Exhibit 22 the same that was accepted in

evicence as Licensee wnxghiovit wo. 27?

e AAXELRAD: Mr. Sacxer, is & copy of your

-
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stateaeat of educationel anu professional qualifications

attacued tI proposed cxhipit wo, 247
1an. EARKAR: Yes.
ine AXELRAD: Do you adopt that statzaent as yodur

stateaent of gualifications in this groceeding?

> e ANSLRADL: fes.,
7 “wite AACLRAD: Could you sunmarize for us priefly

/our eaucational Lack round and professional experienca?

”~

: 1h. SARMAR: 4y name is Bianal Sarkar. I an

i1C ¢njineering supervisor. I nave 2 bachelor of Science _eiree
11 in Civil wnjineering from university of cinar, India, &
.l.; iaster of Lcience in Engineerinj from University of Calcutta

13 in Indle and & naster of :Science in Etngineering from the

14 salversity of Calitornia in cerkeley. I was an lecturer in

15 Civil Lnyineerin; at tne university of Calcutte for three

15 /ears.

17 TUArlA%AN 4Iulir: Calcutta?

1t in. SanrikAlc: Calcutta, where I taught undergraduate

st clesses in CStructural viecha’dics and Structiral Enjineerinj.

20 anu I was a de2siyn enjineer with 3Sallardie, Thompson &

el jattuews.,

22 CHAIRYAN 4ILLER: B AL LARDTIE, Thonpson &

23 “atthews are & structural engineering firm in Calcutta, India?
w .2« 1he SAanilAR: That's right.

Chhlrqaw 4ILLLR: Thank you.

o
w

ey
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Ake SAarlAK: And I was invelved in the desijn ancd

analysis of reinforcesc concrete and structural steel.

Aite AXELRAD: Maybe you should hrinjg the nicrophone
sit clesaer to you,

Mne. ChAInrdan: Yes, I think that would help.

) 1. SA4nkAR: Then I was an enjineering specialist

? witi the governaeat of Lioya for four years and attachneld td
3 thelr sinistry of Flanning and tinistry o£f Industry, wizre I
3 was invelved in the review of design as were cone Ly
i consulting ensineerin, firns for the design of s0.ie of the
is wéjor inuustriel projects in the country.
‘.2 fnen I ca.e to this country and joined John cluae &
13 Associates,
1¢ CilalndhAx JMILLER: fardon me, “h2n <i2 you join
id Joha sluae & Associates?
15 K. SAKKAR: In 1971.
17 ChAIRYAN 4ILLER: They are located in San fransisco,
1€ &re they not?
19 . SAKKAR: Tnat's 'correct.
20 ChHAIR%AN SILLER: Consulting engineers?
21 ie SARKAR: Yes.
22 CHAIKJIAN MILLER: I awight indicate to counsel and
25 Loy the record, I think chat my “rother=in=law is or was an
.i.-'. enjineering neuder of that fira of John Elune & Associ-tes.
25 I have ot had eny discussion with hin rejerdiny this case or

pLIVICH & R0ZYCKI
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&ny si1ailer case, Hut I recognize Joun Blune & Associates.

iy wrother is == or uy urother-in=-law is Jeanes Keith,
I Delieve that he is and was at that tiue a

wanber Of che firm. So I call it to the attention o2f thne

pJarties and counsel.

{ou way Jroceed.

ih. SARKAR: I was involved in the eanalysis of
wulldings waich were sudject to tne 1871 Los Anjeles
zartayuane in Los Anjeles and the vicinity. And I wockel
taere for avout twd y2ars. And I joinea Becntel jin 1874,
~nd since that tias, 1 heve been involved in the cesijyn ang
éanal ya31s of the auclear powsr plants.

sy involvenent in Trojan Power Flant hLas vesn sincs
June, 1978.

ihe AXZLRALS Thank you, r. Sarsar. «lfe you 2
reyistered professional en_ineer?

iR, SARKKAR: Thank you. [ am e rejistered
croflessional engineer in the State of Celifornia.

in. @wASLRAD: #hen-I first asked you a uastion, 1

3

\

nejiected to ask you for your Dusiness address. Could you

Jrovide that for us, »slease?

i, SAKKAR: My ousiness address is 50 ceale Street,
o L AL ., Otreet, San Fransisco, California.

ihe AXCLRAD: Can jou descride your involveaent i

irojan Concrol cuilding proceedings?

- —— O ————— . - -
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nine SAAIAR: As I said, I have bDeun invelved in the

‘rojan control vuilding since June, 1L78 both in reyard to
the Phase 1 operation, the seismic evaluation, and also the
wodlfication of the Control Euilding

. ARXRELRAD: Thank you, sr. Sarkar.

it. Cnanj=Lo, will you plezse provide for us your
tull naue, w~orkinjg adiress end present position?

ine CiaG=LU: Yes, my nane is Patrick Chanj=Lo.
JuSlaess address is at 5C Beale Street, San transisco. 1 au
enployec Ly seclitel Power Corporation as project =2njineer
res5ponsivle tor civil structurel cesijn and analysis of the
Jrojan Control cuilding wocification.

Ax. AALLRAD: Do you have defor2 you a copy of
~1Ceénszec's testimony in the structural adecuacy of the
woullied conplex, whicn has beer warked as Licédnsee's
Jtoposal Exhioit 28

iRe CHANG~LU: Yes, I.do.

“fie AXLLRAD: 1Is a copy of your statement of
~sfrofessional egucationel quél;fica:ions attached to this
cestimony.

wr. CdANC=LO: Yes.

“R. AXELRAD: Do you adopt that statement as 2
statenc,t of your qualifications in this proceeding?

ihe CHANG=LO: Yes.

ke AALLAAD: Coulo you sumierize odHriefly for us

@EuVICu & ROZYCKI




~— - e — o b— o e ———— . > s - — .

your euucational nack3zrond anc :>fessional experience?

iRe CiliaG=LJ: I have & sachelor of Science Jejree
in Civil tnyinering from tne vVirginia «ilitery Institute and
a4 aster of Lcieace Degree in Civil Enjineeriny, San Jose
ttote Colleje. I an registered civil enjineer in California.
[ have Jeeu enployed by sachtel Power Corporation for 13
y2ars and nave deen involved in the structural design of
rnuclear ower pléeats

he AasLilAL: Could you describe for us your
liwvolvenent in the Trojan Control Building proceeding?

-~
—

i
W
(&)
[N

e CnAWG=LO: Yes, I nave joined the project

sOvenoer 0L 1975 as & civil structurel nroiect entineer. 1

'n

aave Lad supervisory Josition and I nave reviewed all of the
walh that has Deen perfornes up to now,

ihe AXGLRAL: Taank you.

“f. Anderson, &are there any corrections or acditions
wiica you wish to make at this time in Licensee Exhibit 2,
tue testimony of this proceeding?

1Re ANDERSON: Yes;'gnere are a few winor
Sorrections. On page 14 A, the fifth line down from the tor
of cth2 paje, tnez four-i.ass system should be cescribed as a
five-nas: systew as shown in figure 1. §So the sentence would
read, "rigure 1 shows 3 simple model of a five~nass systen.”
Al the rest is the saae.

dn paze SE, there is e typographical error in thne
ey h P
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“tansion' shoulc Le Jdeleted. And the cagital wizre
Siouic oe replaced ~ith & lower case where.
», the title snould ne chanjed frow ZEE to
S0 it will read “SERXR open items."
CtlaanMAN AILLER: The paje hefore that, I think I
two péyes 55. 1Is that intentional?
“Re AAZLRAD: Tnat is correct.
55 should be uiarked §5 A.
CHAIWMAN 4ILLZAs All right. ‘e will have tne
secona péje 55, wWhichn consists of five lines anmendec tc 6%

-

And tne last correction

14 | i O3TRANDER: Could you repeat that?
1> 4R, ANLESRB0n: ‘Tne last correction is on paze 25.
'y 18 The date shuoan in the guestion, may 1l45tn, 1872, should oe
17 cnanjed to say 25th, 1978.
43 1iie AACLRAL: I woulc like Eo ask the other three
iy meaders of the panel if they gdopt those corrections that
20U riave just Deen identified by #r. Anderson.
_ 2l DR. WHITE: Yes.
22 Alie SARRKAR: Yes. ]
23 liie CHANG=LO: VYes,
. ‘Ze 4ne AAELRAL: Centlenen, is this testimony witn
25 tnesz corrections true and correct to tne dest of your
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hndwleoje?
(nffirietive resgsonses)
iit. AAZLRAC: Do you adopt that testimony as
testinony ian in this proceeding?
(Affirasative responses)
in. AACLRAD: when this testinony was prepared, J2re

there ény minority or dissenting opinions expressed?
(res.ond nejatively)
an, AALLRAD: Gentlamen, do each of jyou have in
sront of you a Jocuuent 2ntitled Licensea responses o
cCollcu's prenearing conference cuestions sarch 11, 1482
walcn has ureviously been mark~gé for identification as
Licensee cbxkhivit 30?2
(lesponding affirmactively)
1. AXTLRAZ: Are the answers to guestions 1 through
12, 15, 17, 20 &nd 21 true anZ correct to the hest of your
Knowlecge?
(ies.oncdiny effiruatively)
“4ive AAELRALS Does”ésch of you adopt those answers
&s aguitional testimony of yours in this proceedinas?
(kesponding affirmnatively)
4ile AXELRAD: #r. Cnairman, at tnis time I would ask
that they oe received in evidence in this proceediny,
Licensea’s Lxhibit No. 28 and witi respect to th2a documen

thet nes Leen previously Leen markeZ for identification as
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uicensee Linivit Jdo. 33U, nawely the &nswers to DOr. MeCelloin's

"

jugstions, w2 sreviously offered guestions 13, 14, 15, i

-

Ve
(52
™
2

1%, we have now had testimony sponsoring the remaining
su2stions. I woulcd tharefore asx that Exnibit vo. 30 nimsa2lf
oe recelvec into evidence

CanlldaN 9ILLERS is there any objections o the
receis.t in evidence of Licensee's exhibits number 2% and 307

ik. GiAY: ~o objections.

chEAalavAN wILLER: There Leing rc objectiocns, the
cdhluits uicensee's nuuser 28 and 3C in toto will he adauittsel
into evisence.

tl. ALLLRAL: “if. Chairanan, w2 do not have any
Supplesentery oral testimony at this time. 4as I indizated
eerlier tuis nmorninj., wa aay have sudpleanentary oreél
testinony Y, this panel later. If they are still =n the
Witness stand at that tine, we way offer that eviience later.
Or 1L they &are excused tewporarily, we nay recall thean 2t
sowe subseuuent tiae,

CoAIRMAN 4ILLER: Very well, you will be given leave
in that regeard.

MRe AXELRAD: Tne witnesses are now aveiladle [or
Cross exarination.

CHAIRMAR SILLER: we will proceed with cross
edaainetion, State of Crejon?

)

k. OSTRANDER: vay we have just one minute?
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Larsen Sonuuct our Juestioning.

ChAIa AN AILLZAs Jranted leave 50 that you can.

ihe OSTRANDCER: I mijht point out it nay be refer to
tiie uocel tnat is before the vcard. Ur. Larsen, understand
tnat ne is sugposeld to refer to the column and the wall
nuiavers so that it is clear on the record what is being
JesCrived.

CHAIR 1A 4ILLZR: Yes, De sure to use Jescription in
wO IG5 when you are using models or anything so that our
relord, our transcript will reflect it as well as bheiny
visuelly available here. I an sure you will rememher to do
taat. Zou way Jroceed.

-~

Ty
AT -dan

CNs 4y first concerns have %o do with the
Soastruction, for instance, in soae of the statements that
nave veen wade rejarding trat. If we could, refer to paje 12
of, I delieve we are calling this, Exhibit 27, uatters other
thaen structural adequacy of the coaplex. It's on page 12,
tirst, en I correct in assuming that these are

eddlitional ilnmprovenents that'are jeing to Se incorworeted
into tie final nociiication? I know these were discussed in
san transisco at this weeting, dbut as they appear on paje 12,

are tnese itens to Le incorporated in the final medification?

1. ANDERSON: Yes.

rn

OR. LARSZH: If +e could then, turn to pace 52 o
8

that sane docuuwent. 1 uissed the slide shiow on ‘oncay, s9

22IVICnu & ROZYCKI
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®
1 W8 yue yOu @re yoiny to oe rep2sting some of the thinjs that
p é you ingdiceted there with the slides. out let ne just
| K indicate ny concern in the construction saguence.
It seens that at each stage of construction you aust
¢ 5 indicate sone additional or @ substitute structural itea to
3 sick up anything that may de reduced in strenytn. and I am
7 Guite satisfieoc with everything that occurs up to the G5=foot
o izvel, 2=2CiJ432 you have adced the in-prime wall anc brought
2 1t to 2 garticular strengtn.,
_ 14 sut in leooking to tue stat2aents nade on ~Qaday and
.
il ¢lse on pey2 59 I need soue clarification as to wner2 the
‘4 sudsticute strenjth is goins to cowe andove elevation 35 at
i3 the tiue in whica soue of the columns are exposed. [ sinply
is CalNOt sS2@ tin2 suostitute streazth coming in at trese
15 Jifferent floor levels. Can someone respond in just jenerezl
. b seyuznce as to how this would De cdone? I would partisularly
17 iine to uear tine suvbstitute item, its locetion, and whether
18 or not it ¢chanjes in response of the conflicts at each floor
12 level as it is done,
<Y sne wnill3: I am &ssuuing that you are talking about
<1 tihe sunstitute for vertical sheer resistance?
22 J3. LARSEN: Yes, that is primarily the concern, veas. 1
i3 Cde. salTi: Ukay, as we were talking eerlier, the
- .z vertical shzer resistance is the thiny that is being renoves
25 from tue structure during tne construction secuence. And if

~

" pragp— 2 > % ’ ’
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you Soasider the, “ne uwaterial is heiny remcved in orcder tc
:1X,08ed coluan lines w 41 and R 4§, for instance, refer to
that as a typical situation,

OR. LARSEN: at's fine.

Ox. vdalITE: we have renoved the vertical sheer
transfar &around the sorner versus K £1. tow, whi e it’'s
selny done, tue new wall directly dDelow this e_evation, the

new with all is 45 to 55. Now, the concrete is at 2,008 251

W
Q

rLior o resacving the material at elevation S5 anc 77.
119w, This is new vertical saeer transfer capability that
exists tinzt 4ic not exist prior to the modification.
9w, the adeguate sheer transfer caepaonility that
€Listed Letween elevation 43 and 65 is way Seyond what aas

secn renovea fronm elevation 35 to 77.

DR. LARSSN: Could I interrupt for just a seconc? I

aua coacerneu, tnough. ave you added sonething to tne inner
storase v2navior between 55 and 77. I realize you have
strenjtn aduied below A5, £EBut is tnere innerstorage strengtn
Jetween 65 and 77, has chat”b§en strenjthened at this point
or is there & weahkness?

J3. +~alTEZ: Some has bDeen removesd, you can't remnove

‘!‘

wove waterial without weakening the structure.
JR. LAaRkszZnN: “Wnat is wa2re my concern lies. 1Is
taere anything 2o0ing in as a substitute for those levele?

DR, wnlITE: N9, put that doesn't aeen that tha

32JVICd & RACGZYJTEL
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®
b/ structure cennot resist the S S E. because taere was nerain
, P i tnat witn all Loth due to horizontal sn=er anu vertical
3 sheer prior to reaoving this material. 5o soue of tne
4 waterial wasn't ioved had excess sheer transfer to start with.
5 Cie LARSZN: I ajree with that., But I did question
the statenent that we haven't reduced, from reductions. Aare
7 you inuizating betuveen these floors we nhave lost a little or
: 5 119+ 1AIJdCh e
s e ¢idIT2: a2 haven't reduced the capacity
¢ structurs oelow tne resistance recguired for tiue .25 SSC.
il Jt. LARSEN: Coulc you then 3o on up to setwean 77
“. ana L3, is the story joinj to be the same there.
k3 Jxe willTa:  Yes, there is adeiquste capacity at the
1 various stajes of construction to resist the .25 3352, even
15 trougl locally sounetning has veen removed. wsut frou 2 locel
15 poiat of view in the structure itself, the structure has tie
i? Cépadility of resisting the § § E.
lc one LARSEWN: That's what I a2n getting at. At times
\ &9 I saw the wording no reduction had been made and you are
20 Say7iny now there is sufficient strength.
21 ’ DR. WHITE: Yes.
22 . LAKEIN: I tend to ajree with you. It's just
e3 the woraing I coulan't agree with all the time.
E ‘..-. JA. wil?d9: Tne worcing deoes, perhaus, need
25 ciglenation.
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Ok. LARSENR: Then could I go pack to that gaje I
JUSL Teierred you to, vaze 12. Tals was cone, 235 you «1ow,
@t the 5an rraensisco m2eting, and I sinply did not have tiae
to eiplore in detail. This doesn't really alter any
stateasnts you nave wade. There is no further reduction due
£ your aiainy tnese ianproved aodifications on 12, in otnher
woras, exgosin)y the columns to weld being to column

Cennections, anc you are also joing to tie sone wall better

Ji. ~ilTI: Tn2 areas wnere th? cagacity is reducez
tewporarily would pe for the construction of coluan line 41
starting vitn 41 wall, »ear the saquercing of construction
that w2 talked adout earlier which indicated that coluan linz
41 ) 4ould not Je open at the same tinme that coluan lines =«
«l enz ~ 41 would Ce open. So the segyuencinjy there is such
tuat ovzfore 41 ) is opened uy, there is acecuate cagacity
addel tO other areas or it wogld oe opened up oy itself,
essentially, 41 2 along with « orime. .

OR. LARSEZN: 41 Q is opened up only to elevation 55;
is thatl correct? .

Q3. »dITS: Yes. And going along wall 41, 41 7 will
not Le opened at the saae tine as 41 R ané 41 w

iRe AAELRAD: dr. Cnairman., If I nmay interrupc for

a nuinute.

oy
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CHAIXIAN WILLER: Yes, are you inguiring because we
are oeyonc the scop=z of the present ganel's testimony?

k. AAELRAL: Yes.

ChAIRMAN 4ILLER: I see, very well, fine.

ihe AXELRAD:S 'y feeliny is if there are any aatters
that Che state wants to 2xplcre with respect to the
construction seguence or the way the facility is j0ing to b2
iagrovec, we woulld like to have those natters clarifies on
tae record, and we will be perfectly willing to have this
Jarticular panel to define matters of that xkind

<dAlRMAN A4ILLER: It has occurred to us in the
interests, in the vudlic interest, we have permitted cross
vsewinetion o7 natters that are not before us on cross
exanination, nis as you know, counsel. 1t should arobadly oe
liiited, nad you told is, it would probably be jyranted. For
tuat reeson w2 Jid not interrupt. +2 are, howaver, into an
érea where there i3 gresent, presently »efore us pregered

/ritten direct testimony on the matters of the structural

.

adeguacy.

-

*

0w wWe want a coaplete record. As w2 say, we are
not criticizing you. On the other hand, now, if we are soina
to get into aatters otner than that, which were iy tne first
snase of the second phase, so to speak, in fairness to the
witnesses anu “r. Axelrad, wWe should have some deliniation

anc we snould have soue indication from the State of Orejon
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«nich has taxen no position with rejarc to contentions, as it
is not reguired to <o, but if J2u are j0iny to jet into
suo3tantive areas we must have fairness. And so 1 sujoest
that you yive that some thought, ani you can then tell us how
y24 <isn to handle that so that all parties includiny
licensee's, Stz2if and intervenors will have notice of tne
variouf intentions that you glan tec go into and jet oa %o
some ajiirmnative evideace.

‘henk you, you may proceec.

ine AASLRAC: 7Jne reason I 4id interrupt was that
when Professor Larsen nad indicated dDefore starting his

ehaainetion, that would be us2ful if he nad sone diajrams to

reier to for surposes of nhis exeuination.

Shal’+4alk MILLER: Do you have some such natsrial.
sn. AXKSLRAD: Ve have now received the copies of the

3lices tnat were used in the presentation on vorndey.

CAdAIRYAN «ILLER: Very 3jood. That would bHe helpful
I tuink.

ik. AASZLRAD: I would like to have aarke: a dosuuent
entitlec “Slides used in oral testimony oy dMr. R C Anderson
and Jr. williau i white on march 31, 1¢8C", consisting of
slide A, and then slides nuaberec 1 through 12. I would like
to have that docunent marked as esnibit, Licensea's Lxhibit
wo. 3C.

CHAIRMAN 41ILLZR: You nave a 30,

-
320VICH & ROLYCHI




2347
o
1 iite AAELRAD:; 31.
) < WRe CrAlxdhns 31, that will be 35 merked for
3 identification.
4 After you have !,3d a chance to exenine iy, I will
( S 25k counsel &nd pgarties to indicate whether or.not y>u have
) any onjecstions to it _.einj; aduitted int> evidence at this
b tige.
p
‘ g (EXd.=i0. 31 mariked)
3 CHAIK9AN mILLER: iy understending is ftat these
it 3lides wnich ars inlicated in Licensee's Exhibit 21 consist
11 of those sliles which were visually demonstrated in sur
‘2 courtrcoa .onday, was it, 4oncay, <arch 231. .r'.'m tnat tnay
13 flave N1ow veen reproducec in sucn fasnion tnat they aay botha
14 Je .ade part of the record end that Professer Larsen, State
15 oL Jre;on, Oor others may utilize them in further exauinatioang
a 19 15 that sorrect?
17 iR. AXZLRAD: That is correct, with one adlitirn as
18 ] .hit$ 2inted out when h2 started his presentation, slide
15 l was not, in fact, a part 6f'the sresentation, but is just
20 inclutec to depict the construction seguence.
§ i CHAIAMAN YILLECR: That is slide 1?
24 “ine AXELRAU: Yos.
23 CHAIRYAN MILLER: all rigzh%, slide 1, waich was tha
‘5 second, 1 gyuess, slide that was photoyraphed wasz not, itself.
25 #iysicelly used in tne presentacion, guc fair and accuretels

DL‘JVi;u o "\JZY\:E:I
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Fortrays the inforuation of Jdata which was the subject of
te2sti 1‘J2./?

iRe AXSLIAL: Tuat is correct.

CHAIRGAN 4ILLIR: 1Is there any objection tc slife 1
Jith tnat explanation appearing in this exhibit?

in., CRAY: Jo oojection from the Staff.

SLATAY4AN 4ILLER: All right, I take it there is no
oujyjection, then. 50 slide 1 may be incluced.

9w 4 Nuave asael you, if you had & cnance to =2¢ouine
these sufficliently to tell us whether or not you wish to
Co,eCt to the acuission into evicence of Licensee's Lxhioit
31 &t this time?

1S. SELL: ir. Cnairnan, some of the interveanars
would oojecc unless it is clarified in some way == well,
thare (s a prodlem in the back, let's se2, the Dack of the
ourlding froa the view that it's shown in the.: slides, that
sometines the color, the yellow or the blue, pasically you
can't see it Decause it blencs in the vackjround. And that
was orally siplained by Dr."xkite during the slide show, Lut
it doesn't show up in these pictures.

CuAlndAN 4ILLen: That is true, that does ndt show
wp 40 the coloi reprocuction. It was explained by Dr. white
in Lis testinony. Uo we have any sug;estiohs 35 to now to
nandle tue problew?

e ARILRAD: dr. Chairman, we thousht tne exhinit,

SZOVICH & ROZYCRI
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even with this sli;nt iugerfections as descridbed in the
recore is us2ful to all parties and the bBoerd. If there is
any oujection, we will bDe pleased to witndraw the exhibit.
ShAlAvMAN AILLER: well, it's been markeag for
lventification, you way proceed with it on that sasis, and we

11l consicer the natter in point, if it is offered. And it

is acceptec. Licensee Exhibit 31 for identification nay be
4323 1n your examination of the panel.
(SAli.=No, 31 received)

1R, OSTRANDER:

Thank’ you, Mr. Chairman, I would
liae to conment briefly on your remarks concernini hos we jot
iato that areea orn this panel's presentation.

cdAIRMAnN 1ILLCR: Okay.

ihe OSTRAWIEAS ‘Yesterday w2 tried to alert tn2
wdalu and the partizs to the fact that we had considered the

seyuanciny of construction to be & structural amatter. -nd

L. wLéarsen addressed that in his structural testinony. And
it's ooviously one of tiose areas that crosses, I trink, into
poth nonstructural anc st:ué;ural areas. And we hsad
requested tne wcoara, and I think the Licensee ajreeu that we
Couldu treat this issue flexinly. +~nd that was our intention.
SUAIRMHAL MILLER: what we are pointing out is that
you are not now presentiny affirnative evicence joing into

TOS métters as you nave jiven, but nonetneless, we want 2

Conplete recors as we are gettinj; now, on the process of 2

o o o~ - A NG s
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Tartain oroad issue for joing into this e certain amount of
¢
tiane into otner issuss.
ine 3TRANDZSR: I think the advantaje of this now is
we axe our affirmative evidence ziore precise.
Taalf4Ar 4ILLZR: Tine, we have no odjection.

ER: Thansx you.

<

dive COTRAN

e CSIRAADER: Could I ask the panel one guz2stion
soncerning winibit 312

;2@5 this azcurately reflect the saguence of
construction that is set forth in the varch 17 tz2stinmony

wicz2nsee cinibit 2772

She wdlITES Yes.
iARh. O3STRANDZIR: :‘.11';'5 allo

She LAR3ZIWN: 1 heve just & couple more thin;s.

-

irst of all, let e incdicate that I think slide 11

1

indicates my concern at that point, and I think you have
@dcressed it and answered it, in the way that I would hope
tiet you would héeve clzarea things up. And I think you heve
cleared up as far e&s I am concerned.

Slide 11 ingicates those areas around those colunns
wetw2en particular floors ciiat I was concerned witnh as far es
tie construstion sequence. 4nd I think I neve only one other
wuestion, aanc I don't know whether tih2re is a proper time to
Orliey it up. It will have to ¢o with the defineu stiffness

of the Linal system and how .uch the floor response spectre
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wild e widenea. wut I think prooatly we will wait uatil &

(8l

later date to do this.
CunlamAN 4ILLER: whatever is nost convenient frou a
lejical standpoiat.

1. AxcLaaD: r. Cnairman, that is part of this
teatinony. This would 2e the appropriate time to cross
€exauine on that point.

CdAIinidaN #SILLER: I would think so.

ike OSTRANDZA: It's night to be in the right place
at the right tiue.

Ji. LARSEN: I woula like to refer to Exhioit 28.

Dk, "dITE: Paje 237

JR. LARSIN: Exhibit 28, pages 65 and 55 A. Tnis
Nes to do with tiae response spectra that will be used in the

21 e analysis, 1 bDelieve.

(=)

Ihe “UITES Yes.

J]. LAKRSZN: There was sowe inuication up to &
COouple weesks eyo that further evidence would e provided as
to liow low the stiffness nijnﬁ possibly degrase. ias
caytning aore veen presented Leyond what we see on thase two
Jajes? Any particular?  Are you still pleaning to bHroaden

toe curve Dy a 31 percent as indicated on page 55 A?

Da. ~aIlE: Yes, that is, that is our glan, the

curve is lowered 31 percent on the low {raguency side, ang

.

tiuen in adcition to that, additional ten percent. 7ne 31

sSIVICH & 08 ICKI
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s

~€rCENt heére just Ju2 to the matters of stiffness associatec
«lth 3ross oenuing, creepiny, sarinskaje, 2all tnes? ikingd of
lteus, not talsini about variation in material properties cue

to chanjes, not including variations in weizht, these kind of

(R

nings. Those iteas are in the additional ten percent. So
21 percent is just to talk adout the Zepartures fro:u the
treyuency wredicted oy the original STARDYNE model.

Ji. LAREEZN: Do you fe2l at this tine 33& nave thsa
ogst representation that ysu can hope to achieve using the
siaiiddd mocel e&s far as stiffness is concernecd?

one widlTiu: I think tnat the representation that was
usdu in the orijinal STARCYNE model is a very reasonadle

nodel. The additional oroadening that we have included I
think wore tnan adeguately covers any, aay possible ueparture
frou tue icealiczed case that was originally enelyzea.

ile USTRANOCR: Tnat concludes our guzstioning, .r.
Chnairwan.

cHAIndAhn AILLEX: Thaak you,. Intervenors?
15. sELL: First I'¢ like to direct you to a letter
fron tne Licensee to Wil deted wsarch 17, 1530. I pelieve
1t's in ©xhidbit 25, but 1 am not sure which section. Section
J in exblioit 285.

Pn. widITE:s Ckay.

iS. BELL: 1 an referriung to answer 1 An and I pausse
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sa3€, set

snereioreg,

ant <uanci

J

W at

Phe AAITE:

n’-'elo«

cour se

Jdinreinforced

Re wHITE:

2l evati\)h

Coulsd

Ckay.
S3LLs

JKkay.

e Just read

core,

their sheer

“lls ve inctreased accordingly.”

word

Fy ;
£y the

sentence of thet paragrapn.

™

P
-

ave concrete in then == 1

reinforcing steel in theu.

N
Is this referring ssecificully tu the Control Buildiny?

sentence reaus, "Any actual conmplex walls, especielly in the

In the

SE ki

{ aar

that,

steel in the

'Most

you rep=at

eferring to

“w

W2 an

that ;

answeryl

on the second paerajraph on
“I1t is important to nota
«ll wall sections considerea in these eLanples heve an
In the a;tual complex, walls, 2spacially
Contrel suildiny, nost of trne wall panels of tae
concrete core,

capecities for all the p.edictec

that apypeéars in the

Clarification on wiat's

cores naving reinforcing steel in them?

vlesase.

nuaber 1 4

that

taat

Sneer

and

“ould soae menver of the panel please explain to e

second

neant Hy mest,

t's célculated the numder of cores

I tninik there is like 95 percent of the

the cores have

Tanat's in the Control &uilding.

Contro?

tuilding,

not the conjlex.

Tne
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i Lontrol ouildiny, nost of tha wall panels. 2ut the word "most®
F é I Wwoull assuue refers to the actual couplex walls,
- Sn. wal78: The nuaver 95 percent I gav2 you was
specific y for the lontrol EBuilding.,
5 5. »8LLs And could you yuantify fren ~hat the word
3 I riost would agan in reference to tha actual couslex walls?
/ sive widlITe: On trhat one, I haven't calculates &
g fijure, 2ut tne walls tnat are pDeinj used to, »2rimarily to
3 resist the sartaguake loaus do heve reinforcing steel in the
il core.
i1 sasre &re @ nunber of walls in the Auxiliary
". cuilluing tnat are usec primarily for shieldiny, three to four
{ Lo tooc thick wsalils, and those, in generel, do not have
14 reinforcing stesel, =ut an actual percentage, that I don't
18 nave.
L i5 8. 8ZLL: Judging froa your use of tne word most,
17 without 22in; accurate, can you could you just give ne in
i3 veneral, woulc it oe over S50 percent?
. .
15 CuAIR«AN AILLEk: FNost what, now? I am gettino
20 confused &s to tn2 aost.
<l 18. ¢ELL:s Of how wany of the walli panels in the
22 Couplex heve reinforcing steel. That is how many of the wall
23 saaels that have concrete cores have reinforcing stezl in
> ‘:-ﬂ thiose cores?
F 3 CHAIR4AN 4ILLER: wow, the couplex consists of more

32..)'\’1\..11 & RUZ !CKI
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than one vuilding?

1S. BELL: iignt,

CHAIRY4AW 4ILLELR: Now which Suilding or buildi

are you inguiring aoout?

4S. BLLL: 1 an referring to the entire coaplex,

oL the panels in the complex that they are referring

to.

Ji. MdIT3: In one of our responses to tne .JRC

céiculate it 2z well as I céan.

that app.eers in section » of B of the same exnivit,

wuz3stion we praparec a table which gives those items, you

“S. duli: 1 am just trying to elicit, I recliz=

I an

asiing whetiher your use of the worc aost refers tc over

Jercent of thosz Janels?

CHalRaAN ~ILLER: ¢©f what panels? If you are

inclucing th2 Control suilaing panel you are jeing ©o

cifferent gercentcie tnen if you exclude it.

50

can

1S. BELL: 111 tne panels in the conuplex including

the Control cuilding whicn is part of the conplex.

CH.IRAAN 4ILLER: So then you are joiny to

jet

- |

percentaje. If you are asking for a percentaje whicu is

;0ingy to include the 95 percent in one of the three
igs that what you are inqguiring?

“S. BLLL: That's correct.

chfInviad 4ILLEK: Ckay, can you approximate

give it exactly?

huilcin

i

cr

or

1
-

S,
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DR. AaalTB: FYes, for the coaplex, wost wiulé mean 50

Jelcent or Jreater.

i1S. 3aLlL: OKay.

iy 3econd yuestion has to do with the bloch rather
tuan the core. Turning to section B of that ex-ibit, which
afe the Suwaary tatles that you were referriny to, is it your
unuerstanding that all the tlock has steel reinforceanent?

WR. wilIlTe: Yes.,
15. 3cll: COkay, thank you. w»e haeve no £ -ther
;aestions.,

ine. CHALIRAAYN:  Thank you, Steff?

ilke GRAY: ©Starting out with BGL Lahibit 28, on Page
il, tTae answver to, 2 resgons2 to quastion 18, <o yau nave
thac?

CHAIRMAN 4ILLER: nat page was that?

mis GRAY: Page 1ll.

cAAIR4AN 4ILLER: Thank you.

1. SRAY: response to question 18. You indicatz
that the originally ,roposed.structutel extension or

1

structurel extension that was being conteaplated reguired

'

ai anclysis and cdesign to fully denonstrate the

S
o

sicu

*h
n

Capaoility and stiffness oetween the o0ld and new structures
enc thnerefore is a nore Cdifficult desian for the paysicel

connections petween. Isn't there somehosw an element of that,

8180, in the proposed mocifications?

SLovVIcu & RIZYTKI
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Dite w4ITE: There is sone of that in this particular
cesign., -nowaver, if you look at the relative conzitions of
tne two, I think tne distinction will becone acparent in thne
structural su.port system, waich was perhaps one 2f the
¢arlier concepts for the makinj; the modifizations. There we
vare unaole to grad ahold of the existing couplex alonj lines
it tne egyzs of slaos and the edyes of walls., »e weren't
guie to realiy 3rad anhold of the area in th:z wall in gettinj
a8 joou resisctance from it. And this is cne of tne wain
~2tonlens 1n the structural support systea.

iowever, if you looik &t the nmodifications that are
currentl; oeing proposed, rather than gradbing thsz a2zisting
couwples at tue line, w2 are able to do it over en area, which
jives us aucn bettar distrioution betw2en the existing
ele.ents and the new elements. S50 this is one of the
uifferences. 1 22 not sayinj that the counections now are
sluple out relatively speaking much simgler.

in. GRAY: Is it eassier to maintain the seisaic
wuellification duriny the cojgtruction work using this present
concept for rroposed nwodification relative to what it would
heve veen for tiet other sort of structural extension.

iR. ANJEASON: Well, our considerations were that if
we¢ llas 4 problem that was in the existinjy building, the only

#ay thnat problen could be solved was to have soa2 kingd of a

structure or elements that would re2ech out into tne nuiléing.

SLOVICLa & rRIZiCHI
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Ang if we 2i¢ that, then reaching out into tihe Luilding would
tzaCh out ianto perhaps the control rodu or canle spi-auing
rooi into arzas that we felt would have made it nore
cifficult to do during oparation, and that was one a2f the
w&jor consicerations in join; to the pre2sent concept of tha
odification zrojran.

sne. GRAY: sdoving on to page 12 of this 2xhioit,
response to yuestion 21. Let's see. You discussed toe
sfound .otion at the Dase of the structure. 1Is 2 1ajor
coasiueration in tae ground wotion . .the siaultaneosus
coiiwination of norizontal orthaznal couponeats of the
eartuquane with the vertical.

R, WulITE: Could you repeat tnat, sleassa?

e GRAY: Is a uejor consideration, in consicerin:
the ground aotion, the sinucltaneous coabination of 3
noricontal ortnajnal components of an earthguake &lonyg with
vertical tnat is orthajnal,

sie wulTZ: That wasn't part of the orizinal desisn
criteria, and that's what we are working with, the original
Jesiyn criterisa.

1. CRAY: wnat was the original desiun criteria?

DR. #alTE: 7The original Jdesiyn criteria stipulatec
tuat one norizontal and one verticel component were to He

consideret simultaneously énd the influence of these woulé be

addec adsolutzaly.

SaJVICH & ROZYCKI
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1:ie Gikax: In response to question 32 given there on

2sajes 15 and 17, actually on page 17, you indicate the force
lagse 7 the building transfer a certain load. 1In addition
to th2 [orce slaos transnitting their own inertia loads of
attachesd eyuipnent and piping to the sheer walls and then to
the Dase of th2 structure, they 3lso transmit dead load and
tner.iel loacs, don't thaey, to some extent?
. willITC: VYes,

ine. GRAY: Oxkay, in response to guestion 33 at paje-
¢ ;9u discuss there wedb walls and flange walls, weo and
flenje walls in the structures, Does tne STARDIND analysis
wulch you have used, Joes tnat rely on the wed walls to

resist oendiny in addition to sheer?

™

obhe wilTL: Yes.
ik, CRa¥s: ioving on to pajze 1lE, response to
wuestion 34. You indicate there that the force slabs in thne

»uilaing are very stiff in a horizontal plane. Are they

cquelly as stiff to resist out-of~jplane nending at the flenje

”

wa 115?
JR. WHITE: Jut=-of-plane Dencding as the flenje
walls?

aR. GRAY: At th: flange walls.

Dk, waulITE: I am not sure I understand the quastion.

Y

peat tiuat, vlease.

IR, CRAY¥: O<ay, are thos2 force siaus as stiff to

JJJVICZ. - (Cdl:ul
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i resist the cut-of-plene ocending at the flanje walls as thay

2 are stiff to, in their horizontal planes.

3 Dihe AHITE:s hell, tne force slabs can definitely

L take tne out-of-plane bending, to whatever lczds coaply.

=t inat is their main function is to resist vertical loads,

3 walcnh is tue out-of=plane cending effect.

7 id. GRAY: .eving on to page 19, response o

3 4Jdestion 38. You state tnere that the effect of jross

2 overturning is to do several tnings, Hut amony others., it

U will produce axial counpression on one ens aac axial tension
il on the othe:r end of the wall. Loes the gross vendin: or

.12 overturning, yross oending or overturning introdusce any aet

i3 coupression enc tension in tne wall?
14 JR. «ulITS: In our ass28sment of the Lehavior of the
15 Coumplex Lue teo jross bending, the walls see at most a very

5 iow level of tension. Taere is definitely cowpression build

&7 Jupo on tne coupression side. But in our section of the
3 coiiplex, the panels, if they 3o into tension at all, is very,
ik very ainiael.
2V aKke GRAY: Can you cuantify the minimal.
2l e A41ITE:s & PSI kind of thing.
22 1R. CKRAY: doving on to Page 21 and the response to

gyuzstion 40U, I'u sorry. The response to guestion 39.

-

You ciscuss theore & mechanisa to develop

>
..

- '1 " . '\lli-*
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waent restraint. And you say & complex wall in cne 2f these

negcianisas is tne sean=coluan connection was the Leaa=-coluan
connection reliec on in your analysis to resist the monents
1 double curvature moae hepavior.

Jhe NAITE

Wo, it was not relied on.

iR. GRAY: OCxkay; Page 23, in response to guestion 45,
Jou there discuss the structural steel fraainy, the steel
Jeans and columns wnich supoort the force slabs in tne
Cougdex., Isn't it true that orijinelly that steel framing
4as not relied on for any lateral resistance, only for
vertical rasistance, vertical loac?

nRe ANDSASON: well, tne orizinal steel --
orijinally the steel fraie was certainly consicered oy the
sesign tean in the ;esigh of the structure, ‘in2 stezl fraune

Wwus Considered to Le imbedded in the walls and certeinly

b

althoujn it was not directly designed for lateral lcads, it

L.

wad considered as a wenber in tne walls and a contributor to
tne duilding's overall capability
iR. GRAY: BSut it'S primarily a desijn for taking

vertical loeds,

w

MR, ANZERoun: Yes, cecause the steel freme was
wuilt prior to the walls beiny constructed ané the steel
irame had to De designed to carry the vertical loau.

+he CRAY: ANd today with rejard to the modified
4

comyles, 1t is now veiny orousht to sdue extant to resist

S549VICU & KUd¥Cil




N

~0

W

[ )

-

(3]
r

lateral loéu; is that true?

Caalxdhd AILLER: Pardon ne, I didn't guite cateh

iR. CRa¥:s Today, with regard to the analysis 2f tha
«odifiled structure as proposed, that steel franing systen is
feiied on to some exteat to resist the laterel loacs?

DR. ~HITEs Yes.

ie GRAY: moving on to page 24, thare is sone
wiscussion oi tie test prograa that you conducted in
cenjuaction with the developaent ~f the proposed
twuilfications. You indicated that one of the purposes of the
Lest pro,réau was to assure cceapdsit behavior of the uassnry
walls with tie concrete core. I juess this is what we zall
tue composit walls, and that no delamination will occur st
that concrete end wasonry interface. was that cbjest of the
test projram spgecifically addressed for walls that have
imbedneu coluans? In other wWorcs, were tne iabedded columns
accounted for.

dte WHITES 2 diﬁ’nave two test inbeddel columns
énd there was no deleauination of those specimens.

ix. GRAY: vpPagze 25, response to gusstion S0, I
velieve you indicate there that the test specimens

uenonstreted tiat the walls will withstand laterzl loads of

ot

he U3ec or the 55L without significant physical deunajze. ‘hat

00 you wean oy significant paysical samaje? 3Zive us soue

3L9VICiH « ROZYCHI
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stcr‘rtiau?

Ao les, in the == in tne Dehavior of tres2 test sg2cimens

Upr TO aind inclucing the ultianate ¢ip.aci.y of the speciuens,

Craciks witnin the sgacimens d4ié develop, dut big pieces ¢did

not fall off, in fact, no pieces fell off.

Jae of tne inportant characteristics <emonstratas Ly
tne test spgeclaens is that once the ultinate capacity had
ceen reached, ti2 specinen did not 24plode or releassz its
i0acd, It Was & very abuuctal kinu of behavior and was enabls
0 .iaintain its lcad even éefter reaching the ultinate
Sasality. U0 this wes e very iuportant ovoservation.

ike GRAY: So even at failure of the wall test
speliuen itself, you diad not have block flying out fror =-

S]. wHlTas ﬂxaftly. it was abdusted hHehavior,
rleces not felling off uy to and including the ultinate., .

Ak. CAAY: Usday, on paje 26 of this exhibit,
response to cuestion 51, part b here, you indicate a sheer
capacity of 300 231 coulu be considered as a coasarvative
iower bound for normal sheer failure for specimens with an
aspect ratio of 5. Is that 300 P31 always the lower oound
of normal sheer failure for those aspects ratios?

M. WHITZS: For an aspect ratio of .5?2

[

“ne GRAY: .5, yes.
dx. NEIPS: In the test specimens tihat we have neen

working witn, ell tue test specimens that failed in diajonal

pLECVICL & RUOZICHI
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tension were bLeyond 300 F31. Perhaps »r. Carkar can &dc sone

inforaation to that LDased on the analytic studies that aere
waile .,
in. GRAY: wviajonal tension, this is what you refer

td 28 nornel sheer failure.

/es .,

pes
"
L]
(O
..
»

R

ie SARYAR: U0es this explain sufficiently?

wRe GRAY:s Tnat's sufficient.

Soing up to page 47, the response to cuestion 1.
Jnere you ta.s about the steel plates to oe installed in the
=t wall and frictional resistance.

JR. wCOLLOM “f. gray., I nave an awiul time., e
ere shieldea fro. here, and if you ¢caould enunciate & little
vetter, I think I coulc hzar it.

1. Sha¥: Okay, the guestion was that in this
reconse on pa;e 47 to response to cuestion 21, the steel
rdates to ve installec on the west wall Control Euilding are
LiSCuSaed, anu tuere is some discussion thnaere auout
irictional resistance oetweén the rlate and the concrete wall
or the concrete DLelind it. On thet, what is the == cea you a
test tihe adeyuacy of the sheer friction coefficient bHetween
tiie new Concrete and the stea2l plate? In other words, will
tihet reyuired frictional resistance be developed?

JR. AdITS: Jkay, I think in order to address the

cuestion will tue frictional resistance be developes, I will

'.J..:)'-'[C "o I’\CE 1:’:1
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nees Lo take & loon at the overall cdesiun mechanisa here.
#2 are usin; a vost tension Lolt systea in order to

proviue the clauwping force. And in evaluating that force, we

are incluzing the influence of Lolt relaxetion, ccreep in the
wall, tnese ninc of things to their effect on the adecuat:

tension of tne ooit., In eddition to that, we have an

inspection yrojreaa that will insure the tension of tne bolt

e waintaineg throuzhout the life of tha plant. Inat's one

:-Sain‘e:t .
3econd is the coefficient of frictidn that we are

usin), »lus wiatever safety factor wa have. Co we are using

3 safety factor to, in conjunction with a coefficienc

friceion of .7. And from a nuaner of different stucies, the .7

£or Coucrete ou steel is a reeasonanle cosfficient of friction.

te further enhance this coefficient of friction,

I W,

veé el@ joiny to rouzhen up the dack of the plate to furthar

insure that this coefficient of friction is, in fact, object

P
™

T
«©
4
.

waere is that goiny to De.
Dite wRITL: This would be in the vicinity of volts.
I'nat's vhere the

sleaging force will have the primery

influence, and ~2 nhaven't really deciced on how biz 2 range

of sree that will be rouahened uy, dut it will be an

adequate
arece.

1R. GRAY: oW about the wasiaers onn the otier siue

BavVIch & ROZYCKI



wn

of tie wall, will they Se roujliened up?

). wulTds inere is no sheer transfer at tle

interface or the washer. The sheer transfer takes plbce only

at the interface of the plat2 ? and the ones oan that side,

w»
.
Q
(r
..

2 wall. The plates 1 through 8 in jeneral.
e GRAY: Although that design was with a

coefficzient of friction of .7, co you really need that nuch

(1}

of a soetficient of friction?

ofve AlITESR no, 28 I mentioned in teriis of esctuel
511 s & e B neing 2 csafa £ ‘ 2 = boa :
slippage, we &re USINg & Baliety factor of 2, sO that, in

¢

efficient of friction of ;o0int

Q
7

Tl
6]
o
0
C

assence, drops it La

35 walch really all is nteded in order to preclude sligpa)

r
“w

In eudition to that, the capacity of the bolts are sized
wasad on seisuic loads in conjunction with therasl loads.
Ang a’2out 40 percent of the load is ecomingy fron thernal. And
this is a self-relieving kind of situation, so in terms of
glip curing an eartnguake, the possipility is extrenely
rencte.,

i SR3¥: You did mention the »olts. Tiey are
jolng te 2e two inches in diaweter; is that correct?

JR. WHITS: Yes.

dR. CRLWY: what stress level will bDe in those twoa=inci|
cianeter ool;s a8 opposed to tne stress level that whuld have
ceveloyed in the one é&nd three guarter inch bolts that you

weéie previously going to use.

pLGVIC: & ROZYCKI
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@id I will have the sane majnitude.

ratio of tne

v
v e

Jljjer area.

ihere at tne botton

sistribute?d

zércaguens will force the wall to grow verticelly.

aive

wOuldd Le reducec Dy the two crrss sestion area.

aéctuel tension in tone bolts will scill e the tensile force

Wi ITB: I an not sure what the tension is. It

cecause tna

It's just reduced hy th2

twW> areas.
GRAY: Ton2 stress would be less. You've jct a
»1IT2: On, yes, ajssolutely.

GRaY¥: Going to page €2, I am joing heck a hit,

dj¢ 12, tnis is a res.onse to yuestion 22.

of the paje, you indicate that
Wicrocrecking developyed on tha wall during

1

‘hat is

the Dasis for that statement?

vilTh: what's the basis for the statesent that

Lhe crecks will cause the wall to 3row?

= {\o
IR,

its oricinal

tiae well is now as tall

widtu, so it*

'1}\.

J
srAY:  Yes. If it's obvious, please explain it.
o :!I::::

Giay. You've jot a panel, and uhatever

heignt was, if " now you put some cracss in taat,

-

S it was plus the sum of the cra=k

[+1)

$ going to widths, so it's joing %o increase.

SRa¥: But in » dynamic situation which you et

w1Ti on earthquake where things are vicrating adout, you

dgat zet

SoulC tane zway

sone Jrinaing away of these crash surfaces t' it

Youl growtin; couldn't it?

< i S 5 S spa ey
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Cae wdITE: These kind of things were not observed
in norwal flexure cracks in normal snear walls, for iastance.
+u2 Kind of cracks we are talkiny acout are Cracks Gue to the
reinforsin; steel stretchiny and causing the sracks ratner
tnan @ cuiagonal crack or something alonj those lines. GSe it
would se th2 sane kind of cracik that would develop in a
orizontel cean subjected to vertical loacs. The Lean
deflects down, tha Dotton side stretches aad a crack spens ud.
o0 there isn't, per se, a lot of forced jJrindiny across this

ae

(a4

cracks are developing prinmarily cu2 to

o
[

Lhdng. W
reinforcing steel stretching.

ihe GRAY: Oiay, on zage 54, responss to ca2stion
l¢7. 7Jnere you incicate that if you assume that there is n>
DO DbDetwez2n the celuuns in tne concrete, you nay need to
Jevelop sone vertical slip in order to develop the recuired
sn2ec friction wanich you need. And you indicate that ysu
need & verticel slip of ahout 7 wils, 7 muils, 70 one
tiaousandths of an inch. Is a 7 nil slip necessary for tns
ieveld;, of a fectored or an”unfactored C3E load.

wRe willleg: ‘Mnat woula pbe for an O8E locading
conuition as well as the SSL, being as the loads are ths sane
for the two earthncJiake levels. So in terns of actually geing

-

out to tae full cdemand structure, which is the S3L, thet's

Jiaat l.)u €%,

wite GRAaY: U0 you know what 4did for that on an

B2IVICa & RCEYOR
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actored == i'aw sorry=-- for the factored O3E loeling

Ji. wiillT3: For an earthquake2 larger than the

would 1luagine it would De in the neizhoorhood of a

wnoreareth of an inch, in that general vicinity.

- 50 you are 40ing from 7 nils to ten nils.

dhe GRAL:  I'm sorry, you said a hundredtn of an

insn.

33« WIITEY  Yes, ten ails. .

ins GRa¥: Going on to page 57, in response

yuestion 113, there you indicate that sliding does
casacity of soue of the sueer walls in the comglex.

inuyicete wmeare slicding controls in the complex?

10}

Can you

ite SAdS=LO: In jeneral, the slidiny occurs, the

saluing .overns in areas wisre there is less cead
it would ve in the higher elevation. And keep in

én Oy joverning, it still neets the criteria that

W

v
-

Gesigneus it to. In other words, it wouléd De == coaparing,

woulc just be the criticel or the joverniny between

flekur2 enc sov on, odut we still niest the margins.

Sliﬁing,

ihe GiA¥:  Okay, you 3ay in th2 higher elevations,

tie elevations in the complex where the dead load is lower,

30 thz Control ecuilding is higher elevations of the auxiliary

cullding, also?

iRe CHANG=LO: b

Ww
m

s2IVICH & ROZYCHI
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in the Auxiliary cuilding., 7There uay be sne

[ 3]

one 9r two wéell
Cr twd panels or walls in the == I shouldn't say walls ==
sunels 1a the Control Cuilding.

1R. GHa¥: Do you have an estimate of the
cCauacity-to=-force ratios for those walls that are joverned oy
s3licing? I guess this woulc »e for factor, it would hHe 2
sondition?

T it would be nore than 1.4,

P
.
e
.

!
L
&
.
-
W
n

An. GrAaY: For the unfactored. It would be more

e CHANG=LJ: T[hat's right.

iK. GHAZY: Okay, in resgonse to question 115, also
ner t on raje 37, you iazicate that diajonel teansion Zoes not
jovern sneer capacity in any of the walls of the complex.

Joes that include a consideraticn 2f the acditional fa

L

tors
thnat were set forth on tne February 15 and March 17 response
es to 3Staff cuestions?

DR. WHITE: In terms’of tne diajcnal tension that's
referred to in this particuiar eguation, tn2 wuestion refers
~eChk TO the diagonal tension cagacity Jredicted vy the
diejonal tension eyuation in those responses that you
referenced or mentioned. thowever, there are panels waere we
neve liwited tne stress to 30( PSI which joes Leck to the
ddaif inposed in kol 1020 now, even though we are using thet

35 & level for design, it's stretching thinjs to infer that

pEOVICH & ROZUCHI
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that woulc

(8 1 =5

r2p

re

sentative of diagonal tension failure. £

9

clarificacion.

On pege 58, response to question 11°.

Jn2re you wiscuss the theoretical ecguation for dounle

curvaeture.
sorth in P30

tiie capacity to

NOW, the cajacity-to-force ratios that are sa2t

1020,

wiaicn is Licensee's Exhibit 24, 1 oselieve,

force ratios set forth in that document f[or

the Usu are basec on the double curveture, slidiny or sinjle

curvature.

“Lo Gray?

i e

iR

OR.

.
alte

IR,

aAacLRAD:  Coulu you please repeat tnat cuestion,

-y
1 S 3

A7
-

.
.

I'n sorry. I don't have a gyuestion, yat.

i1 au @ little it confused here.

cHAIRGAN JMELLERS v@ haven't got to ths puncihi line

Okay, are those cépacity-to-fsrce ratios

02y Deseu on double curvature?

“CCJOLLO: Based on what?

CRm Y

VEITE:

GRmal

Double Curveture?
Yes.

Cen other modes of failure, single

curvature or slicinj control in so..e instances.

NN

AHIT

e
-

€ingle curvature and sliding could

sovern in soue é&reas. Tue reyresentation of tie ca.acity-to-

force ratics

for

scue curvatures is presented in enother

: L7 T ™%
sadvdNnt
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response, I Jon't renender what nacoer it is riznt now. wut
all that stuff is also laid out.

wive ORAY: Okay. Gffhand, 1 juess you don't heve
tne pxnidit No. Uf that. 1Is that the responses to taz ﬁ;tCh
7tn sStaff guestions?

ills SARIAR: February iith.

Ane CA¥Y:s February 13th.

1h. AXZLRAD: Taat would be iten ) in Licensas
sihibit do. 25.

<halksAN SILLERS 2o

lhe GRaY: Thank you. P2Page 5%. Insteac let's $o to

CHALRAMAN AILLE:R: what page is that, <. Cray?

ii. CSRAY: 04, And it's the response to question
127. ovoun neer the end of that first paregrépn. You say the
jeneral w2thocologjy used to deteriiine the subseguent
wJdalirications of eguipnent coaponents, »iginys, is the sanme
trat's cescrivcec in the, employed for inneroperations. .nat
FouU .w€an 2y jeneral uetNOdoiogf. In othrer worcs, wiy are you
using the tera jeneral? Is there sometning in some instances
50ae othier methouolojy that's Leiny used?

4sis ANDERSON: Well, T think certainly the intent is
Lo use tne ..ethodology describea in the IFASA. llowever, if I
recaili in the interi. operation proceedinis, we had testimony,

Cross exXawaination on the methodelosy that was used, soue of

S85IVICu & ROCTYCRI




~

e . S Vo) - ——— e N————. o ——————————— 5 ——— —— .l . e —— . ————

£373

thne aetnodclojy used to calculate pipging systens would D2 the
iatast apgroved vechtel procedures and bechtel toyical report
tiat woula D2 used now that is perhaps slightly 2iffereat
than wnat was used originally. That was meant by the term
jenerally.

4Re CSRAY: Oiay, also in resgonse to this guastion
127, there in iteas 1 anc 2, you indicate that all safety
related equipaient, zoaponents and piping in the conplex will
Je reviewed anc nodifications mace as necessary. 1 Juess Ny
;u4235Cion yoes to the words “in the conplex.” Does that
rhkase include equipnents, coaponents, piping that way bde
attacned to tne complex Lut awayde aren't pnysicelly locatesd
inside cthe wall or inside the conplex.

e AND2ASUN: Yes, it includes any equipuest or
conponeats that would De affected Oy the seisnic response of
tiie couplex.

iR. ClaY¥: 3Sy the changeable responsa. Any 2£fact,
eveln tioujzh it nay DdDe outsidef but somehow attached?

JR. «dIT3: One 5053 ectanple of this woulcd e a
ciping networs. Anu the systen is followed out Leyond the
conplex to tne first seisaic anchor, and everytning out to
tuat seismic anchor is analyzed as thouyn with respect to tlhe
rezpons2 spectra witnin the complex.

Cra¥: Moving on to page '75. Response to

,J2stion 135, near tne wotton of that large parajravh, you

s Nlen & ROZYCKI
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indicate openinys i tne panel sijnificently reduce the

ivallable cejacity of the panel. GCenerally, how are tha

w

£a

o

sse

G
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-
tn

of the walls witn openincs affected by thiose
Jpenings?

JR. valTes Say that ajain, please?

iRe GRaXs row are the stiffnesses of tne walls
aftected oy thne openings in ths walls.

DR, »ilITu: nrell, the stiffness is somewhat reduced.
In some areos ol the complex, =fforts were made to take tiis
int2 account Ly reducing the .odels of the panel in that area,
vut that isu't necessarily affectea as is the reduction of
tiue cagacity in that srea. The cépacity would drop guicker
tiian the stiffness.

iR. CSREY: that's what I wantecd to get at, say jyou
.0 heve lar,e openings that could result in significent
stiffness reductions, tnere was at one tine'ac:ountei for?

DRe wdITE: Yes, that was not == coie of thoe

¢cpenings were not sonitored. Primarily, the situation exists

W

in toe upper elevations cof éhe congzlex and in developing th
overall noZel, those levels seened at the time of model
Gevelopaent to De ones where it is not perticularly
significent., iowever, down at the lower levels, the decors
anc this kinu of thinay, were modeled explicitly sectually in
tue fine element model.

dhe CRA¥: woulc you say- that all tne sp2niags that

sudvlcn & ROZYCHI
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would heve a significant effect on the stiffness were in the

e
| &)
)
Pt
)

Ox. widllBEs Yes.

s GnAY: ilow do forces from panels with these
openinls redistribute to panels w! “'.: openings or %o other
anels tnat are stiffer?

oR. wEITZ: well, in teras of the redistribdution
issociated witn an openiny, it's not so nuch a recdistrivution
ci, of th2 loacts themselves., he loads are soin; to follow
0 tue stifiness. wow, tnere is, perhaps, & minor
GisSrepzacy Detwszen tr2 forces nredicted by STARDYNZ at a
reérticular location versus wnat the wall is actually soing to
328, vut the loads are jciny to follow what is the prediction
0f STARJIYNL &snd then jo somzi;lace else. 7The response is
g0iiiy; to develop anc the walls wien tney pickad us thz load
are joiny to develop relative to that. So :he;e is 20inyg to
vE 1n sone areas whare we have an op2ning some departure from
actual loads in tne peanel as ?pgosed to what is actually
showinyg up in the s:ructure: sut that doesn't amean that the
loacds predictec Dy STARDYHL will have to be redistributed
wecunanically v physically sonehow. Taey wouldn't nave bheen
there in the first place.

iR, GRaY¥s voving on to Page 76. This is the last
pert of & response to question 137. Anc it is deeling with

the treatment of bhean=-cecluwn reactions. ’

330VIC:H & RISICHI




Y

———— - — —— L —_ o — — ] S — - —— — - — — -~ - —— . . —. —

(TS

S~

o

(38 ]

ro

In the analyses, the Ddesau~coluan cunnectiosns were
essentialiy acccunted as reinforcing steel; weren't they?

DR. walTi: In the orijinal STARDYWE analysis, they
ware consicered as contributing to the reinforcing ratio for
purposes of celculeting stiffness, not capecity, nut for the
surose of calculating stiffness.

ine GrAY: Ckay, moving to paje 1T2, response t2
;juzstion 141, nere in the first parajreph 2f the response,
;90U incicate tuat uncertainties with respects to tne effects

cf tine interéction of an assanzly of wall panels in 3 steel

i

frane were addressed with respect to capacities by ignoring
cirz easunt of additional cagacities shown Ly test sp2zinens
L1 and L 2. row does ijnoring that, thosz test speciaens
results L 1 ans L 2 somehow account for the uncertainties
tuat you are talking ehout here?

alle SARKAR: Could you repeat that uestion?

e GRAY: Sure. Do you see the sentence I anm

teeuin? It's in the first jarsjraph in response ts> gua2stion

Ww

141, and it's actuelly the second sentence. It says th
wncertainties witn respect to the effects of the interaction
0of an asseuvly of wall venels encased in 2 steel fraie were
aturessed with respaect to capatities Dy ignoring the aaouat
of aiditional ca_.acities shown Ly the results of the tests of

v2Cinens L 1 and L 2. wy yuestion is, how :oes ignoring

e

tnose results tnereby address those uncertainties?
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iRhe SaxilAils Jat we meant pere was that the test
specimens L 1 end L 2 gave sunstantial anount of cagzacity,
sneer capacity whicn were not factored into our capecity
eveluation.

In other wards, L 1 and L 2 wnich had eubedded steel
coluaas at thie end, tnose steel coluans were acted as
sositive aaount of elenents to resist the lateral load.
adwever, in our actuel capacity variances, those were not
taken into account.

iR. GRAY: ousay, there further on in that saae
I23.0nEz, the neAt parajraph talkec adbout the effect of the
inducsd tensions. And I believe you indicatad earlier that
luducenent teasions, if any, would be on the orcer of 5 PSI.
iave you ascounted for :;at induced net teasion in the wall
in your analyses?

2d. «ulTss As far es the stiffness characteristics
of tie Condles are concernedé, I think we have more thuen
adeyuately accounted for these kinds of effects by
considering the change in s;iffness cue to gross bending anc
the other items that got us to tha sverall 31 p2rcent
oroadeniny of the response spectra on the low side, And 1
thlnk this woula wore than aceyuately cover these sincs of
influences,
iile SRAY: ir. Cnairawan, if you would wish to recess

for lunch now, 1 do héeve some aore guestions, out I would

-y oy & e VFMLs
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lise te o2 able to asseable then. I think sone other t
v2re covered that I c¢ould cross out

Chiallsan 4ILLER: ve will do that. If we didn't
cecess for luach, do you think the interrogation would be
snorter. Jou don't have to answer. we will recess for lunca.
lesuiie &t 1330, dlease.

(300N RECESS)
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iR. AXELRAD: dr. Chairman, as we indicated to the
soaru uvefore, we are trying to proceed in the Dest way
rossible under the present circuactances. when the Staff had
arrived here in Portland cn Sunday, we had had some
discussions with #r. Herrving who had indicated to us at that
time wuen some of his remainini cuestions were, in fact, w~hat
we think all of his reanaining qguastions are. we have Deen
workinjy the last several cays to develop answers to those
yuestions. And what we would propose to do is some time
later on this afternoon, we would have written answ2rs to
those questions., e would propose that this panel continue
ve Cross examined with resgect to matters as tney now stand.
~& will .iaxke as an additional exhibit those answers to those
juestions. 7Tne2 Staff can take those to 4r. Herrinjy. The
soard wiil Le agprised and review that informaticen overnight
énd pernaps touworrow worning any additional cross exé&mination
on that additional inforamation will take place. e have to
rely on the transcript. And that will be a complicetion.

CHAIRMAN AILLER: I understand. e have to do the
vest weems s\

Voes that information reWolve adout the remeaining
unresolved issues by any chance.

ik, AXELRAD: Our understanding is that information
which mr. herring reguires in order to resolve “he unresclved

yquestions. but pernaps +r. Gray can address tnhat better than

5E0VICH & ROZYCKI
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ChAIrYAN MILL=ZR: we only note that that is farther
cgown on or agenda and undoubtedly take place two weeks from
today, the unresolved issues. Although we will have reports
as we 30 along.

W03t we are doing now is moving into the second aree
which is the adeguacy of the modification plans and work.

iR. AXTLRAD: well, wr. Cnairman, these are
unresolved matters with respect to structural adeguacy, and
they are part of the jeneral subject that is bheziny discussed
Oy tnls panel risnt now.

<AAIRYAN A4AJILER: PLCoes it involve any of the issues
otner than the structural adeguacy?

iR. AXCLRAD: Tais is not the short-term test and
lony=tern test information that we plan to take up after
structural adequacy

ine Clial«vwAN:  No, but you put on evidence with your
first panel --

4R. AXELRAD: On matters =—-

CHAIRYMAN YILLER: On watters other than structural
adegyuacy, and we were intending to move on to that same area,
then, Dy the Staff, which I guess we did in part, but
coulan't complete it at any rate dDecause of the illness.

’ Then we woved into the second major category of

issues walch we have called the structural adecuacy, which we

S8EJVICH & KOZYCKI
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are Joing on now. The Staff I take it will not it insofar as

they can. n~now, thnese issues relate only to structural
adeguacy.

1. AXELRAD: That is correct.

CHAIRYAN #ILLER: 1 was considering those being
farther down since they remain unresolved. we also have
under your designation of subject matter, then the short-ternm
test results, the long tera projected studies with reouttal.
And we thoujht some of that wmaterial would be taken up in the
renaining three days two weeks nence, which gave you a chance
to resolve further the unreso.. zu consideration which were
resolved. e don't want to take the time of witnesses
Jetting resolved the unresolved and chasing our tail like we
Gid 1in Pnase 1 wlhiere we had two or three sets of material
Decause there was aaterial that needed tc be sought and
eAchanjed and so forth. And you are aware of that situation,
whilch w2 historically wanted to prevent in Phase 2.

iR. AAELRAD: It had been our hope all the matters
incluaing tne lonyg=- term and ;hort-term tests and the
renbuttal could be accomplished in this week.

CHAIRMAN 4ILLEK: You understand our teras =--

4R. AXZLAAD: I understand, mr. Cnairman, as of now,
cgepending upon Mr. derring's health it still seems to be a
feasible target.

viRe CdalavAN: . You shoot for your target, we shoot

S320VICH & ROZYCKI
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iok ours, we want tc get a complete record.

iR. GRAY: On Mr. ilerring's heelth, we did g0 back
with him at luncn time. Unfortunately, because of medication
and S0 on, we were only able to talk with him about 5 minutes,
and after that, it really wasn't accoaplishing anything.

CuUAIRMAN HILLER: I think he got smart doctors. he
vrobavly will recover sooner. I realize, myself, it is
saramount. we will do what we can through Fricay this wee2k,
noon Friday, and we will take continuec readings.

Let's jet as much as we can accomplisned workiny
around nia. And then you will have an opportunity to Je
turnisaing nore information and negotiating and all the rest
in tnis two- or three-week interval between the 'two aspects
of the hearings.

wnere are w2 now with the panel?

4dR. GrAY: r. Chairman, I was continuing with cross
eLamination.

I would like to go nack to paje 17 of P3Z Exhibit
NO. 28, Ané the response to éuestion 77.

In the last sentence of that response, you indicate
tnat wev walls transmit in-plane sheer forces. Do the weo
walls also contribute to the resistance to jross overturning?

DR. AalTE: VYes, they do.

iR. GRAY: Do you nave an estimate of the percentage

of resistance to jross overturniny that they provide?

S3LOVICa & KOZYCKI
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Uke walITE: It woulc pe approximately 2C to 25
percent.

1. CRAY: 20 to 25.

in. GRAY: Earlier today, you discussed the steel
2late anag how they reguired full tension for the steel plate
would ve assured anc maintained through some inservice
testinj. At the same time, you indicated that the bolts %o
- used for that steel plate are two inches in dianeter or
will be ratner than one and thnree quarter.

Dr. WHITE: Yes.

AR. GRAY: I would like to ask why would the two
inch bolts De used now rather than the one and three quarter
inch volts.

OR. aulTe: GCoiny to the larger diameter onolt is an
effort to reduce the stress to & level where stress corrosion
would not Le a concern. Tnis would simplify the inservice
inspection progyram,

1R, GRAY: Wnat's your best estimate of the stress
elements wnere the stress corfosioﬂ is important in the
lateral force?

1R. CHANG=LO: we nave some data which we brought
alony with us. I'¢ like to take a look at it before we say
something.

“R. GRAY: VYou can provide that answer later.

M. CHANG=-LO: We have that information.

sEOVICH & ROZYCKI
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iK. GRAaX: back on page 12 A in response to guestion
15, where you talk about the analytical model for the complex,
and you indicate that we've jot to nake certain assuaptions
in that analytical model.

Wow, these assuaptions have to be Dased on and
Jroperly reflect the physical behavior of a structure under
the expected size of the lcad; isn't that true?

JR. WHITE: Yes.

AR. GRAY: Wwhat, what sorts of assuaptions jenerally
are you talkiny about here, the assumptions that have to be
made in this model.

JR. wWHITE: GCenerally, you would want to have a
model jive a representation of the distributions and also one
that jave a jood representation of the structurel stiffness.

1R. GRAY: And what's the basis for the assuaptions,
for example on stiffness?

DOR. WHITE: 1In most practical designs, reinforced
concrete structures, the model is of the stiffness -- the
stiffness of the mnodel is obtéined from the initial module us
of the concrete in the uncracked state. And this is the
traditional accept2d procedure for calculating the stiffness
of a model.

For the approach that we've taken using the fine
elenent model, which is a refinument far beyond what normally

is done in reinforcec concrete design, we have tried te

829VICK & ROZYCKI
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account for the influence of sheer stress on the stiffness of
the walls. In this, we have made an attempt to inCorporate
these kinds of refinements into the definition of the
stiffness into the fine element model which is already one

’
step beyond what is normally done for reinforced concrete
structure. e

in. GRAY: Wnich your testimony program provided you
“itn some Jata on stiffness and variation in stiffness.

Ii. whHITE: Yes.

id. GRAY: Paje 15 in response to guestion number 2C,
you indicate that dampening can reduc: the inertia loads and
that dampeningi increases with increasing stress level in the
structure.

IR. WHITE: Yes.

ik. GRAY: while that's jenerally true, you can't
really quantify this change in dampening very well; isn't
that correct?

JR. WHITE: That's true, we don't have any
experiiental date on this speélfic structure that could be
used.

iR. GRAY: Now, the additional structural
laprovements, I believe they have been referred to, such as
~welding on the beam=-coluan connections in certain locations,

they will aad to the decided resistance capability of the

complex, is that not true?

82UVICH & ROZYCKI
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DR. NHITE: True.,

4R, GRAY: Have those improveaents, of that
adaitional capacity, even though it may be loval, have they
veen factored into the capacity determinations or the
capacity-to-force ratio roles that you have presented?

JR. WwHITZ: Okay, the capacities have been factored
into the response to Dr. McCollom's question number 6. And I
think that perhaps the first place whare these new items have
Snow.a up in terms of overall capacity, they are not reflected
in the diajram shown in PGE 1020, for instance.

A’. GRAY: They would be reflected, thoujn, in what
anas oveen, Wnat is P3SL Exhibit 3C, this is response to Dr.
mcCollom's guestions, and you have a number of figures?

J. wHITE: Yes, yes.

inh. GKAY: Now, we've got exhibit --

J. WHITE: Let e make one additien to that.

Tne increased capacity due to tying the horizonteal
reinforciny steel at elevation 45, those are included. But
the influence of the )eanrcolumn connections on the coclunn
line N 45, tnose were not included?

4R. AXELR .D: Dr. white, were those included, in
wilch answers?

Dx. WHITZ: Tne peam-colunn connection == this is
included in the response to Dr. McCollom's guestion number 6.

MR. GRAY: Do you have in front of you PGE EZxhibit

82JVICH & ROZYCKI
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25 vart U? This is the darcn 17 responses to Staff cuestions
of s«arch 7.

DR. WHITE: Okay.

1R. GRAY: You have indicated in those responses
that Dased on tne eguations of diagonal tension, the element
sneer value can pbe less than 300 P S I for aspect ratios of
.73; is that correct?

JR. WHITE: Yes.

iR. GRAY: Now, the 300 P35I limit was used in PGE
1020, wnich is Licensee bwxhibit 24. So can you verify that
/OU are usinj values less than 300 PSI where those values are
calculated and appropria.e in your analysis?

JR. WnlIlE: 1f diagonal tension controlled and it
were less than 3200 PSI we would use it. Now practically,
that has not occurred because when we have an aspect ratio of
.73 or nijher, the diagonal at the, the controlling,
controlliny mode. But if it were, ~e would have used the
value less than 300 PSI.

iR. GRAY: In that-ssme document, I helieve that
Gocument did not address, part U, did not address the double
block walls as applicable to composit walls; is that true?

1R. SARKAR: would you please repeat the guestion
once more, mr. Gray?

in. GRAY: Tne factors considered in this response

to Staff (uestions did not address double block walls in the

S3EOVICa & ROZYCKI
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conp.lex. They were considered for the composit walls; is
that true?

iR. SARKAR: Yes, that's true.

AR. GRAY: Anc what is the reason for that?

iR. SARKAR: well, this was, the response was
jenerated for the purpose of illustration of the natter of
calculations of the passajes of the conplex walls.DOy
application of the appropriate modes of behavior. And by and
larje, of co rs2, we are concerned with the composit walls,
cut 1n case of the double block walls, the sane approach
#2uld Ue taken in the apglications of the other modes for the
evaluation of tne double block walls.

4R. GRAY: How would that effect the double block
wall capacity 1f you applied those same considerations to
those?

AR. SARKAR: Are you referring to the diajram
vehavior or the particular anode behavior or in jeneral?

1R. GRAY: In general.

4AR. SARKAR: In genefal the bending modes for the
double curvature and for the sinjle curvature the method of
calculations woula pe the same. For the sliding the method
would be the same. For the diagonal tension as is in PGE
1020 or perhaps in one of the NRC Staff responses that we are
limiting ourselves to 150 PSI for the diagonal tensioa.

MR. GRAY: Wwould any of the capacities, s'ieer

SECVICu & ROUZYCKI
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capacities for the double block walls fall below that 15C PSI.
id., SARKAR: Snould that fall below 150 231, the

value would De taken.

actual

1R, GRAY: 3But that has not actually been calculated
for double Llock walls, that samne approach; is that correct?

. SARKAR: In terms of the cdiagonal sheer, ajain?

in. GRAY: In terms of all three that you mentioned.

4R. SARKAR: As I say, the capacity evaluation for
the various wodes of behavior apply both to the double block
walls and the composit walls., The only difference is that
tne coaposit walls we are restricting ourselves to the
glagcnal tension mode of benavior to 300 PSI wnete'as in
doudle block walls, that particular is 300 PSI.

iR. GRAY: Or less, if calculate.

MR. SARKAR: Of course, that is the ultimate.

“R. GRAY: ™Moving on to PGE Exhibit 30, which is
Licensee's respon:ya2s to Dr. McCollom's prehearing juestions.

dn Paje 2 of 3 at the response to guastions 1, 2 and
3, in the next-to-the-last pa}agraph, you state that the
applicavle load cowbinations of the S S A must e satisfied
to show thnat the margins are restor2d., Isn't it true that
the load combinations are not everything. The corresponding
acceptance criteria are also important in cetermininy whether
the margins have been restored. In other words, you

concentrate here on the load combinations, but you've also
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sut acceptance criteria which you compare to in determining
whether the narjins are restored.

DiR. AHITE: well, that's true that the two 3o .and
in jlove. 1 guess 1 don't understand your question,

4AR. GRAY: I am just trying to =-- the indication
nere is that to determine whather the commission's order of
May 26, 1973 satisfied it's necessary to ascertain whether
the modified complex would satisfy the applicable load
compinations in the FSAR. That seems to concentrate on load
comuinations alone.

JR. wHITE: Oxkay, in order to satisfy the other
aspects of tne 40,000 PSI steel and thos: kinds of thinys, is
that what you are referring to?

1R, CRAY: Yes, in ot er words _Lhere is more to it.
It's also what is acceptadle to order the acceptance criteria.

Dr. wnlITE: This is referring to or attempting to
reter to on the load side of the whole operation, what are we
considerinjy and trying to clarify that.

~

1R. GRAY: Fine. Id.respoase to guestion 5 on pajes,
on Pegye 1 of 4, the last paragraph on that page, you.tefer to
the capacities snown in certain figures for walls kK, N, 41,
46 and 55. ere those capacities divided by the load factor
of 1.4?

JR. wHITE: Yes, they nave neen div.ded by 1.4 and

the appropriate caparity reduction factors have been included.
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AR. GRAY: On Page 2 of 4 in response to guestion §,

the top of the page there, you refer to th2 capacities that
nave been modifiec 41, 45 and 55 walls for the sinjle
curvature mode of bDehavior. tHow were those single curvature
capacities determined?

. AHITE: It's the same approach that was
described in our response to WRC question of February 13 in
the saue, sane procedure all the way througnh. I don't Know
if you waut te 3o through all that or if that's adeyuate.

1., GRAY: What capaéity reduction factors were used
in that that?

OR. wWHITE: For the vertical sheer on the side of
the wmenpers there, the sheer resistance is cominj from sheer
friction, so they were using the .8 5. The noment across the
oottoa of the free bodied diagram, this is a flexure related
resistance, so they were usiny .9.

11. GRAY: Wwas there capacity reduction factor used
for tne LDeam=colunn connection?

DR. WHITE: No.

4R. GRAY: And why was that?

Dr. WHITE: The cajacity reduction factors as we
interpret then are applicable to portions of resistance
associateu with concrete. Anc here we are taking the
Capacity fron a ste2l Kind of connection and therefore the

capacity reduction factors from A C I are really applicable.
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“H. GRAY: Even though that beaw-coluun connection
nas been consicdered as additional reinforecing steel?

Drh. WHITE: That perhaps may De your interpretation
of it, but not ours. Tne beam-colunn connection was for
purposes of stiffness calculations for convenience of the
evaluation considered as part of reinforciny steel, just as a
matter of convenience. But in terms of the actual mechanisa
of developaent, it's a steel type of behavior not necessarily
concrete.

iR. GRAY: Okay, in response to guestion 5, again,
Page 2 of 4, the last sentence at the top parajrapn, you
ingicate that the sliging of the diajonal tension loads of
oehavior don't govern the capacities for modified walls 41,
46 and 55. Are the sliding and diagonal tension capacities
that you are referrinj to there, those given in PGE Exhioit
25 itew U, that is the Harch 17 response to the set of
yuestions. 1In response to Staff guestions. Response to
Staff guestion 1 A.

OR. walTe: 1 didn'f'understand the question.

“ih. GRAY: Let me go back over this again.

You state in the last sentence there that the
sliding anao diagonal tension modes of behavior do not govern
the capacities of any of these modifiec walls.

DR. wHITE: Right.

iR. GRAY: Are those capacities in sliding diagonal
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tension capacities that you are referring to there, are they
the capacities thaet were calculatea and provided in P32
vitiloit 25 item U in response to Staff guestion 1 A2

JR. wWAITE: Let me repeat the guestion to make sure
I am jiving you the right answer. The sliding diagonal
tension referred to here in the last sentence of that
paragraph, these are the behavior mechanisms that are
reported in guestion 1. 1Is this what the guestion was?

4R. GRAY: Richt, that's the guestion.

OR. «~HITEZ: The sliding cdiagonal tension referred to
here 1s the same as the sliding diajonal tension here.

Mk. GRAY: Fine. And does that have tne appropriate
capacity reduction factors?

JR. WHITE: Yes, yes, Tne figures in exhibit U as
nas veen stated you recell, yes, the capacity reduction
factors are not included in these figures. Th2se were just
for purposes of illust.ation. when we get around to
calculating the actual capacity of the walls, then the
agppropriate reduction factor; were included.

“R. GRAY: Oxkay, in the second parajraph on this
sane paje of Exhibit 3C, you, you state in the second
paréegragh on Page 2 of 4 of the response to guestion 5, that
tne flexural capacities were calculated by conservatively
nejlecting the bond between the imbedded steel colunns and

the concrete?
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DR. wdlITE: Yes.

1h. GRAY: 1Isn't it true that that bond may not be
very reliable, that it may well not exist?

DR. WHITE: It is undetermined the yuality of the
bond. This is why we have conservatively neglected it. Our
nejlectiny of the bond does not indicate on our behalf that
we expect the bond to be zero. We do not expect that to be
the case at all. we expect some bond to De there. Byl 10t
velinj able to quantify it, we have conservatively neglccted
it. put that should not bLe construed to indicate us
oelieving that there is no bond. we believe there is.

AR. GRAY: So if there is a bond there by nejlecting
it obviously it's conservative. 1If it's not there, then
nejlectinj it is just what should ve done.

cven if that bond does exist, that should have no
effect on the double curvature behavior; isn't that true?

ODR. WwiITE: If the bond does exist between these
sanels, then they would not function as individual panels.
They would function now as aisegmcnt of wall 93 feet long or
gependiny on tne wall we are looking at. So the presence of
oond or no dond is important. I say if the bond is there,
tnen it coesn't vbehave as individual panels between beams,
one great big long psnel.

iR. GRAY: On Pajge 3 of 4, the neit page, you

indicate that the growth of the wall panel cue to this
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microcracking or small cracking will coumpensate for the
effect of creep and shrinkage

PR. WHITE: Yes.

MR, GRAY: How much creep and shrinkage will it
compensate for? Conpensate for, you assume 140 microinches
22r inch of creeping and shrinkage?

A. we are looking at the influence of this microcracking
to provide a vertical growth strain in the neighborhood of
240 microinches.

s on the last two sentences of that paragraph, you state
that the total load of the wall will not, in effect, change
and the effect on capacity will not be significant. Do yosu
se2 where I am referring to?

in. AXSLRAD: what pagze are you on, Mr. Gray?

MR. GRAY: This is the sane page, 3 of 4, top of
question 5, the large parajraph, last two sentences.

MR. AXELRAD: Thank you.

4. GRAY: In making that statement, have you
considered what the combined ;ffects of gross bending and
cead load reduc*ion could be concurrently?

Dik. wo.ITE: Well, the combined effects are addressed
in response to guestion 1 B that are darch 17. So that is
backed up for tne previous statement.

1R, GRAY: ave you verified that the load capacity

for redistrioution of the loads are viable? In other words
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that the loads can redistrinute the way they need to.

JR. wnlTeE: Yes, we have look=2a at the load
recistrioution that would be associated with the influence of
gross bending and this kind of thing.

Now, 1f you take a look at the panels being attached
to one another Dy the floor diaphragm, this is the mechanism
tnat is used for actual load redistribution within the system.
If a panel snould pe -- actually, you can't put the load in
the panel, and the panel says that its capacity has been
eiceeded, and then the load joes somepglace, that isn't really
wihnat nappgcens. The load will not have gone to that panel in
the first place. G50 by virtue of the load never being there,
the idea of redistrinution is somewhat the figment of an
analytical imaginatior. The actual bLuilding doesn't respond
that way. In actuality, the floor diaphragm will route this
ioad to wnoever has tne stiff he's members. It isn't the
load started out in one member, that capacity exceeded and
tnen tne load went someplace else because it was never there
to start with.

dowever, 1f you get down in a microscope to look at
this thiny, if you are not careful to arrive at that
2cejinning point and then try to see how a locad is going to
try to depart from that identification. But when you step
back and actually look at the response of the duilding, it

really doesn't guite behave that way. .
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ik, GRaY: will substantial cracking occur in the
wall panels unaer these conditions we are talking about?

Dike »alTE: I wouldn't call it substantial. Let's
try to put some, some bounds on that. If you take a look at
the venhavior of the test specimens, for instance, in their
approaching ultimate load, the kinds of cracks that develop
where == I think what most people would call a hairline crack,
sowetning in tne ten mil category, a fairly small crack. And
in terns of actual cracking as referring to developing in
these walls, this is primarily what it's goin3 to be. The
ranels are essentially flexure controlled so the cracks will
ve flexure cracks rather than large diagonal cracks.

ine GKAY: In the figures attached to your figure ==
specifically figure 53 and 54 and 65, the sinjyle curvature
capacity is not snown on the figure; is that correct?

JR. WHITZ: anat was that again?

4R. GRAY: The single curvature capacities?

JR. WHITZS: Correct.

4R. GRAY: Do you ha;e any idea where that single
Curvature capacity would fall on each of these figures?

1R. SARRKAR: Yes, as discussed yesterday which we
talked about earlier, there is a substantial amount of
cdifference. 50 for a matter of clarity, we did not show the
single curvature capacities in those fijures.

“r. GRAY: You say they are not substantially

SEQOVICH & ROZYCKI




g

™

17

ls

1%

20

21

4399

different from what?

4k, SARXAR: From the double curvature capacities.
fhere is some slight difference. But as I say, this is a
large amount of difference in order to make any substantial
chanje.

MR. CRAY: Okay, on response to guestion 11, Page 2
of 2

OR. WHITZ: Still on Exhibit 307

1R. GRAY: Yes, Exhibit 30, the third paragraph, I
yuess, again, tne saae Juestion, if, the probability of the
ceam and tne coluans and the concrete, if that bond exists it
provides you with sowe additional capacity here; is that
correct?

DR. WHITE: Cotrect.

MAr. GRAY: Wwhich you have neglected in any event.

DR. WHITES: Tnat's true.

4R. GRAY: 1In response to question 12 in Exhibit 3¢,
Paje 1 of 2, the first paragraph in the answer, in the last
sentence, you state that the }tojan FSAR went beyond the
winimal requirements of the UBC. Ané the simplified eguation
in the UaC Ly specifying response spectra method of that
analysis. You are not claiming that this is a conservatisna,
or are you indicating that that's a conservatism.

JR. wdlITE: No, I think it was just a simple

statement of what the situation is and a word of caution of
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trying to apply UsC allowables with a2 set of loading
conditions that is inconsistent with the kind of loac that
UsC was talking about. 1In developing 7~ particular code,
~heir loads, their allowables are n.rmally developed hand in
jacve. And if you pick one set of allowables in someone else's|
loatin, conditions, you run the risk of comingy up with an
inccapatipble, although maype conservative, at least an
incompatible set of conditions.

“MR. GRAY: Wwe have no further guestions at this tiae.

CHAIRYMAN 4ILLER: Okay, Dr. MmcCollom?

DR. McCOLLO4: In the guestions that I gave at tie
Jreheariny conference I was concerned about the criteria
avout which we shouli judge whether we have met the
reguiresnents of the FSAR. Both you and the Staff nave
responded to this. You did it in your Licensee ixhibit No.

28 and the Staff did it in the Staff Exhioit dNo. 17. uave
you had & chance to review the Staff's writing on this?

i. SARKAR: The answer is yes, Dr. ¥McCollom, we
went througn the Staff's yesgerday.

DR. McCOLLO4: All right, are you the one that is
knowledgeable, then, about whether, what you have suggested
is the criteria and wnat they have sujgested is the criteria
are compatible or does one go outside the bounds of the other
one in certain areas, and if so, how.

“iK. SARKAR: That is a qguestion, Dr. McCollom, I
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nave to refresh ny memory @ little bit and 3o throujh the
staff's testimony and give it a jlance to see where we stand.

DR. #McCOLLOY: I think that would be useful, and if
that's all right, I would sujjest that you do that carefully
anc then we can address that problem.

iR, AXELRAD: Dr. “wCollom, are you referriny to tne
btati's answer to your, the Staff's answer to question 21 or
referring to pages 19 and 20 of the Staff's testimony of
Jdarcn 24, 198072

JR. “4cCOLLO+<i: Tnat is part of it. I believe, also,
tihiere is sowe part of it in guestion 23.

CHAIAMAN 4ILLER: Paje 35,

dite AXSLKAD: Appezaring on Page 22 of the Staff's
testimony, tneir guestion 23 and answer 237

Oik. meCOLLOv: Also, so is -- the answer to that is
/es, Mr., Axelrad, but also, I velieve question 22 startiny on
Faje 21 is related to that. And the answer to it.

in. AXCLRAD: So we are referring to tne Staff's
testinony appearing beginning“on page 13 on march 24

CHAIR4AN 4ILLER: Right, and subsequent, most, if
not all, the balance of page 19, I think, Mr. Axelrad.

JR. McCOLLOM: I believe it goes through page 25, if
I have jotten wy pajges right now.

iR. AXELRAD: No, I believe it woulc stop at page 23.

Appearing on page 24 is a question with respect to analytical =

¢

1
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OCR. MeCOLLOM: I egree, so it would be from page 19
to page 23 inclusive.

Mh. AAELRAD: Yes, right.

CHAIRAAN AILLER: Do we understand the panel has not
e<amnined that testimony or not? I didn't get the answer.

JR. wdlTe: we have.

MR, CHAIR4AN: You have.

ik. AAELRAD: Tne panel has reviewed that testimony
rozether with a lot of other testimony and a lot of other
materials. w2 just wanted to be sure tney were addressing
the right guestion. It might be useful if we took a short
recess at this point.

1. CHAIRMAN: If we take a short recess, the panel
a5 I understand has read the testimony of the Staff, is
faailiar witn it, the snort recess will enable the Staff to
focus so we can proceed. HKecess.

(recess)

JR. willTE: We Delieve that we are in the basic
ajreement with NRC Staff inft;rms of the objective of the
storing reguired margin. It'§ primarily my meeting the FSAR
criteria, this is prepared in the discussions of the Staff
section FSAR section 3678 but since the NRC is still in the
process of reviewing, we are not sure we are in total
aéjreenent. But from what we think so far, we think we are.

CR. McCOLLOM: One of the places where the Staff
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suestioned was that you were takinjg advantage of ocher
structural capacities such as the steel frame primarily beinjy
used to carry the weight rather than being relied on to
resist lateral loads. nNow, is that consistent with or
inconsistent with anything with respect to the FSAR criteria
for seisaic capadbilities?

JR. WdITE: The FS5AR indicates that the steel frame
was Jesijned to carry the vertical load and the concrete
masonry walls were designed to resist the lateral sheer. It
does not say that the steel frame was designed to carry only
tne vertical load. It says it was designed to carry the
vertical lcad.

AS 4r. Anderson indicated this morning, the original
desijners obviously recognized the steel frame being there
ana was able to take some value for it. It was not
quantifiec in the original design, however.

Ii. McCOLLOM: In terms of the use of the STARDYNE
finite element model, in your words, how does the criteria in
the FSAR permit the use of that model?

OR. WHITE: 1In my understanding of the reguirements
in the FSAR, it makes no mention as to the limitations that
one must use in developing analytic model. At the time that
the original analysis was cone, the finite element analysis
that we are currently using was not availalie on production

vasis. It was strictly a research tool if used at all. As a
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conseguence, tne Lest tool available at that time was the
stick wodel which you recall from Phase 1 what the stick
model refers to, viewed from today's standards, that was a
relatively crude model. However, at that time that was as
Jood as could be done.

JR. AcCOLLN4: ©See, now, I appreciate that, and I
appreciate the ability of the STARDYNE model.” But all I am
tryiny to do at this point is to determine that we haven't
viclated the FSAR or if we have that we justify that. And I
think wnat you are tryiny to do is justify it. Bsut I wonder
1f it cannot De included or is not included under w::tever
cover the FS5AR would have permitted.

DR. wdITE: *“ell, the FSAR would certainly not
exclude the use of STARDINE, It doesn't reguire that it be
used,

OR. #4cCOLLO4: STARDYNE or a finite element model as
compared to & beam stick meodel.

OR. WHITE: Right. I might point out that in tne
original cesiyn, you have ceriain xnowledje of loads, anc
knowledye of loads that existed at the time of the original
gesign 1s not as good as we currently know it. And because
of that, this is a different, different kind of situation.
we feel we have a much Detter appreciation for the behavior
of the structure than the original design was able to develog.

Anu Decause of that, it gives us certainly more comfort.
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2R, 4eCOLLOMs On 2agze 47 of your testinony,
Licensee Cihioit Mo, 22, thecre are two guestions, 8% ana 30
thnat resson2? to the criterix dbeing used for the naw
reinforced concrete walls capacity ana the capacity of the
steel plates.

OR. WHITE: Yes.,

oRs MCCOLLOM: Are those both consistent witnin the
rejuireaents of the PF3AR?

SRe WIITE: Thase would suzersede tne razsuirensnts
of the PSAR., They refer t2 the code at that tine.

Jre ACCOULLOA: 20 you recall that there 13 any
reason wiiy codes cannot supecrsede as far as the FPSAK
regulremnents are concerned? Just like, for instance, a

T

STARKOYJE analysis permittea where as the bean stick =

L5 ]
(93
]
b
<
W
L)

pvermittea first?

OR. WHITE: Tney certainly can superseae,

SR. HeCOLLOM:  In your opinion, does it change the
aellity or wargin of tne seismic capability of tne structure?

DR. WHITE: 1In the Qevelopnent of codes, & following
Code? 1s not necessarily more conservative than orevious coce.
AS == 1f you 100K 2ack over history, sometimes tney learn
soaething that causes them to 3o more conservative or less
conservative. 32 a news code in itself does not necessarily
indicate an increase in margin. In many cases that is the

gituation, put not in ali casss. I tnink that it woula
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1 certainly pDe the aesiyn that woulld develon s5ased on tne
i P latest coudz woulu certainly reflect the latest thinking. So
3 | from that point of view, whatever margiln you have 38 a rasult
B of usinj that code would pe considered Dy tne enginesring
r 3 comaunity certainly an adeguate nargin.
2 SR, MeCOLLO4: Ana possiply even a3 detter or
7 justified one with nore accuracy.
9 oi. WHITE: Yes,
v OR. McCOLL2M: I yuess I would oe reniss if I 4ian't
lo coniend whoaver wrote tne section for an excellent editerizl
11 analysis., I3 that yours, !Mr, White?
’ 12 DR, JHEITE: No, 1 have to certainly give creait %o
i3 ‘r. Sarkar. I think he dia an excellent joo in developing
lq tnis overall testimony.
15 Sie TICCOLLOM: I would like to turn to page 55,
16 DR JHITE; I mizht also indicate that the juestions
17 were Jdeveloped along with dMr. “>hnson as well,
13 DR. "eQOLLOM: In your Juestion numnoer 1135 and the
13 answer, you sugjgest that Jéi;; slngle curvature capacities
-
2v result in celculatea capacities that still satisfied the 032
4 2l and 53E Jdemand witnh appropriate capacities, wnat ago you mean
22 Oy ap2rooriate capacities? Did 1 get the wrony one? ECxcuse
23 me, it's guestion 1lll, the next one, Question 111 with the
.2; answ~er there. Appropriate nargins. My 2uesticn is, what is
25 the apzropriate aargin?
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J*. AHITE: Your reference i3 mage to satisfy the
criteria w~ithin tne F3AR., And the mozifications are
azveldopeo with the joza of meetingy the reyuirements of the
fact of J3E loading combination within the FSAR,

DR, ¥cCOLLOM: I ghink vhe only other question I
nave 1s with respect to Licensee Exhib.t Ho. 3U, the answers
“¢ the guestions from the preheariny confer2nce., And it is
witn respect to Juestion 6, again,

I accept the fact tnat the walls that you selected
to nake tnese coanparisons were the ones that were aqost
gifected, AaAna certainly, it was very nelgful to me, I an
napoy to say, oSecaus2 I know it was 2xtra work, to »ut than

on these figur

L]
m

48 tney are, 2ut is there some way that you
ccula eithsr using the mod2l or just descriptively tell us
Wy it 18 that tnese were the ones that were most effacted oYy
he cnanyes that were made in the modification?

2R. w#3ITE: Well, the force capacity roprescatation
that 1s on these alagraas, the reason thesze particular walls
were selectea is, first off,'tnese were the walls uvon which
moairfication were wade. Moaifications were shysically mase
O in terms of the sast-west walls, walls 41, 45 ana 55. 3¢
as & result, wnatever capacity these walls had prior to
wocification, thneir capacities now are further enhancea.

Tne other two walls that are mentionec are the 2ast

and west walls of the Control 3uilding walls, X ana H. Anc
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azain, these walls had sunstantial modifications nade to tnenm
witi tne filling of the train day, adding 2ssentially an
adaitional 30 %0 40U percent of sheer area on these twd walls
at the lowest elevation to where tne elevation of the sheer
is the highest., Jow in af3ition to the comolex, the walls
were not aogifieu necause the capacity was at their current
condition, tae loaas within those2 elenents, those w~alls which
were not awoaifiea cnanjyeg somewnat, but tnere was ndot a najor
rodistridution of the walls as a result of mocifving the wall
#1tnin tne Control Builzing complex, the Coatrol 3Builaing.

30 the walls that were rot shown in thes: ciagrams,
the capacities were not cnanged at ail. Tne loads only

vari:

-
v
(4]

glightly and in virtually all instances there wis souae

eauction 1n the loads pacause now the walls that nad ceen

"~

Riis

o

ifieu nave tne capanilicy of accepting greater load than
they were defore, S¢ the other walls now are loazded less.
30 the walls that are snown, that are shown that way because
th2se are w~here =-- this is gae place where the new capacity
nas bean added, The o:ner‘nalls as mentioned earlier,
Cagacities were unchanjel, loa2s went 4down s.ightly, not a
iy shift.

ke McCOLLOM: I assume from tnat statement that if
the facility hal been left as it were, unmodified, and if

there were a sezismic event to occur that were large enough to

cause failures of any wells, that the wzlls that you have
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muael nere would De the ones that woula be sxoectec to fail
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first?

JR. AEITC: If theze walls were to ==

OR, LECOLLOM: I am saying I know that it isn't
feasinle and that it isn't in the specification, odut if there
were a seismic event sufficiently large to9 cause failure,
woulu those ne the cna2s that woula b2 failing first? ot
necessarily?

Oie MdITE: WOt necessarily, Tnere are some fairly

small wvalls, we refer to tnem in Phase 1 as ainor walls.

-3

ner2 are soae of those walls that woula reacnh thelr capacity
“010r tO 30m2 of the aajor slenments., MNow, whether or not for
that local wall, you would consiger tnat wall as having
faileu or not, thig, 1 think, cep2nds on one's zefinition of
failure. JTn terms of functionzlity of the overall corulex,
the conplex certainly has not 3egraded its capacity frou a
functionzl soint of view, So from that point of view, tnere
is no failure in terms of an indiviaual wall exceediny its
local caoacity, zeroing in”oﬁ that one wall, mayoce you would
conclude that 1t haa yieldea or failed cor socaething, but
certainly not the complex.

If one of these major walls were tO ex.e2a its
cavacity, however, now we are talkinj aoout, at least from
our poredictions of earticuzke, far beyond the 53E. 2yt i;

that were to occcur, now we ar2 jetting into structurzl damage

3 =~ -~ - > Sn o9 oy (U
.‘JuJJI -sl @ .\bu--.‘\I
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sner2 it'3s nore aifficult to credict the functional
Capesilicies of the complex. Prodaoly still cc just fine,
nut it's wore 2ifficult to track from an znalytical point of
view,.

3ut &s far as sayinj the oropaoility of the wall
10iny just fine, 1s that the earthcuake in San Fransisco, '0e,
tnere arc a numocer of structures where constructioa tecnnigue
w23 1n soge resovects siailar to what we are using here., They
a2l 2 steel fraawe witn unreinforced orick infilled oanels and
the Sailding cawe torouyn fine in terns of not collapsing in
tils kin3 Of tniny. wow, we certainly woulc not espect the

a.€ kinu of oehavior in tnis particular building. 3ut just

LEN

an exaaple of what can ode dgone with virttually no seisaic

[ ™
(]

d2519n wnatsosver yet pe acle to survive an extrene

2artajaske conaition, 30 for this reason, I feel very

)

v

nt

o

-~
~

Gent 1n saying thnat even thougn there may oe some sorts

Lal)

of Jawmaze for a SSC oeyona tne level that we are looking at
firow a functicnal point ot v}eu, not a real oiy oroplem,

CHAIRIMAN MILLER: #Very 3904, Tnat comgcletes ay
Juéstions.

CialRIAN (ILLER: Thank you., Is tnere anytaing
furthes of this panel?

AR, ARCLRAD: If we could nave just a few minutes to

jeterilne wWnether or not we have any redirect, ir. Chairman.

SEJVICH & RJIZYCKI
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A ten
cHAIFRMAN MILLER: L
4€% yOJurf ten nlnute racess.
Intervenors?
Very well,
ise AXELRAD: If we
ninates of reairect, we then
and sressler

<dAIRMAN AILLIR:

iRe AXELLRAUS Yes,
CadAlrMAS MILLER: I

yes,

)

widyte recess

et ne inguire first, and you will

Anyoodly else hav2 any cuestions?

nave no redirect, or just a few

plan to out on Professors liolley

4ll right, are we rezZy to resuae?

we are, .ir. chairmzan

they are, *r. Chairman,
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YLS Je. HOLLEY and ZORIS 2RESLER

12

was tnereupon wroduced as a witness in oenalf of t

.

Licensee, and having oeen first duly sworn on ocath was

exanine? ana testified as follows:

JdR. AXCLRAD: 3Before sroceeding with the testiuony

tnesses, dr. Chairman, we nave previsusly haa

-

G these w
narkel as an exnipit in tnis proceeding a document eontitles
review Or ro-osea design aoaifications for Trejan Control
cuilaing, iaren 13, 1330 by .yle J Holley, jr. ana 3oris
Sresler. ‘e orevicusly markes that g£xhioit 23. If we cculd
neke tnat Txnioit 25 A ana we have handed up to tue zarties,

to the m2avers of the 3dars and the reoorter tws aaaitiona

docua2nts, one 2ntitlea nrofessional cualifications of iyle J

QO

icetion

b
L2

2 -
*enve

b

nactkac for

.0lley, jr. wnicn I woulsd ask ¢t

a3 2y 2, consisting of two pages, ana a l-paje aocument, at

7]

tiie neac of wnicin is name, 20ris B3resler, whicn I woula ask

Oe nmarked for 1centification as exhibits 29 ¢

-~

CAAIRMAN MILLER: They nay be S0 marked.

and C marked)

-

| ¢
- 3
4
.

]
O
.

[ 8]
>
-

m

JdRe AXLELRAD: Professor Holley, would you vlaase
state for the recora your name, address, and present sosition

SRe HOLLEY: !y name is 'yle J Hollev, jr. "y

cusiness adaress 1s oox 83, 5 I T sranch, post oft.ne,

Caucridge, Hassachusetts.

SEIVICH & RIZYCKI
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Ana your thiri guestion was what?

Re. ALAELRAD: VYour present position.

T3 WITHESS: I ar a consulting structural
engjinears. I nola the title of professor awmeritus in civil

™~
&

angineering of i1 I

11, ALCZLRAD: You have pefore you a cooy of the

’
I
o

j& Jocuament 2ntitled Professional jualifications of
yle J Lolley, jr. wihich nas b2en marked for identification

uicensee zZihicit 23 B.

M
W

e '::)LL-—-‘X': £eS' I 30.
ife MALLRAL: 20 VOU accpt tnat staterment as your
statement Of gualifications in tnis proceeainy?

SRe HOLLLY: I think there may b2 one small error.

wfe. AAZLRAD: WeJuld you oring tnat £0 our zattention

SR, HOLLEY: 1In the second sentence, the aocunent
says 1 Joined the 4 1 T faculty in 1946. Ny recollection is
I ©ecane an instructor in 1946 and actually joinea tne
faculty 1n 19%47. JOther than that, I think tae accument is
ail right.

if.. AXEZELRAD: Thank you. DO you acopt that
statex2nt as your statexent of gualifications in this
pQroceeaing &g corrected?

OR. HOLLEY: Yes.

1Re AAZLEAD: Could you sum vice for us oriefly your
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®
i zdycational oackjround and exzerience?
¢ 2 Ur. HOLLEY: 1 have a bachelors aegree and masters
3 dejree from i1 I T in civil engineering. 1 received the
i Dachezlor's dJegree in 1933 and then re2mained at th2 institute
3 for 2 y2ars as & teacning assistant. I was away froa the
J institate until 1940 auring which time I was working for the
7 3 iorgan 3mitn Coapany in York, Penasylvania, primarily as &
3 stress analyst in the heavy machinary field.
3 In 1946, I returneos to 4 I 7, went into the studies
19 “alca I haa interrustea, as noted, received oy nasters Jdegres
11 in '47 anc joined tne faculty in '47 in the structures
‘ 12 aivision of th2 Jepartment of civil engin2ering. I reuaained
( 13 sa active faculty meacer until 1374 ana for a larje. For a
14 significant Jortion of those years, I was hzad cf the
15 structures Jivision of the 3Jepartuent of civil engincering.
(
- lo I nave peen involves in, in engineering essentially
17 since 19}1. Starting scometinme in the early 505, I coabined
15 4y consulting engineering eiforts with Professors Ziggs
13 (phonetic) and Hanson (ano;etic) and over tha%t 20 soae 9013
y 3V years, I nave Ddeen involved in a large numober of engineering
el grejects., I would say that ay efforts have been primarily
22 gither 1in assistino in the design of comglex structures or in
':3 the appraeisal of structures whicn evicences sone aifficulty.
24 Tne expyerience has included, as incicated in the
23 written docunent, & considerable amdount of time in the

320VICE & ROZYCKI
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naclear cower fiela.

ine ALELKAD: Professor Holley, you testifiea in the
ir.teria cperation phase of this proceeciny; 813 you not?

CR, JOLLEY: Yes, I dJdid. ‘

ke AXSLXAD: And since that tine, you have
continu2a to e i1nvolved in the review of tne oroposed
nudification srogran?

R« JFOLLEY: Yes, sir.

"

‘Re AALELRAD: DO you have before you a copy cf the
dcuaent entitled review of proposecd design ana acdification

for Jrojen Control 3uilaing arch 13, 1920 whien has

rreviously c2en narkea for identification as Licensese Eahipit

iRe AXELRAD: Are th3re any corrections or azaition
/Ou would nake to that document?

Of. EOLLEY: There /..re not.

JdR. AXELRAD: 1Is thils testimony trus ana accurate to
tne best of your knowle:ge§

Cxe. 'IOLLEY: To the pest of ny knowledge, it is,

ie AXELRAD: 20 you 230prt thet in this procesding?

OR. HOLLEY: I do.

IR, AXELRAC: Ar. Bresler, woculc vou state vour
&udress ana naae for this proceeding?

ly naae is Soris Bresler. ny aZ2dress

%
G
(W)
(U]
(%]
r
(8]
w
.

1

" AL pe mpe - sy .
TR R I».: & e vy




e —

- — o —— e N — o — .. - - o ——

T

~i

ro
[

r~
ro

15 .'ater3jate Tower, 3uite 7353, 13yl Powell Street,
Zneryville, California.

I am at the present tiwme one of the nrincipals in
the firm of wiss, Janney, Elstner and Associates, an2 nanager
of tneir California office.

I hava ceen retirea from the University of
:aleornia at Serkeley for tne last two years where I had
tauynt for a3 perioa of 32 years. I received my :achelor of
3cience in civil enginearing degree frcn taz Jaiversity of
celifornia in 1941 anc for several years following was
wOrKing 2s a design engineer in the ship builiing inoustry
and then the aircraft industry.

At the end of the war, I returned to Califorria
Institute of Technoloyy in Pasadena whare I riceivea ay
master ot.science degree and an article in enjineerin2. And
shortly thereafter joined the faculty at the University of
california at 3erkeley.

Sdrin3 the years at the Jniversity of California, in

aadition to tes.ninJ and ressarch, I have ccontinuea %5 en3age

in consult® .g to 2 more liniited extent while I was en

w

ajed in
the ur.versity. The focus of my research has been primarily
structures in Jdistress or =tructures where 2 potential hazard
vas involvea and to a large meascre the source of the hazar3s
was Ccf seisamic nature. This involve. a veriety of structures,

steel, and reinforced concrete alike.
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'y area of specialization was, at least for the last

2U yzars, wés 1n reinforced concrete. I nave pzen active in
a nunber of professional comaittees both in th2 American
concrete Institute and the American 3cciety of Civil
tnyinsers, comnittees which produce documnents leading to
Jeveloping of totzl criteria.

I tnink that mignht ne & sufficient resumne’

- A

‘2. AZZLRAD: Thank vou, Professor 2resler, are your

(&)

juzlificetions suunarized on the 1, page aocuaent that has

sreviously oSeen mackea for iaentification as Licensez2 Cxanicit

correct.

LFEAD: DO you have any correctiecns or
ajaiticns to wake to that l-page ~ocument?

I have not.

iRe AXCLRAD: DO you aaopt taat statement as a
stateaent of your gualifications in this proceeding?

IR« BRESLER:

1 806,

-

AAD: You have previously testified in this

-
]

)

H

XEL

vashe )

t
.

~roceeainy at the interim operation pnase?
D:\. -5'753:.'—4‘—\= Yes' I nave.
4, AXELRAD: 3Since that time have you continuea to

revicw the Jesizn and proposed modification of this favility?

DR. 3KRESLER: Yes, I have.

4R. AXELXAD: D0 you have before you 7 aocument

-~ T

SEOVICH & RUZYCKI
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review of grogosed gesign anu moaification of

)
3
(2l
[
or
[
D
9!

~LCp032d Trojan oullding, as was mnarked Licansee Exhibit 2% 2

JR. B3EESLER: I have.

AXELRAD: DO you heve any corrections or

—
.
-
.

adoitions tS nake to that Jdocument?

+« SEESLER: ko, I 4o not.,

nl

~
-

DR, BXICSLER: That is aocunent true %o the nest of

8]

(%))

/our knowleage?

: It is to tne pest of nmy knowledge.

7,

R« 3RESLLT
ife ALCLRAD: 2and 40 you adopt that testimony as
testinony in tais Jroceecing?
OR. 3KRESLER: I 40,
ACZ: Professor ilolley or Professor Lresler,

Coula you suauarize for us the review th

ir

i

you have oerforms

(¢}
()

wal

eJ to ths _reparation of this report in this

&

roceeding ana also sunaarize for us the conclusions that you
nave reached?

CF. BRESLER: 1If it's agreeasle with you, I will try
to summarize this cestiaon} priefly. Ano I an sure orofessor
iclley woulc want te ad3 further renarks whan I complete nmv
crief saanary.

As I have alreaay respondec following the hearings,
2revious hearings, we have deen participating in developing

€31gn nodification~=, These involve freguent conferences,

[

the 3Zecntel Staff, P3E =Staff, and in adaition conferences

350VILH & RIZYCKI
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vetween crofessor “olley and ayself in zddition to tasse.
this time to estimate precisely the awouat of
tine we have spent 1 this, but I would juess somethiny in
th2 orader of perhaps 2J days a vear or something of that sort,
at least of that orzer. 1 have not checkedl the figures
precisaly, put something of that sort. So tnis
reoresent an effort, for ae, at least, of about a aontn
nalf over a pericd of a year ana a half,
In the course of tnis anpraisal, we nave follow2a

C10sely tne dJdevelopment of various analysis, the dsv

criteria, but which results of the 2nalysis

nave dJeveloped clos2ly test results waich led to

develodaent of thess criteria and examines all

that resulted or reportea results of analysis anz

¢ have in Oour testinony discussed th: onj:ictives of

structural mocifications. Ana, of course, the principle

Oodjective is essentially manlateo opjective to satisfy the
speciflec OBE criteria, essentially under the sane conditions

as the original desijn speéifiea in these c¢conditions.,

There has oeen somne discussion of the 03 criteria.
They are not, perhaps, 2asy to state cirectly, anz as has
ceen Jiscussed previously, tnere may be aifferent
interpretations oy engineeriny, jualifiez enginsering

~fofessionals as to their precise .caning,

v
(&)
I3

It is our ozinion here, it is our view here that

3ZOVICE & RJGICAl
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rezresents saxiaua event that a facility =-- inaximun selsaic

event a facility will o2 sudjected to without any way
cisruoting functional capability. Ana tnat's all it gives.
#nhen one introduces factor, one introiuces only for
the purgscse oi comparison of the response and the J38&
conaitions wita s0 auch higher capacity anid to s%-w that

there i3 a reserve marjyin of performance but & so-callea

| &)
[ &)
[ ]

factor O3L event is not an event thnat Jescribes specifien
If I heve aisstated or anisrepreszented anything, I know
professor Holley will corract me.
Thae next iten, perhaps, in our testisony goes to the
natter that Dacausc of the coaplex nature of tha ocuildings in
this comglex, ano I mean the type of construction whicn
Jtilizes a steel frame, in siany cases a thick concrete core,
faced Dy masonry exterior anag interior, a very difficult
sandwilch to ailyest, tnat tne existing codss, in fact, do not
Jdeal with such structures. The existing codes are usually
geveloped eltner for reinforced concrete structures or
rrestressa2d concrete struch;es or steel structures. Zut
wien the structure 1involvas the various materials in one
Composit, one 2Jets into proolems of interpretation of codes
that are )just intractiole ana inapplicaonle.

Therefore, it became necessary in tnis orogran to
verity criteria ny which tne analytical results could bp2

Judged. The criterie could pe developac from theoretical

320VICa & ROZTICKI
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consideration, from our knowledge of materials ino froa our
kno~1edge.or conposit o2havior of these naterial:. 2ut our
confidence 1n criteria so 2evelopes would probadly ot de
sufficient and would reguire verification oy S3T progran ang
the orincipla2 surcose verification oy a testing prograam. And
tne princiwle purpose of the testing program was to verify
such criteria.

Furtner aore, in this particular experimental
vrsgran, tnhere were a nuader of paraeters charactarizing the
svecific Jontrol 3uilding, not just in jeneral dealinz with

Con3Cc3it structures, ta2 aamount of reinforce.aent, the

(i)

tnickness of concrete core. The specimen as n2arly as
svisliole aesijnea to adodel somne ©f the naramsters that
rcoresented tais particular oduilaing. The 2ffect of cyeclic
224143 wWas anotaer aspect that nao to ne veritiea by a
testing prograa.

Mae principle test results Oof this grojram were 1,
to identify xodes of failut95 And three moaes of failure
wore iaeatifiec, flexural failure, sneer failure which are
suite coaason to all types of coastruction an2 slicing mose of
fai1lure tnat 1s freguently ooserved in masonry construction
Sut aight not De ouservea in other type of construction.

In the composit structures, it was guite interesting
tnat when the full comzozit wall nmasonry concrete and steel

fraue acteZ together, the siiding moae generally was not a

JaUVELE & RUZSYCKI
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critical mnae. ials w~as verification that was very ingortant
for as 1n developing an? applying the various criteria.

very useful data was coptainsa from the cyclic loads
on th2 specimnens and results of this permittec us to jain a
4wuCil petter insight ooth into tne effect of such cvelic
1caaing stiffness, effects of such cyclic loading 2a possitle
ra2cection in cipacity, ana effects of such cyeclic loading on
tae atility or apility of the test specimens to.defor..

mile this was, as any test crograa, it's a somewhiat
liiltea test vrogyram. Anad I dJdon't recall exactly now, but
the order, the nuaser of spreciawens on the oraer of 25 or
sometning-like that. @ Clo ana we ware able to verify the

Criterla with substantial confidence in thes2 criteria.

r3
-
[

rest of our testimony deals with achieveaent of

the O3E aJcsign criteria, And this is adarsssed prinarily
.

“otn to tne applicacility of linear eclastic analysis, th2 use

0 STARDYNE, the intervretation of these results, that is how

wall Known existing nonlinearities ana linzarities could

v

off

17

ct the results of a linear analysis or how 2 linear
analysis could o2 interpreted to engaje tnsz performance of
Sych a structurc, 3 more accurate performance, which woula ne
nonlinear.

And skipping finally towards our sumaaryv and
conclusion, we have concluded that the finite elament progran

vroviuses 4oou results for pregiction of response in the
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elastic range for the particular case for tnhne orescrioed
;Ecdna motion, tne force resultants are orecictea reliaoly.
That nonlinearities which causes differences cetween the
actu.l Jdistriopution of forces in the buildini, differences
oetween the analysis and the actual forces can te evaluated
ano intergretea ana finally applying the criteria for
deterrining the cazacities, capacities botn for resistance of

force, ana capacities to the form when compared with the

™
or

resul

r
w

0 ne analysis with 3Jue interpretation of

nonlinearities inaicates to us that the odjectives of restoring

tae origcinal conservatisn for O3E criteria oojectivzs mave
ogen acaieved.

I know you want to say something.

). GOLLEY: I want to say that was excellent.

I tnink I would simoly like to eaphasize one or two

woints whica Mr. 2resler made.

(3%
W

First of all, in an early secticn, in the section

where w

@

.
-

n

LK asout onjectives,

mentionea to you our

interpretation of this factor 1.4, and I think that aay e of

Q

=
=

volumuinous

i€ laportance decause in the course

anount of information

has been gyenerated on

the effort of this sort, I think it's easy to get confuse:z.

Ans we view

|

particular case means pbevond 33 be

the 1.4 factor, if you will, as having aosclutely

nothing t0 d0 with an sarthijuzke peyond JFE, which in this

ause of the factor they

o=~ qu N
s ¥ .

20ZYCK1
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1 ar? €sseéntially icentical magnituce ana lo2a. 3yt that
‘ 2 catner the l.:i says that you are 3going to try to aessign in
3 such away tnat when you have forcss develos oy 1 2J2E, the
4 deuana on major resisting elements in the case of the Trojan
C 5 ouilding, this would pe major sheer walls particularly,
J Joesn't exceec 1 over 1.4 times their individual cagacities.
7 A5 I think we discussed in our earlier neeting with tne 30ard
(
3 on anocn2r occasion, tnis is for the purpose of having some
4 confiaence as to the performance of the 1 022,
10 In 2aking calculations or in writing text apout this
11 crocess, 2njineers soametimnes use a shorthand, particularly if
. 12 you are Jealiny witn linear situations, you may somnetimes say
15 I au coamgaring 1.4 032 with cavacity which, of course,
13 nuasrically is th2 saae as saying I am comparing 225 with 1
15 cver l.4 tines capacity. 2ut it iz an iawortant point, I
C ) AR MRAR b s (ke t
19 tnink, waich we wouldg like to note.
17 Tnen ygetting to in teras of somz of the things you
1o atteust to write in nere 200Ut analysis, it was imnoortant to
: &) us to think avout nonlineafities. and you gentlemen are
Py 2ronaply more aware than we of the consideranle aiscussion in
21 suestions fron the Staff and responses from the Licensee :n
22 nonlinearities of variousz sorts, sO thers ar< x sumdber of
.23 thinjs about nonlinsarities that seen to us important to
24 consiaer., V2 were, bacause this i1s a dynzauic situation,
25 nasely in resaonse to an earthguaZ%e. e were foreced to pbe in

SEOVIC] & wOZYCKI
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& nosition where for the sarticular reszonse svectra that w:
specifisa and the particular characteristics of this
structure, tne inertia loadings on the structure for a ciece
of 23uipament ger wall per sguare foot, howevar vou want to
put 1t, are extramely inssnsitive to the noanlinesritiss,
#nich is fortuitous, it means we know tne loading we are
talking aoout Guite well.

N0w, thare remains the Juestion acout nonlinezrities
which may effect the gdistridution of the resisting forces

throujaout tn: structure aiven that you know the loading

[
W
LY
0
—
Lin #
| &
I
—
(4]
b
(]
[
-
.

AnZ nere 1in our testimony we discussed 3ome asnects

cf that, 3ut I Juess tne dotton line iz that tne izscrtant

»

solnt is tnat the structure has ductility whicn is verv
luvortant in terms Of situations where there may bde
departures in distrioution of forces &tnroughcut 3 structure
froa these whicn are obtained froam @ linsar elastic analysis.
And nere thnen carrying the chain dack just one step,
it will 22 appiarent to you'wsy the results of th:s test
srojran were Of particular importance to us. It nmay well o2
that 1f 1t was not the most important one cf ths most
lnportant factors in incicatiny first a pasis for some

apacity precictions nasez on extreme assumntions., Tut

Q

]
"

3ps to ne more important, bdasea on th2 n2ed for suctility.

-

e .

I think that's all.

SEOVICS & RIOZYCK
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Sie AXELXAD: Thank yocu.
Prcfessor 3recsler and Professor Holley, your
testinony is Jatea 'larch 13, 1380. Since that tine have you

nags an opportunity to review
349s2guently generat=sa?

testimony on structural

Licensee 2ata2a March 17, 1330? The testimony on structural
adeguacy aated xarchn 17, 1980 that was sudamitted by the NRC
Staff, tne testimony of Mr. Herring?

oil. BRESLER: Yes,

vRe HIOLLEY: Yes.

OR.

walls on the reinforci

taren 7 guestions that

pertaining to tnhe rein

OR. BRE3SLER:

testimony cause you to

IRC Staff on

the documents w~hich have peen
Let me ask specifically, ths

ajejuacy that was sudmittea oy the

Tne information that was sudbaitted -oy

darch 17, 139307
I nhave,
Yes.,
You have in mind the details of the
nj steel.
Marea 17, 1950 was the response to the

-

were Jdiscussed in San Transisco.
1 renember.

sMarch 20, 1330 was information

forcing steel in the sheer wall panels,
Yes,

Does any of that informatioca or

apaify or chanje the conclusions that

AOZYCKI
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you have reached 1in your testinonv.
DE. HOLLEYs NO.
DR. 3RESLER: No,

A%, AXELRAD: #Mr. Chairman, at this time I would

lika to offer into esvidence Licensee Exhibits 29 A, 23 8 and

3

CHAIRMAN 1ILLER: Are there uany »oojacticns to
£xhidbits 29 A, B and C?

N9 onjections, the Licensee Exhipits 2% 3, 2 ana ¢
gre aamit in evidence.

(EXd. N3, 29 A, 3, and T received)

iR AXELRAD: one

W

last Juestion, Professor Sresler

(0]
“n

an2 ?rofessor Holley, were you here in the courtroon during
tue Cross examnination of the 3echtel panel witneszes that

2e3an with Prefessor Larsen's this aorning?

AP AXELRAD: At this tine they are available for .

cross examination.

[

CHAIRIAN IILLER: State of Jrejon?

IRe OSTRANDER: We have no guestions, Mr. Chairaan
CHUAIRMAN MILLER: Intervenors.
iR. ROSOLIE: We nave no0 guestions, Mr. Chairman.,
CHAIRIAY MILLER: Staff?

Just twe minor guestions., ©On nage lé of

T
- d VA
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yOur r2port, or ycur review of the desnian nodifications, you

inaicate that your review and vour <valuation is linited to
3012 extent; 1s that correct?

ODR. BRESLER: Ye:z,

AR, GSRAY: Ana that lianitation is set wut in that

section 5.1 Oof this daccunent.

JiRe GRAY: Tnerein, vou incdicate that special

y
P

juacy procleas ralate to the ejuipmant ang the soecial

m

attacansnts to the aasonry walls have not been aaaressea.,
+2at special proolens are you referring to there?
SX. BAC3LER: Perhaps I snoulc atteapt to clarify

thhat, I don't know if Mr. Holley may have. It has not been

DR. BRESLER: Je have particicated in some of the
glscussion of prooleas asscristed Qitn the adecguacy cf the
attacnrents of eguipment, thg Dag2ing. We are aware of scne
of the measures that have Seeu taken of soue cf thes fiela
WOrK and investilgations that are carried on. But that was
not tne main focus of our review. ANS we thouzht we wouls
wake that cléar that this was not the main focus of our
teview and this is the only limitation, I woulc say, that
relatea to tnis item tnat I have.,

OR. HOLLEY: I woula say gquite siagly tazt we gian't

)
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take those as items O which we snouls direct 2 lot of
tnoujat ana Ccome Dack ana write something. We had our aind
on other tnings. 3ut as Professser crecsler said, we wersa

involveo in some discussions
about.

e SRAY: I guess
recort here aoes not conside

SR. HOLLEY: That's
aave
CAdAIRMAN AILLER: 7T
CHAIRIAN HILLER: D
iIcCOLLOtis This

Wive

cit, ana this aftarnoon as «

assuriig yourself that you'v

tc aneet on tne nocification
unuer dafferent kinas of cri
thers are several thoughts t
in tais.

dne is, I tnink, pPa
oeen i1nve.vea with the gevel
in thnis respect, tne kina of
test tne cavacities of these

normal King of activity that

ceveloo new coaes as ydu move along.

Protessor Bresler?

where these things were talked
~hat 1 an getting at is your
r those ana other things.
true.
no further csuestions,
hank you.
r. iacollom?
little

DOrning w2 discussea 2

ell, acout how vou 30 acscut

e net the criteris that you need
of & building tnat was built
teria at a gifferent tias. Ang
nat I thought you wmight alaress
}ticularly Professor 3resler,
apien: Oof coaes, ana I would ask
procedaure that is carried out to
different kinds of walls was the
woula nave Deen conductec to
woula

you adaress that,
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will tey, if Hr. will nelp e

ORe IKRTSLERS 1
ldtc( -
In developing c¢ode criteria for varicus types of.

structures, tne criteria themselves represent & simplified

nodel or simslified eguation 3jiving some kino of a lower

20una to 2¢s5sible. benavior in a2 structure. Structural

cenavior is, I suppose tnere 1s all kinas of paysical natural

srocesses, It 13 a very corzlex process, ana therefore, it

quantitative code criteria to aafine

n tha=s

"t
Q
v
wi
P
&)
—
o
-

all ocssivle d:ztails of that ocehavior s¢ that criteria that

sometimes siunplify the srocass ana nrake sure

that thzse criteria are conservative.

Sgecifically, I think in the contest of evaluating

(84
-
w

ex

Y

isting ouilding, ana as a conseguenc:z of tnhe test

results wnich are very iaportant in cur cevelooaent of thase

criteria, three najor modss of failure were ozserved. e

Could nave preuicted that such modes of failure wouls pe

ocservea, 2yt tae level or the magnituaz of force, the

-

lajrituge of ageflection, the erfect of cyclic loazing an

tnese resgonses on tne characteristics of such wall gzanels

woula ne wore difficult to predict from the other
-

considerations.

Soue Of the panzls in the test urojram representes

~aleds with free-2suge dounaaries which woula fzi1l,

)

essentlally, 1in wnat we call aounle flexure. I au sure you

BIOVISH & RAZYTHL
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NaVE Come across this tera in testiaony, the ceurtain reverse
curvature S5=shaped type mnode of failure.,

Jthers na2 coluans impedded preventing sliding, ana
s0one 3uecinens were testea, only w~ith lcacing at th2 top
witaout restraint at the top so it failed only in <ne single
flexure moas. 30 various .a0ges ~f flexure and other modes of
fuilure were invastigjated in the test prog.am,.

The resulting eguations that were developed with a
fuller understanding of benavior of the svecimen and of
oenavicr c¢f similar walls in the oDuildinyg I tnink have
reflactea at la2ast tne sawme conservatisa as we normally would
expect to fina in code equ;tions'xnicn are alsc often nasea
n & coucination of theoreticai and experiaental results.

LUR, :IcCOLLON: ©Oo you think, then, that this testingy

)
e
W

srojran was tynical of what you mijgnt acazanically project
3 2 P

for & situation similar to this in teras of finadiny out what

o

snould oe used and verifyiny our tneoretical consiuerations?

Ji. 3RESLIR: Yes, I woula,

BR. cCOLLO: Préfessor Zcolleyv, would you like to
ada anything to that?

Oke HOLLEY: I might differ slightly on the very
last resgonse. 1 juess that we were coing & research orogran
on tnis kKinc of wall for general use.

DR. SRLSLER: Tlor general use, okay.

ORe HOLLEY: You might envisicn some circumstances
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»
1 in whicn it was used Juite aiffsrently in tais coanlax whieh
2 ulgnt leac to additional tests, B3But for the use in this
3 coaclex ana for tne spacific kind of wall we are dealiny with,
4 I think it was an unusually extensive prograa.
3 2R, YeCOLL2M: You were abdle éo a0 this ba2cause of
5] th2 nature of tne walls that you were 3oiny to deal with,
7 DORk. HOLLEY: Yes, It nmay zlso bdbe wortnh noting, Dr.
") .cCollou, although oerhaps this has alreaay oeen anentioned,
) the kinds 0f conservative capacity expressions which
1y Professcr 3resler sz2ic could come out of a prograa of this
i1 scrt waen apzlied to the actual comoclex in essence reflect 3
. 12 juajnent on the part of the en;iheers that we would look at
13 the coaglex in its most extreme position, I don't asan
1la jeonetric gosition., Ooviously in any real earthauake
15 concition, ycy will not destroy &ll tne dond alons all the
lo vertical edges. And so tne engineers I think guite properly
17 gaic what happens if. «what if you guite narrouwly destroves
1o ta2 20n3 anc had scamethiny with free ¢dges, what now?
19 350 I think Oon th2 one hang, tne exsoressions that
20 came out of the program were sound. On the other hand I
21 think tney w~oulu conservatively apply. 2ut I must always go
22 Dack that to nme tne most important thing was the coge
'2: DR. HcCOLLON: Low to alddress the proplem that I
24 think the 3o0ara has, looking at the criteria that we are
25 5u0.082¢ to meet spacified in an P 8 A : that was written an3

& 3EOVICH & ROZYCRI
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a cuilsinjy that was ouilt several years 2go and then taking
the current 2ullcing and saying we have brouzht it back up to
the Z2ane criteria as was originally expected, ~hat is your,
wiat's your thougnhts on wnat we neel to say, what we need to
do to s3y that we have net that?

2R, “IULLZIY: Wwe neea to say it was excellent.

JR. GCCOLLOM: Well put,

OR. HOLLEY: To o2 aore serious, that's not an easy

Juestion for you, 1 sure. One factor which has nast baen

f

]

nentionza, howaver, and «hich one mijht overlonk, I supnose
in cenparing | vzars aso and scday., If ay nemory doesn't

.isserve me, I think the irertia forces that we use that cane

(&
“
o

of the original terainations and so fortn were

-

sdvstantially lower than what we have come us with, I stand

TO 0 Correctel on tihat, but to the eoxtent that is 30, 1
tnink 1t's 1 rolevant factor ana one that might easily oe

overlooX2d. Ana I speak now anpout inerti:z loasing per se,
Aw I correct or not?

OR. BRESLER

w

-

Yes, that's a critical element,
varticularly tne cistriosution of the forces alterad Dy more
precise analysis oringing out their realistic response,

CH. HOLLEY: 1 an not sure whether I can o2 heloful.
1£ I think I can, I will answer.
5 see, I Delieve it anizht pe

nelpful if you woula again tzke this more or lass 2s an

ICd & ROTYCKI
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acadlemic guestion.

Let ne recap. 1 delieve that during your testimony
Juring tae interin ogeration Fhase 1, we asked, «¢ll, how
woull you fix tnis ouilding up? Anad as I recall, one of you
said, well, you coula put clates on the wall?

PR. dOLLEY: Put what?

CR. 1eCOLL2Is Plates on the wall. 3n3i, of course,

that's what they have enaed up 10ing. This is a nethoi of

ad
-
o

correctcion. Loes this logically and zcporonriately to
~iat you think a Joogo correction zrocess for increazsing the
cavasility cf this suilaing to seismic capacility?

ER, IJULLEY: I think tn&t is mors readily auiressea,
I confess I aian't recall that we had mentioned olates.

»%. 4cCOLLOM: I think naydbe Professor Zresler, I
think mayve we will put hia on ths carcet.
OK. BRECSLER: Unfortunately, 1 acn't recall either.

JE, AQLLCY: As t0 whether the concept is in our
Juagm=nt a ;200 one, I think Profassor 3resler ani 1 both
fuliy easree that it is. Yﬁu have had a nunver of c¢choices in
fixiny tne structure, none of waich was pleasant, starting
with just opuiloiny e completely new Control Suilding, wnien
would De norrendous to other kinds of things which mizht be
done sucn as the oput the rest structure, whicnh would
interfere with operation itself, which is a nuch more

imocrtant consiceration than gollars or tinme ver se. ing 1

SEQVICH & ROZYCKI'
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rether feel that the concept that the enjgineers have arri 1o
at is attractive becaus2 it doesn't change radically th2
nature of the response., It doesn't, you know, if I build a
new Structure and try to hook it on to this when I may get
into a different natural freguency and thinys are gJuite
tndrnauyhily changed, so the effort was rather to ke2p things
qualitativaly and certainly somewnat guantitatively in
similar cnaracteristics, but to beef up the strenzth, and
tinat agpz2als to me. I am not able to say what plates where,
2ut I think this is a very rational approacn.

OR. SRESLER: 1 would like to acd a few comments
it's also a little difficult to =-- whenever you deal with an
€iisting structure, retrofitting an existing structure, it's
a very <ifficult problew. First of all, it could be cdone in
a variet; of cifferent ways. Second, it is souwetines
uiflicult to identify precisely the perfornance of the
seyuence of events under given seismic conditions. If you
want ne to put it more bluntly, wnat nay be the weakest link
in the chain. And it isn't‘always easy to identify that.

I taink partly because of a much more cereful
analysis of the structure, there were several thinjs. For
one thing, putting anothner adbutting structure was really not
& very effective, practicelly effective way of doing it.

fne second thing was the walls in which large

openings existed where the railroed was passing through, that

3C0OVICH & ROZYCKI




e —— i — ol i s Wi A P i vt — D a— 2 e

4438
1 in areas of those walls, sche deficiency in caracity existed.
2 Similarly, there may have been some difficulties in
3 tiieg areas above where soume openings existed in the originel

G structure wisre the steel plate finally was adopted as a
5 neaas of strenythening that area.

5 350ne otaer areas without much interference was the

~J

operation of the plant if you knew walls were added to

S inCrease the resistance in the direction.

2 A3 1 see it, altogether apart from criteria, fron
1L énalysis, anc froa ¢ néarison of wargins, capacity over tuz
11 dewand, I think that the areas in the building which normelly

.12 one would expect to oe sensitive to cracking andé yieldiny and

13 in the event of an earthguake, those areas have been
14 suostantially strenjthened. Anc in that s2nse, I think this
i3 ls @ vbullding that not only weets but prohadbly exceeds tne
1F requirenent of restoriny original conservatisa.
17 1 way have gotten myself out on a limb, in which
lo case, of course, Holley wouldﬁstop, if 1 know, Jenereally,
15 jenerally.
2C OR. nOLLLY: 7Tne only other thoujht that we snould
21 perhapgs add in terms o2f£ the rational of the fix is tnat
22 Professor ocresler's plate idea is a very good icea. we 2igd
23 establisn it was your idea.

IZ‘: . BR

BRESLER: I am not takinjg credit for it.

5 Die dOLLEY: 1In other words, hac is a perfectlv

BEOVICU & ROZYSKI
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feasivie way to strenjthen those particular walls. and we
judje the aetnou cf attachment thereto to be reasonacle and
to nave veen proper. If I wissed something, I can't think of
it.

DRs McCOLLO4: I wﬁuld like to ask a guestion about
a feelingy that I have. And not veinj either a civil or
structural engineer, you can brinj upon my electrical
sachground, 1f you wisn. But from what I have understood,
the Ooean stick wethod of design is == and the STARDZAZ aetho?
tO jet ti2se forces, I ask the guestion, woula the bean stick
wetnou oe less seasitive in showing the weahkness of the
~285aj€ of the railroed in the walls missing down at thet
lowest level than the STARDYNE method would rnave hHeen avle £0?

Did. 10LLLY: Yes, if you will let me change slightly
one thinjy you said, yes.

DR. mcCOLLOv: All rignt.

JR. WOLLIY: [ don't think the metnod of analysis Dbe
it Uean stick model or STARODYNE would tell you anythiny about
tne weahness. It would teli you sonmethiny about tne demnand,
and you woulc then by trying to carry that demand say, ah-han,
I an not stronj en2ugh here, but neither ¢f these analyticeal
tools tells jyou anything about the capacity. They do tell
yOu sonetihing about now much you are trying to put throuih
various parts of the structure.

In tnis rejard, it may De necessary to separate

S2uVICK & ROZYCKI
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things a little it once more. The stick mocdel, as I recall,
48s primarily for dyananic analysis. In other words, it
Gian't 3ive you directly forces in any wall. It gave you
resultants, let us say, at several levels through %the
structure, anu tuen some sort of simplified, certainly not a
Zine elenent type analysis, was used to distridbute these
aaon3 thne walls. That was not expected to be as good as
STARCYNE in terms of telliny you where the forces are 3o0inj.
1 woula amucu prefer to have the STARDYNE results available.
sdt I nasten to say that excellent design was done and can be
¢one today using the orizinal approach.

JR. MCCOLLOM: iave you reviewad those six diazrams
tuat 1s pert of Licensee Exhibit No. 30 that shows before an3i
after forces and capacities in answer to my guestion nuaber 5?

wien corrections were nade in the walls, gni these,
of course, as was testified, were the walls that had
moaifications nade to them for the proposed change, 1 see
votii reiigttiuution, I'é say, of the forces in soae way, and
élsc & chanje in the :apacify; Some tines the force 3joes up,
soaetimes the force yoes down at a jiven level, and the
capacity, of course, always appears to have gone up, which it
seens logical, any way.

Are thes2 curves sowething that gives you real
confort aebout the results of this modification, as you have

ioox2a at these and analyzed to see what's the resultant

EIoVICH & RUZYCAKI
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nocification is as produced Ly these assuaptions made 2y tre
Licensze? JO5 you nave any coaaent?

Oh. dOLLZY: You 30 ahead. ©So help me, I &an color
oling,

Jx. #cCOLLUM: I share that, Dr. :olley, I am color
blind, too.

2Ja. LOLLEY: Snall we talk adout them the way you
ana I see taen?

JR. EBRLSLERA: Let me make some remarks., Qur prodlen
wds Lhat w«e sew these diajrams out they were not in color
vetore. I tnink certainly thes2 diajrams deaonstrate
suostantially reserved capacity for storaje sheers for the
nocified syst2a. I would say these are not the only diayrans
tihat j1lve us confidence in the general modificatison. These
diajraus alone, vithout knowing something adout walls that
«@se up each individual story and the responses in those
~walls and the capability of those walls and tha capadility of
tnose walls to act togyether, these diagraus alone would
cfrovice only limited coufort to us. Yes, this is very
inportant, Storaje sheers have the reguired reserved
Cepacity. wut I think this is only part of the evidence tnat
weé have looked at.

O~n. LOLLEY: That's correct. Tnis is part of the
ricture, Dr. mcCollom. I don't think it's the whole cvicture.

JR. BnLSLER: Did you fijure cut what tare red stands

S20VICH & wOZYCKI
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JR. dJLLZIY: It's red and brown.

CHAInMAN 4ILLER: ér. Paxton, do you have any
juestions?

OR. FAAJTON: I Delieve that the answer to ny
,u2stion has deen implied, Lut I would like to make sure.

voart froam acadenic interest, are you jentlemen

satisfied with the scope of the test program that you have

2%, HOLLEY: I am, but I think Frofessor Bresler's
Convaent woulc be more meaningful in this regard. He has been
invelved in similar kinds of research of it.

Dd. 3RESLER: I am trying to think the guestion
throujin, if you will allﬁu me just a few minutes. An? one
thinjg tnat I have @ little problem witn is you say apart froa
acacdenic 1nterest am I satisfied witn the test program. 1
wolld put it differently. I would say I am satisfied with
the test program exclusivel s apart from the academic interest.
1£, indeed, I agproach this wi. acadenic interest, I mignt
ve, 3ay, well, it's a very interest. 3 ... 13 that we have
testec <5 specinens, let's test 25 more, . 'cause that's what
acedenically we would like to do.

bn. FAATON: I Know there is no limit to the
academic end of it., That's the reason I tried to exclude it.

Cike 3RESLER: I think like any test program, I

2E0VICL & rROZYCRKI
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suppose, when one completes the test program, one can think
of one or two or three other thinys they nijht like to do,
eltner to satisfy their curiosity or to provide additional
inforuation on tnis data or another, I don't know. I feel
tuls particulaer situation is enough information to say that
tiie desijn criteria that were developed for verification of
-i1s nodification aesign were adeguate., If I use ny acadenic

interests, I Ccan't easily imajgine what aore could have oeen

4. PAXTOK: Tnank you,

SUAInMAN 4ILLEKR: Let me inguire first. 1Is tne
staf{ or anyone else 3oin3g to have any more guestions of
Professors aclley and sresler?

in. C4f: wo, MNr. Cnairman. mr., Chairman, naybe
just one cuestion.

iR, CRa¥: Tnere has Deen so.1e sudstantial coanent
on tihe test program in this vein with regaréd to the test
Jrojran. YTnat was a projraa on an inc .vicual panel
representing walls, uhereasja conplex itself is an assenblage
of .anels. 0o you pelieve that does provice jood results %o
ve applies to en assemblaye of panels?

oi. nlLLEY: wow I can say what I was about to add
to your last.

OR. nOLLEY: If one had chosen in the test program

to model let's say conplete frauwing in panels, panel or
b} 1%

SEUVICa & RIZYCRI
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peénels, 1 have a feeliny that you would have had a hard time

ever finisninj, necause now you reaily would ve sayiny I am

trying to wake tne test assemblage look as much as possibhle

like the real structure. And 1 assure you, I can think of a

jreat .aany variables., And if you are 30oing to have at least

two specinmens for each, I aa not == I thirk they we aight

liave naeC @ very great problen in making sure that enoujh

testing had been done, or a2t least in satisfyiny ths people.

I tnink the enjineers were wise in deliberately

cecidingy not to 4o tnat, to say we will test masonry coaposit

«alls, .er se, and learn scuethin; about their properties

teletively free of the framing. ‘Ané then in makiny use of it

i the coaglex, we will assuue the worst conditions in ternms

of the interaction of th> panels in th2 franiny. So I think

in teras of jettiny somethiny that could be used in a test

wrogran of reasonauvle lengtu, it was hatter to idealize and

say I will try to find out what the panel is like under

~retty awful conditions, vecause I an cuite sure the panel

would e happier to have had a ccluan on each side in each

test. 60 I think in a sense it was a wise choice and it

Goesn't disturb we that we dic go into a program. The

“icensee dicn't go into a program of more nearly matching the

actual instellation, because tne next guestion would oe shall

~é put the force slabs in, too, and very soon it would se

easi2st to test the complex.

280VICH & ®#UZYCRI
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Oine 4CCOLLC4: I think those are very yood conments.
Joes that answer your Juestion, ir. Gray?

dn. GRAY: well, not exactly. what I really want to
inow, I uanderstand that, of course, you cannot model the
whole cowmplex, and that even in modeling multiple panels, it
luay Je very difficult, and that therefore, the results of
your test uay not be useable, but the real guestion is, in
wonitoring and testing a single panel, can those results then
De appropriately and conservatively aprliec to walls that are
not sinjle zanels, they are multiple panels an? have thay
oeen.

Jds wITNE53:  Sure, so the guestion now is not
snoulu they have lorkeu at multiple panels in tne test, Lut
rather can one appropriately use the results of sinjle panel
tests end evaluate the structure, which is a differeat
4ju2scion but part of the same thing.

Ang I tnink the answer is yes, bBut it has to be
cone in a rather singlifiec conservative manner. In otner
worus, I au saying that wheée you are uncertain of a
particuléer interaction of the boundary, let us say, hetween 2
real panel and & real coluun, you have to be conservative in
w13t you assuwe to be there and jts effect on the panel. Is
that correct, or. Sresler?

). bhESLER: VYes, I would say the sane thing.

mayve, éjain, at the risk of repeating ayself a little bit,

eEIVIChH & ROUZYCKI
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1 ginghasize the real purpose of the test was to assist in
pi ceveloping criteria and verifyiny criteria and not really
3 trying to apply the results directly to the panels in the
4 cuilding., If the naximua stress at failure, and somne of tne
5 test specimens were 40C to 43C pounds per square incn, that
5 would not necessarily vive me any coanfort if we took 430
y pounds per sgyuare incn and applied tnis to all of tlhe well
¢ sanels or to even some of th2 wall panels and perhaps tne
S rfudeat thing would be to limit it tec 30C pounds per suuare
iv inSt. If we verified certain type of sliding and how the
1l level of tie force at which slidiny was initiated and the
.lz wejnitude of thz level of force coulé be verified in sliuing
i3 of thne panels, then this could be promptly aprlied to those
14 ~»anels in tne ouilding wnich would bDe most likely to fail in
i3 a sliuing node and not in a flexural mode. 5o I would say
15 the tests w2re extrenely useful and guite adeguate for
17 gurposes of verifying the criteria that were developed.
1e Ji. sicCOLLOm: Let me follow that up just one more
1 step now. ’
20 i eaccept the fact that you say that we verified
21 certain theocretical model and tne numbers that we could nut
22 into it. Now, then, have you, Professors iolley and Eresler,
23 evaluated tne way they have been used now and tell us what
.24 /ou conclude tne results are, then? Taat is, have they cdone g
25 tne right == they utilized this informaetion in a conservative
J
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and Torrect way to prepare a modification that will aeet the
Criteria that we have to meet.

un. d0LLEY: Have they gone from the test program to
tne reality in a sensible way?

Dn. M2COLLO41. That's correct.

Ji. WOLLEY: And I tnink ny answer would have to he

JR. #cCOLLI1: Professor EBresler.

D 3RESLER: Yes, I would concur with that, Of
course, [ do want to =-- the application of the criteria to
every anc eacn panel was discussec in our meetings in a
seneral way. w2 did not sort of do th2 bookkeepinj and
vericy every number. cut I think all these criteria were
apeslied projerly and correctly to the walls, zach story.
Just as, for exauple, one of the thinus that is associated
with initiation of sliding, there might be a local crack,
local yieldiny which would cccur, which as a watter of facet,
to &n observer w10 is not accustomed to look at buildings
under any load whatsoever, it would not look to him like
anytniny 1s g3ocing on. It takes an experienced observer to
say y¢8 indeed this crack is here because of flexure or this
1% thousandtns of an inch d.isplacement is an initiation of

slidiny. 7These are the kind of things that we observe. And
I think tnat ves2d on the perforanance of the specimen and the

Criteria in the way they were applied in interpreting or in
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verifyiny whican, I think this was done correctly.

JR. @cCOLLO4: 1 guess the lest thing in order t»

complete this story, we should know just how you were, how

fou 2valuated the tests., 0id you actually cbserve tnen? ’.id

you eveluate the results? Did you extrapolate those or dié

/oy o2serve the calculations that extrapolated those into

thls theoreticel model? Wwhat kind of relationshig have jou

lad to tnosz tests.

DR. BRESLER: I den' *t kKnow whather I was less

fortunate or n~.e¢ fortunate than Dr. iolley was, but the test

~vas conducted adout 30 or 40 miles from my office ani
of about , mayne,

tuerefore, I had occasion to visit testing

on, 2L perceant of specimens. So I have on wany ~ccasions

ouserved tnis during the tasts and find a failu I hava

sOne throuzh reduction of all test results and .urticipated
in discussion of the development of these criteria, and I
notice that another independent consultant, haviny done that,
Sliowed pretty 3004 correlatiqn somethingy on the order of the
averale of € percent was prédicted failure capecities in test

results, So I heve looked at a lot of cata reduction in ¢

o

. ol

Jay tinis

was Coupared with the resultant criteria.

CHAIRMAN 4ILLER: Any

Did you have anything

M, AXCLR{‘\D: .\'O, ldrc

that pernaps at this point, we

further questions?

further uir.

Chairman,

Axelrad.

I was going to say

would just excuse professors

dZ0VICH « R0ZYCKI
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bresler anc wolley, pernajss only teaporarily. They hevre, as
indicated oy th2 testimony, of course, reviewed t'.e current
version of the Staff testimony as well as th: S b K. Wwe have
not asked them to address eac) and every one of the so-called
unresolved items, Hecause we don't know at this point whether
Lhey are unresolved. If there is sonethinj further that
mijnt De useful in evaluating after the 5taff providss its
testimony pernaps we will ask them to cone bhack ajein

CHAIAYAN SILLER: Very well, we would appreciate
that. w2 would excuse at this time Professors kresler ang
aolley, wut if you coulé be available, if nec2ssary, soae
additional inforuation which may Qe forthcoming which you
will Le acdvised oy wr. Acelrac, we will appreciate it.

Jd. BnE3LZR: There is any indication as %o whan?

MRs AAKELRAD: No.

CHAIR4AN M4ILLER: Tne Staff's witness is ill, we
will try tec get the information to you as soon as possible.
"2 Lry not to iapose on your time, also, and we will try to
nahe it not an iaposition u;on you.

CaalliAN MILLER: Tnank you very nuch.

che. 3RESLER: Thank you very nucn.

O]. uILLEY: Thank you.

CHAIRYAN MILLER: Is there anything further at this
time that counsel wishes to 3o into?

ixk. AXELRAD: VYes, we have tnhne answers to the

oEOVICH & RUZIYCKI
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qwuestions that we identifiea earlier. And if we could just
have those markeu as Liceanse2's Exhipit 32 at this point.

CHAIRMAN AILLER: Licensee 32 will be so marked for
icentification.

(EXH.=NQO. 32 marked).

1. AAZLRAD: It's a docunent entitled Licensee's
April 2, 198C answers to 5 guestions of march 30, 1930.
“Xninit 32, and it consists of the answers to 5 juestions.

A3 I Indicated thne Bechtel panel would be availanle
to testify on these .uestions perhaps touorrow norning or
rernaus after the Staff's witness tomorrow.

1 believe the only testianony furtner than that is
the testimony of mr. Larsen.

CHAIR AN 4ILLEH; Yes, what is the situation as to
the State of Urejon and Professor Larsen.

1R OSTRANDER: we will g0 right now, we could 490 on
rijut now, if that's the board's wish

CHAIRMAN MILLER: hgll. what is your pleesure. Va2
don't waant to chop up your iestinony. we started to inmpose
upgon people to a certain extent today because of the changje
of order. I just ask you as counsel for the State of Oregon,
woulc you prefer to start at this time or would ydu srefer to
start in the morning?

iR. AXZLRAU: ar. Chairwan, perhaps we could

ascertain now much cross exaunination would oe involved Sefore

3EOVICa & KOZYCTKI




i wad Knd. whether professor Larsen would be on the stend for e
< lenjthy period or not?

3 CdAIR4AN 4ILLER: I nave hal certain indications

4 frow various people that there is & certain amount of we are
5 I necessary at the end if 2 long day. we did start at 2:3C.

S ve prefer to have every one fresn. Ve are all right, we are

~J

not navinj to work hard. cut & lot of you are. we nelieve
toe record, I aa speaxking for uyself, not only every one els2,

unless somieone wishes to jo forward to acconmodate someone,

[

il we will Co that. o&out short very of that, we think & night's
A1 rest snd I Anow those seats are hard back th2re, so I think
.1}. ~2 will stancd in recess until 8:3‘0 in the morning.

13 4R, CRAY: +r. Chairwan, could I just ask one thing
L4 with regard to tie Licensee exhibit, I believe it was 31 for
5 icentificetion, wnich you have the slides on the work
i6 s2yuence., +vas any of it resclved, the status of it.
17 Wie ARELWAD: e have offered it in evidence, out it
1o nas not yet than d2en ruled on.

\ 18 CRAIRYMAN AILLER: It has ODeen marked for
24 identification. Tnere was an objection to some portion of it.

21 mere was tharefore no offer or ruling upon it.

wKe AAXELRAD: I would offer that in evidence at this

| W
n

time, sr. Chairméan

| 9]
W

LS
-~

CHAIRMAN 4qILLER: all right, there nas been an offer

into evidence. Wwhat i&xhioit No. 1Is that?

[
u
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dile AAXELRAD: 31.

CHATI4AN 41LLER: 31, wnich are the reproductions of
the siides., There is an objection? I think ™s. Sell you had
an objection oefore, as I recall?

15. 8ELL: Yes, we do.

CHAIRMAN A4ILLERS vhat was the nature of that? It
sidn't show the yellow or something.

1S. BELL: I pelieve it is on the eastc side of tne
r1del 1n the slides that some of the steel plates don't
app2ar oeCause the color is lost ajainst the backziround.

CrAlndAnw AILLER: You know, sone of our experts here
are coler oling.

MS. ©ELLL: Tnat really makes it difficult.

ClalRwanN MILLER: I au not sure how necessary it is
to have the color any way. Is it possible you can state your
ovjection in which it could be cured. In other words, you
ere greared to identify the areas that you say should be in
/ellow and not in yellow, and say we should pe able to look
at it anc tell what's wnat?“

“s. BELL: I think it would be helpful in the
Licensee sowehow could add that in 2 shezet of paper that
lcentified where those pieces of concrete were because
iocking at it, I can only guess as to whether or not
scuething ig vaeyuely blue and yellow in the bhackground.

ik. AAZLRAD: ir. Caairman, the record describes

320VICH & RUZYCRKRI
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very adeguately what the ouilding in the nedification program
is j0ing to dDe., It's descrihed in “detail, in testimonv.
There was Ccross exeunination on the subject, extensive
-iscussion. ae Con't like to appear uncooperative, but thase
were prepared with & certain awount of difficulty and expense,
it's called reproduction, and we don't feel it would be
necessar, to require us to jo under any more difficulty to
cure tne proolemn and which th2 record clearly reflects it.

5. dELL: wmr. Chairman, ny only concern is that the
Jocuuent doesn't stand alone in Seiny accurate.

CHAIRYGAN AILLER: It doesn't stand alone. “what do
you xean?

. ©iELL: nat I mean is as a docunent without the

%)

testinony or the transcript, it is not accurate because you
can't figure out what its saying.

CaAlk4AN AILLER: well isn't that true of the
entire document, tanding alone it youldn‘t tell me much of
éanytning. It could be & chil@'s toy. I don't thinan standing
alone couvletes could he ap;tOHziate.

Jike mcCOLLO4: where is tne 55 coluan modifications,
which slice is it on? which one :aculd Deiny colored that we
can't see? dnhat's what I am losking for.

CHAIRMALN AILLER: Tnat's the color blind leading the

color olind.

ARe AXSLRAD: 0, tne 55 color medificetion wouléd

SsZOVICh & RCZYCRI
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not reguire tae slide presentation. It is not shown on the
slices.

CHAIR<AN AILLER: not shown.

ik AXZLRAD: This is the construction s2cuence
invelving the steel plate. YNot tne structuréal improvements.

Che #eCOLLO4: which one of the slides do you object
to, n3. bell?

@S. BELL: I guess anyone of those that has, shows a
color abcove the elevation 55 on the east wall. It would seen
that that could be recommenced vy the Licensee cguite easily.

ine Gra¥Y: wsr. Cheirinan, one possibility sinmgly
woull e to have these collected and hand crawn in here. I
~now that's difficult, out if tnat --

4R. AXZLRAD: r. Cnairwan, if I may just explain,
tnzsz are net intended, slides, to show the complete
wodification. It woulcg tend to only s.ow a certain secuence
of tne structural installation uaderneatn the cetail 2f the
slides themsalves are tnis pictorial would show what was
weant to LDe snown by the slidé indicating which wells woul?
oe cone in whilch se%ua;:e. Tais representation is certainly
cleer for the purpose both of what it shows and for which it
was used. Of course, the slide presentation. Anyone else
can ;o to any number of other portions of the recoré to see
wiat the facility would look like wizn completed. This is

et the purpose of these slides ano that's not tne way it was

sEOVICd & ROZYSKI

———— i ——— o a—— ]




e L ot N

~

v

-~

S wile.

CdAInmAny YILLER: ell, it's the Board's
uhderstanding that the slidess used in the oral testimony of
it. ancerson and Dr. white are reflected in that testinony,
were intended for a limiteu purpose, namely showing
essentially the sequence of the work under way. It is
furtner tn2 coard's understanding that Licensee's Uxhibit 51
is also for the limited purpose of showinjg the szqueace. It
will se aduitted for that purpose. If it's going to ne used
for anythinj else, it's joiny to have to bHe used in
connection with testimony on some other matters because it
woes uot urport standing alone to depict anything else. And
tne coard doesn't consider that for its purposes it will pe
30 used. It is seyuenced. For that purpose, it's a limited
tunction. Anything DSeyond that you won't »2 able to use it
for that purpose anyway. You can goinj to have to refer to
tiue trenscript and to the testimony. It will be received for
the limited purgose descrived,

CaslRAAN - ILLER: ;11 rignt we stand in recess until
€132 in tne worning.

(SVINING RECESS at 4:30 Fa)

BEOVICH & ROZYCRI




