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UNITED STATES 2F AMERICA
NUCLEAPR. REGULATORY COMMISSION |
Before the Atomic Safety and Licensing Board
- - ——— ———— --OD¢
Iz the matter of: :
3 Docket Nos. 50-329-OM
CONSUMERS POWER COMPANY 3 50-330-0M
: 50-329-0L
(Midland Units 1 and 2) s 50-330-0L
e +

DEPOSITION OF LYMAN WAGNER EELLER

Bethesda, Maryland
rhursday, 4 December 1580

Deposition of LYMAN WAGNER HELLE® was'rcsum-d,
pursuant to agreement of ~ounsel, at lli}s a.m., in Room P-~1ll4,
Phillips Building, 7920 Norfolk Avenrue, Bethesda, Maryland,
before William R. Bloom, 2 notary public in and for the Distzick
of Ceclumbia, when ware rresent cn behalf 2f the respective
sarties:

On behalf of the Applicant:
RONALD ZAMARIN, Esg. and ALAN FARNFLL, Esq.,
Isham, Lincoln and Beale, One First National

Plaza, Chicago, Illinois

JAMES E. BRUNNER, Esqg., Consumers Power Ccmpany,
212 W, Michigan Avenue, Jacksen, Michigan
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On behalf of the Regulatory staff:

WILLIAM D. PATON, Esg. and 2RADLEY JONES, Esq.,
Office of Executive L2gal Director,
United States Nuclear Regulatcry Commission,
washington, D. C.
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8 218
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Whereupon,
LYMAN WAGNER HELLER
:;sumcd the stand and, having been previously duly sworm,
was examined and testified further as follows:

MR. ZAMARIN: This is the continuation cof the
deposition of Lyman Eeller, continued from Octcber 9th, 1980,
to this date by agreement of the parties.

CROSS-EXAMINATION (Continued)
t BY MR. ZAMARIN:
Q Mr. Heller, dc you refer to yourself as Mr. Heller
or Dr. Beller?
A It's your coption.
Q All right.

I don't even call my doctor Doctor, s I'll refer
to you as Mr. Eeller, and I don't intend any disrespect by
that, if you refer to yourself as Dr. Heller.

You understand you are still under cath from the
£irst session of the deposition, sir?

A Yes.
Q Do you know whether it is intended that you will

provide testimony at the OM hearing?
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eb2 1 B I guess I'm not sure what an CM hearing is.
— 2 MR. PATON: Now you know they've been consolidated.

3| It's OM/OL.

4 MR. ZAMARIN: Well, he may provide-- I assume he
§ | may be provided at the OL on scme other issue.

8 BY MR. ZAMARIN:

7 Q The soils settlement hearing. Do you know if

8| there is any intention of you providing testimony at the

9| scils settlement hearing?

10 A I honestly don't know.
1" Q QOkay.
12 MR Z2MARIN: Do yecu know? This may have sonme

23i eflect o2 how wide cur inquiry is. You cdon't kacw?

“3

4 MR. PATON: Off the racord.

18 \Discussion off the record.)

8 MR. ZAMARIN: Back on the record.

17 BY MR. ZAMARIN:

i Q What is your primary role or responsibility in
. 9 | the Midland soil review issue?

20 A I think it has changed over the last year and a

21| half. I'm not sure whether you mean now, cr at scme other

2 | point in time. Would you clarify that?

e e T A e i
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Q. Yes.

If we can start with what your present role is with
regard to the Midland scil settlement issue.

A I think my present role is to attempt to meet the
schedules that have been set up for the hearings, attempt to
get a reasonable degree of resonrces pecple time available
to go through all the infcrmatiocn that has apparently beccme
available.

Q Qkay.

- Do you have any active role in reviewing and
analvzing technical data with regard to the soils issue?

a Not the active, calculaticnal type of activity.

I do suggest izems that appear to need te be checked and
suggest that scmebudy either carry out a rough check cf cthose
items or refer them tc scmecne else for their consideration.

Q Can you give me scme idea of the type of things
you're referring to when you say you might suggest an item
that needs to be checked?

A Well, there's a number of review areas involved
in this including mechanical and electrical, the piping
people and our people, and I suggested that we keep these

other esoteric areas informed of what we are doing and tIy to
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eb4d 1| get a unified review of the different topics.

g 2 I guess that's the best answer I can give you.
- Q I see.
4 So when you say "items that need to be checked"

5| you're referring more to like checking with these other

8 | areas to see what information they have on that area and to

7| see that the efforts are coordinated as opposed to suggesting
8| that scmeone check their computations or check the basls for

9| an assumptiocn that he's made?

10 A I would think it weald be both.

" Q Do you have any rcle or respensibility with regard
r\ » .
. V12| ¢o deciding whether the gectechnical input would elther be

13 | favorable or not faverable to a fix or a certain asgect cf a |

4| 2ix procposed by Consumers or Bezhtel? _ |
18 A May I ask that that question be repeated? I think
1, I zissed the first parct.

7 MR. ZAMARIN: Will you read back the questicn,

13 please?

w (Whereupen, the Reporter read from the record
as requested.)
TEE WITNESS: Now that you've repeated the cues-

21 cion I guess I would ask if it would be possible for you to

ParFedural Reporiors, Goa
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eithe; rephrase or to break that question into more bite-
sized items that I can answer.

MR. ZAMARIN: Okay.

BY MR. ZAMARIN:

Q Let me explain really what I'm locking for.

We've taken a substantial deposition from Joe Kane
and are aware of his involvement in what I call the hands-
on technical aspects of reviewing information and interfacing
with the Corps of Engineers to understand the work the Corps
of Engiae::s is doing.

Really what I'm trying to find out is in light of
all the. thiags that they're doing, just what you do with
regard to the scils. In other words i:“sdmnone sibmits some-
thing for Consumers or Bechtel with regard to a dewatering
scheme, for example, is it your role or your responsibility
to review the aspects of that and say either that's accept-
able or that's not acceptable?

A T would not do the actual review of the informa-
tion that came in. I would probably ask the reviewer oI the
person who is respensible for the review the basis for either
excluding certain items from consideration that might occur

to me or the basis for acceptance of what was submitted,

PeFdored Roporiors, o
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o~ 2| questions or whatever.

2 Q Okay.
4 And then what would you do after you had asked the

§ | reviewer those guestions? Satisfy ycurself as to whether he

8| was correct in either excluding them or accepting them?

? A Yes.

3 Q And if you disagreed or determined that the re-

?| viewer was not correct, for example on excluding a certain

10| item, woﬁid you then direct th; reviewer to reanalyze or re-

11| consider the prcblem?

12 A T might or I might not, dopond;ng on hew sericus

13| T thought the oversight might be. It may be of noqligiﬁlo

4| import and I'd forget it. It may be that it would be neces-

8 sa:yito go back and look for more information and perhags

8 | ask a question to get it answered.

17 . Q Other than with respect to the completeness of an

'8 | analysis or consideraticn, d¢ you chiefly rely on the techni-

19 | cal judgment of your reviewers then with regard to the soils
| 2| igsues at Midland?

C 2 A

2| ¢

Yes.

Do you exercise independent technical judgment on
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major decisions, for example with regard to the dewatering
example, or do you simply see that the analysis and review

done by the reviewer was complete and comprehensive?

It's kind of a cocperative thing, an iterative review where
we try to consider important aspects cf it and ignore the
less important aspects so it's an iterative process.
I feel that I contribute to the review but don't

gctually do the review.

Q i Have you examined boring logs with regard to the
Midland soils?

b-N Scme of the early logs I did leok at. VYes, sir.

Q ¥hen you say “"early logs® you are talking about
logs prior to what time?

A Prior %o about the first of Japuary, 1980, zougaly
1l menths ago.

Q You had scme change in responsibility I believe
with regard to the soils issue, did you not, at one time?

A Yes.

Q And éan you tell me what your responsibility was

prior to that change, and then the time that it changed?

A I believe this was covered in my earlier testimony

A I guess I would have to answer "both" in this case.

PBeeFrdaral Roporiors, G
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but Iﬂd be glad to refresh youé memory.
Q If you would.
A I became knowledgeable of the settlement problem

I believe it was in September or October, somewhere in that
range, of 1978. At the time Mr. Dan Gillen was doing the
review and I was his immediate supervisor and I relied on his
expertise for the -- what we call Q-l's acceptance review or
Q-2's for the plant in the review process.

We visited the plant together in I believe it was
December of '78, along with others from NRC. Scme time in
the spring or early summer »f that year Mr. Gillen trans-
ferred “o annther division cf NRC, apother offize of NRC
rather, and at that point I was the onl¥ pcrﬁcn acguainted
with the Midlarnd site and the Midland review, and I attempted
to do what I could to £ill that void until we were able %o
get the Corps on bocard ani find time for Mr. RKane to beccme
involved in the review.

And at that point I was able to relingquish my
contributicn to Mr. Kane and the Corps.

Q I take it then that from some time arcund the

spring of 1979 until just about the end of 1979, your res-

ponsibilities with regard to the Midland soils weuld be

1.6.5 scderal &b! g—.
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socmewhat analogous to what Mr. Xane and the Corps are doing
now?

A My responsibilities were roughly the same. My
activities were much less.

Q Since January of 1980, have yocu reviewed any
piezometer data with regard to the diesel generator building
and its surcharge program?

A Not in enough detail to formulate any opinicns. I
have geone over scme of the plots with Mr. Kane but have not
attemptodmto look at the physical basis for those plots.

Q Scme cf the plots that you went over with Mr. ¥ane,
do vou recall the reascn for going over them with Mr. Kane?

A Well, as T recall he asked me to lock at a zumber
cf piots so I did. And he discussed scme of the reascons for
his interpretaticn and I offered some ocpinions as to perhaps
alternate interpretations that might be made, strictly in a
non-detailed but philoscphical vein.

Q Do you recall what Mr. Rane stated as his reasons
for his interpretations of the piezometric data?

A Not to any great extent. I do recall cne discussiocrn
of the conditicns at the point of the piezometer, what

his interpretation was of the soil conditions, whether the
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piezom;te:s were sealed, wheth;: they were open piezometers
or whether they were closed piezometers, trying to get a Zeel
of the volume change that would be necessary %o get thcse
readings in the piezometers; things of that kind.

Q And do you recall what alternative reasons or
interpretaticns that you suggested to him durirg those con-
versations?

A The only item I recall was the rebcund-- Let me
use another word; whether or not there should be’ scme ex-
pected dr;p in the piezcmeter due to taking the prelcad off
of %he £ill, how long that drop might be expected to continue
befcre it regained nusual grocundwater levels.

Q And in your opinion should Ee:e be some expected
drop in piezcometer level upon removal of the surcharge?

A Yas, there would be.

Q And in your opinicn weould the length of time
before regaining what appeared to te the usual groundwater
level as exhibited on the piezometer plots that you saw for
the diesel generator building comport with what you would
have considered to be expected or normal?

A I don't believe I have an opinion on that. It was

not clear what the conditions were -- to me. I haven't

R T e e R S e ———
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lockedﬁat the boring logs recently. I really did not have an
opinien on that. I knew it would be expected to happen but
I couldn't express an cpinion as to whether they were reason-
able or not.
Q I see.
Did Joe Kane tell you whether he thought that the
piezometric data demonstrated either secondary conscolidation

or lack of secondary consolidation or nothing at all to him,

or scmething of that nature?
A No, that wasn't the item that was under discussicn.
Q Do vou know whecher Joe Kane ever found out the

tyvpe of pieszometer that was used and which had its data

— - e ————

reprasented cn thcse plots, that is who&ho: it was an cpen
or closed tube?

A Well, we discussed that just the other day, and I
don't selieve that he has yet a clear understanding or a clear
description of the actual physical specifications for those
piezcmeters.

Q De you know whether he ever asked anybody for that
kind of information?

A I don't know whether he has or not. I think scme-

whera along the line we asked whether they were rapidly
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responding piezcmeters or whetﬁer they were open tyre piezo-
meters.

Q Do you know whether they were rapidly responding
or open type?

A It was my impression over the review pericd that
they were closed piezometers and that they should respond
reasonably quickly to changes in pore pressures.

Q Is it your understanding then that Mr. Rane's
analysis of the piezometer data is based upon an understand-
ing or a Scliet that they were rapidly responding, clcsed
svstem piezcmeters?

A I den't know that.

Q Did you ever discuss the piefcmetor behavior in
the diesel generator building with anyone other than Mr. Kanae?

Y Not to my reccllecticn, no.

Q Have you reviewed, since January 1980, any labora-
tory recerds of consolidation tests, shear strength tests,
or Dutch cone tests for the Midland site?

A I have not reviewed it in detail. I think I'm
aware of the existence of those items.

Q Have you had any discussion about either labora-

tory records of consolidaticn tests or sihear strength tests

PleeF edorel Reperiors, Sa
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ebl3 1| or Dut;h cone tests with Joce Xane since January 198072
—~ 2 A Yes.
3 Q Do you recall the substance of those conversations
4 | that you had with Mr. Kane?
5 e The substance, as I recall, was simply to indicate

8| to him that cone penetrometer data I believe was gathered

7| quite early in the review, qQuite early in the exploration by
8 | Bechtel in the diesel generator area, and I suppose that

9 | additional ccne penetration data was cbtained later. So I.
10| just wtnt;d him to be aware that there was earlier data that
11 | had been shown to us or had been availakble at scme time pre-
12 | vious t2 what had been receatly submit+ted.

. 13 Q Ang is that the substance th:n of vour conversa-
4| tions with Mr. Kane about consolidaticn test, shear streng+th
15 | test and Dutch cone test data? Does that about cover it, in
18 | other werds?

7 A That's all I can recall in terms of submitted in-
18 | formation.

8 Q Since January 1980, have you reviewed any Boris

0 | anchor measurements with regard to the diesel generator build-
21 | ing?

2 A No, sir.
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Q Eave you reviewed a.documen: titled "Applicant’
Position on Need for Borings" that was submitted by the
licensee?

A I have leafed through it with interest but I have
not reviewed it in detail.

Did you discuss it with anyone?
Yes, I did.

Do you recall with whom you discussed it?

» 0O ¥ 0

reviewer on ancther plant.

Q Can you tell me what you discussed, and with whom?

A I discussad bearing capacity evaluations with

Mr. Jobn Greeves.

)

Q Will you spell "Greeves" for me, please?
A G-r-e-e-v-e-s.
Q And what was the substance of your discussion of

bearing capacity with John Greeves as it related toc that
document, "Applicant's Position on Need for Borings"?

A We were involved in the review of another plant
in which bearing capacity calculaticns had been performed
and we were-- I mentioned to him that bearing capacity

evaluations had been mace for the Midland application as well

I discussed only one small aspect cf it with anotbcT

PloeFodarel Roporion, Goa
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as for this other application.

Q And did you actually discuss the calculations that
had been made, the presentation that was made by Consumers
in that regard with him, or just mention the fact that it had
been made?

A I mentiocned the fact that it had been made and the

values that had been obtained.

Q And do you recall what he said?
A No, I do not.
Q Was the purpose of your discussion with him in this

regard to £ind ocut whether he thought the presentation by

Consumers with regard to its bearing capacity was accurata or

appropriate? =
A Cculd you repeat that gquestion, the first part?
Q I'm just really trying to fiand ocut why you talked

to him about it.
(Wwhereupeon, the Reporter read from the record
as regquested.)
THE WITNESS: The answer is No.
BY MR. ZAMARIN:

Q wWhy did you talk to him about that bearing capacity
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A I considered it was an interesting coinciderce

that the bearing capacity value computed for Midland was not
too different than the braring capacity values that were
computed for the plant that he was reviewing.

Q What was the plant that he was reviewing, if you

can recall?

A I can recall. It was the General Electric Test
Reactor.

Q Is Bechtel the A-E cn that?

A i I don't know. ‘

g Is there any significance to your mind to this

coincidence between the similarity of bearing capacity values? |
A May I ask that the gquestion Eo repeated acain,
please?
MR. ZAMARIN: Yes.
Please.
(Whereupon, the Reporter read from the record
as requested.)

THE WITNESS: Yes.

. BY MR. ZAMARIN:
Q What is that significance?
A The foundation conditions were rather markedly
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differgnt between those beneath the diesel generator building
and those beneath the General Electric Test Reactor.

Q And from this did you draw any conclusions?

A I did not attempt to draw any conclusicns. I la2ft
that to my reviewers.

Q And do you know if your reviewers have drawn any
conclusions with regard to this?

A No, sir, I do not.

Q Did this suggest to you that there was scmething
wItng with the analysis that Consumers had presented with
regari to the bearing capacity?

A It suggestad that cne or the other couid nct be
ccrrect, or both were incorrect.

Q Do you know whether it has been determined whether
the G. E. Test Reactor bcaring capacity has been found to he
incorrect ox rot?

A That matter is still under review.

Q And you say that you gave this information to your
reviewer.. Are you referring to Mr. Kane?

A I was referring to Mr. Greeves.

Q Okay.

Did you give this information to anyone connected

T AT R R R A N T
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mean the fact that there was this coincidence between the

bearing capacity calculation for the Test Reactor and for the
diesel generator building.

A Not to my kncwledge, no, sir.

Q Have you, since January of 1980, reviewed the
application amendments that have been filed?

A Ne, sir, I have not.

Q Prior to January of 1980, did you review the piezc-

meter data for the diesel generatcr building surcharge?

A No, si:,'not what you could call a review. '

Q Prior to :anga:y of 1980 did you review the applica%
tion amendments submitted by the licensgc?

A I should have, but I probably didn't.

Q Prior to January of 1980 di& you review laboratory

records of consclidation tests, shear strength tests, and

Dutch cone tests with regard to the soils at Midland?

A I did review the Dutch ccne results in a cursory
manner.

Q Did that review lead you to any conclusion?

B Well, it indicated that there were scme materials

with fairly low penetration resistances beneath the diesel

—— g —— . —




()

ebld ’

W Sl

10

"

12

13

14

15

16

18

19

o, T e T - < o

settlement records with regard

to the diesel generator build-

ing or other structures founded in whole or in part on plant

£ill at Midland?

A 5 Yes, sir.

Q ' And from that review did you draw any conclusions?

A No conclusizns that had not been drawn by the
aéplicant.

Q Can you tell me generally what those conclusions

were, though?
A That th; settlement
ment of the building were more
Q Prior to January of

settlement data with regard to

surcharge?
A I don't recall.
Q Prior to January of

Boris anchor measurements with

and the differential settle-
than had been expected.
1980 did you review any

the diesel generator building

1980 did you review any

regard to the diesel generatcer

A" - < S Y L - e - .
abl.,
generator building.
Q Was this data obtained before cr after the pre-
lcad?
A I believe 1£ was before the preload.
Q Have you reviewed, prior to January 1980, any




T T B e p————— . ¢
. — W —_——— - " - e J’.(, ..l—-v-v"'w g v .
- 2%, - [ ——————— e . = Jb‘\‘*m ‘.# M g. g e Pt T
. - e - B ',. A e il B PR

et it o0

. 3 . 161
o ——— E M
1| building?
2 A No, sir.
3 Q You have indicated that prior to January 1980,
4| you had at least loocked at or reviewed scme boring logs. 1Is
§| that correct?
8 A Yes, sir.
7 Q And did you draw any conclusions based upon the
8| review of those boring logs?
3 A No, other than the interpretations that had been
10| made by :;0 applicant that they were sands, clays, fill con-
11| crete under the various structures.
12 Q What cther projects ?osidcs Midland have you
13| worked cn since September cof 19782 | o
4 A I can give you a list to the best of my memory.
S| I'm sure that there are plants that I have missed. The ones
16 | that I recall are Bailly, G. 2..Tcst Reactor, LaSalle,
7 | vogtle, South Texas, Allens Creek, Sequoyah, LaCrosse, a
8| number of tailings dams including Church Rock and Split Rock,
9] a lost plutonium source, and the Low Level Waste Disposal
0 | plant at Sheffield, Illincis.
Q What percentage of your time do you currently
2 | spend with regard to Midland?
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A Obviously right now a hundred percent, but in an
average week, no more than four hours.
Q When you say "right now" are you referring to the
time when ycu're in depcsition?
S Yes.
Q Prior tc January of 1980 and after scme time in

the spring of 1979, approximately what percentage of your
time during that period 4id you. spend with regaxd to Midland?

I've tried to'indicate the period after Dan Gillen
left thc'}ovicv.

A T understand.

Considering the arrangements for contracts, ércba-
bly eight hours a week. :

Q Excluding the arrangements for contracts, about
how many hours a week would it have been during that periocd?
Closer to four?

B Probably around four or less.

Q In your opinion is settlement a decelerating
process? -- I guess we would have to say under constant load?

A I had never thought of it in those terms but ves,

I guess you can say it's a decelerating process with a global

cocrdinate reference system,

.QQ-AJ;LnJézLuu-séin
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Q with a what coordinate reference system?

A Settlement could be considered a decelerating
process with refersnce to global coordinate reference system.

Q A global coordinate reference system? In other
words going in toward the center of the earth?

A Yes.

Q You've indicated previously that prelcading is an
accepted procedure in socme applications. Can you tell me to
what applications you refer when you say that it's an accepted
prcccdu:i;

A Well, it's used gquite often for consclidating
waste materials, for reclaiming coastal areas, for garbage
disposal areas I guess you would call E?cn, sanitary land-
£ills. It's used for thoao.puxposcn so that you can reclainm
them and use them for something useful. It's used for
consolidating £ill material such as dredge disposal. It's
used for reclaiming, you know, coastal areas, iwnnpy areas,
sanitary landfills, old sanitary landfills.

It's used in a number of applications of this kind
where you're primarily coancerned with improving the soil
conditions before you construct some kind of engineering

facility.

Per doral Reporier, Goa
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Q Is it also an accepted applicaticn to use it
simply to consolidate soil or preconsolidate soil so as to
minimize or be able to predict future settlement?

A Well, the purpose of it generally is to consoli-
date the soil so that future movements are not beyond those
expected, ves.

Q Do you consider the Midland diesel generator
building to be an accepted application of a prelocad concept?

MR. PATON: You say "accepted." Do you mean by

him?
MR. ZAMARIN: Yes, does he consider it to be.
MR. PATON: You say_'accepted.' Do you mean
"acceptahble”?

Ny

MR.

é

Accepted, generally accepted.

THE WITNESS: If I measure acceptance by what I
would expect ten practicing engineers to accept and I said
that if 50 percent of -them accept it I would accept it, if
less than 50 percent accapted it I would not accept it, I
wculd have to classify the use here as not acceptable.

BY MR. ZAMARIN:

Q Your opinion, however, is would it be generally

acceptable insofar as it is based on sound engineering

PBer-Fdorel Reporion, Tra ;
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1| principles? )

2 MR. PATON: 1I'm sorry, would it be acceptable iZ

3| it were based on--

4 MR. ZAMARIN: As far as it is, or if it is, to the
§ | extent that it is.

5 MR. PATON: I'm not trying to-- Are you saying

7| is it acceptable if it's acceptable?

E MR. ZAMRIN: I understcod his last answer to say

9| it is really not a common function. It he asked ten engineers
10| if they quld de it, perhaps more than f;va of them wouléd say
11| they wouldn't and therefore, he would say that it's not

12| generally acceptable; it's not the proferrcd‘way to go.

13 Obviously there are a lot of reascns for that and
4| I'1l get into theose. But really what I'm asking about is if,
18| in his opinion, it is generally acceptable on the basis of

8 | sound engineering principles that it might involve.

L\ MR. PATON: Okay. I did not understand the

18 questiocn but if the witness understands it, cbviously he can
9| answer it.

» MR. ZAMARIN: And there are other factors. There
21| are costs. Nermally you would prelcad before you have a

2

structure. You know, there are methods of choice for other
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I'm trying

the answer

that it is

engineer might chocse. And that's really all--
to bring him along--

MR. PATON: Do you understand the gquestion?

THE WITNESS: I will answer it and see iI it's

te the guestion you asked.

In those applications where engineers would agree

an acceptable practice, then I would say that it

is acceptable because it does rely on accepted engineering

principles

as to the behaviors of soils.

 BY MR. ZAMARIN:

Q

In the diesel generator preload then is there scme

lack of basic or sound engineering principles with regard

to the prelcad tha+t would cause it in your cpinicn to 2e nct
5

a generally accepted applicaticn?

A

answer the

Let me distinguish again befcre I attempt to
questicn:

In situations where most engineers would accept

the prelcad procedure as an option for providing acceptable

foundation

behavicr, the engineering principles there of

course would be acceptable.

In the case of a building already constructed in

which a preload was applied post-construction, I think most
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enginqers would not faver or would not consider that accept-
able practice.

The relationship between the engineering princi-
ples involved in either case would be the same.

Q Okay.

Why is it that most engineers, in your opinion,
would not favor it or would not consider it an acceptable
practice with regard to a preconstructed structure?

A I think most of them would hesitate to use it in
a preconi%:ucted situation because of the difficulties in
predicting the conscquence; to the structure invelved.

For example, if ;ou have a coastal area where you
wish to reclaim the unconsolidated settlements or consoli-
dated sediments in those areas, you can add more and more
£i11 until you bring your grade up to whatever is necessary
to protect from floods and whether you get two feet of
settlement is of consequence you just add more f£fill whereas
if the structure is already in place you're going to give
that structure a rather indeterminate settlement or stress
befcre in fact you do that.

So I think most engineers would lock on it with

disfavor because of the difficulty in assessing the stress

PG edaral ERoporiers, Ene.
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eb27 1| to the building.
— 2 Q By that do I understand you to say that it would
: 3| be looked upon with disfavor because you really don't know
4 | when the building is going to stop settling until it in fact
§| does stop settling?
i B That would be a large part of 1:, yes.
7 Q You say that would be a laﬁge part of it. Could
8| you again tell me what the other part of it would be?
9 A Well, in the case where the structure is already
10| there :hc“ {f%ferential would be the difficult part, so it
11 | weuld be both “otal settlement and differential settlement.
C‘ 12 Q In your opinion, was the total settlement of the
13| diesel gcnc::ﬁor building that chld eccur during surcharge
14| of concern to you?
18 A Yes.
16 a Why?
w A Total settlement of the diesel generator building
'8 | jndicates a consolidation process of the scoils beneath the
9 generator building and it's my understanding there are
> 2| facilities, pipes, lines, conduits, things of this nature,
- 21 | that would be influenced by the settlement of that building
22| and by the settlement of the £ill.
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';.bzs 1 So although-- 1If t;; scttleﬁent hadozeen unifern
o~ 2| it may not have affected the building as such, but it would
5 3| indicate distress to those portions that serve that building.
. - Q And can you describe the mechanism of how it
§| would indicate distress to those porticns of structures that
8| would serve that building? And by that I take it you're
7| referring to conduits, pipes, things of that nature.
8 A Well, you're going to induce shearing stresses,
9| tension. You're going to cause ovalation of conduits, pipes,
10| all items that are not expected to occur when the plant or
11 | these conduits were put iatec place.
C\ 12 Q In referring to these structures that ycu'just
13 | talked about that would service the bui}ding. are you refer-
14| ring to those which are buried undermeath the diesel generator
1§ | building?
16 A They're in the areas of the prelcading, yes, sir.
17 Q You woulidn't be referring to any connections
18| because you're aware that the structures that were buried
19 | underneath the diesel generator building were cut loose prior
20| to the prelocad?
Q- 2 A I'm aware of that.
2 Q With regard to the building itself, however, and

BeFedowel ERaporiers, Ene
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leaving aside for a moment the stressing of structures buried
beneath the diesel generator building, would the amount cf
settlement during the prelocad be of concern to you?

A We're referring strictly to settlement, period,
without referring to differential settlement?

Q Yes.

A I £ind it difficult to separate the two phenomenz,
total settlement and differential settlement, because an
averaging process masks the distress that the building is
undo:qoin; in order to calculate a total setilement.

So in general the engineers think of total settle-
ment and differential settlement like a Zactor of ono-hait.
like the differential settlement might ba -- the upper bound
might be cne-~half of total settlement. In those cases the
greater the total settlement, the greater the differential
settlement. And when cne has a large total settlement then
one also has to consider the likelihood of large differential
settlements. . :

So if in fact a building somewhere settled uni-
formly six inches or eight inches it may nct be of much
concern but the likelihood for differential settlements is

of concern.

'QQ-AGLL-/éZth-msz




2 o
o P8 T W T R TAEy

-, - -~ - - - "
e 0 e i > k) £

P =

- e 172
E.' £3 - et 7 T B e — - i
~ \»-
1 Q So then the real concern is with differential

2| settlement rather than simply total settlement?

3 A Yes, I believe that's a correct statement. I

4| believe Bechtel agrees with those items. At least their

§ | other applications have indicated a highly raticnal approach

6| to this.

7 Q In the situation of a proload‘of an already .con-

8| structed building such as the diesel generator building,

9| if analysis after the prelocad appl.icaticn wers to demonstrate
10| that ditt:rcntial settlements had not induced stresses

11| beyond acceptable limits, would that, in your cpinicn, be an
12| acceptable application? |

13 MR. PATON: Could I iﬂéui:o,“had not exceeded

4| acceptable limits up to this time?

'8 MR. ZAMARIN: What I'm referring to is differential
18 | gsettlment that may have been induced during the surcharge.

17 MR. PATON: Were at this point within acceptable

8| 1imits? Is that what vou're asking?

19 MR. ZAMARIN: That's right, and not overstressing
20| the structure. I understand he stated the concern with the
a1

preload program is that it may induce differential settlement

which introduces stresses intc the structure, and I'm assuming
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then there has been an analysis subsequent to the application

of the prelcad and that analysis has demonstrated that there

has not been an overstressing of the structure as a result of

differential settlement.

MR. PATON: Are you saying you'think we have made
that conclusion? I don't mean to be interferring. I'll let
the witness take care of it.

MR. ZAMARIN: All I asked him was whether that
would be an acceptable application of the preload.

L

TEE WITNESS: Would you repeat the gquestion,

please?

MR. ZAMARIN: You want to hear the question, I
take it, without all the intervening cxglanation of the
guestion, or do you want to hear all of that?

THE WITNESS: Whichever you desire, either a new
question or the old questiocn.

MR. ZAMARIN: Would you just read back the gquestion
and then you can eliminate Mr. Paton's and my exchange.

(Whereupen, the Repcrter read from the record

as requested.)
THE WITNESS: In a hypothetical case it would, yes.

BY MR. ZAMARIN:
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eh32 1 Q Sow about in a real case, based upon those assumed
-~ 2| facts?
| 3 A In the real case one would have tc consider the
4 | evidence available and form his conclusions based on all evi-
s | dence and not on analyses alcne.
8 Q What kind of evidence are you referring to, for
7 | example, with respect to structures like the diesel generator
8 | building? -
| ° A In a structurc like the diesel generatcr building
10| you would“havo available to you observations such as cracking,

1"

13
14
18
18
17

18

c2 19

such as void spaces beneath :eundationy, such as tilt of
p.d;stals, such as -- a very ccﬁbloto analyses of the strains
induced in the walls of that buildi=zg. “Sc these factors
would need to be considered as well as the computer cutput
from any analysis method that would be used.

And one would expect to base his conclusicns upon
the compatibility between what is observed in the real case
and what the analyses would show.

Q Assuming that the analysis.took into account
cracking, veid spaces bcncath‘tho foundations, tilt pedestals

and a complete analysis of the strains in the building and

concluded that the building had not been overstressed, in

———— W - e
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eb33 1 | your cpinion then would that be an acceptable applicaticn of
- 2| prelocad?
\
weddS 3 A Providing the analysis agreed with the observations

4 proéiding that the observations do in fact meet the pre-

§| scribed limitations for that particular strvcture, one would
6 | conclude that the prelocad program was satisfactory.

7 Q What do you mean when you say 'ﬁ:ovidinq the

8| analysis agreed with the observations"?

3 = If the analysis showed cracking in the building
10 | where c:néking was cbserved, and if the analysis showed

11 | settlements and voids in certain parts of the history of that

Cﬁ 12| building such as to reproduce in the ccmputer the stress tiat
13 | that building saw during its lifetime, :ad the ocutput frem the
14 | computer agreed with the zones of cracking in the building,
1§ | then one would say Yes, you have properly analyzed, Yes, you
18 | have properly found the stress and strain conditions in that
17 | building, and Yes, you then have quantitative data to compare
'8 | £o your structural acceptance criteria.
9 And with that you could then say the preloading
2 | program had accomplished the purpose for which it was used.

-

il n Q Would the cracks and the locations and other cb-

2 | gervations with regard to the cracks be inputs into this

PeeFdowal Repariors, Sa
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stress analysis?
A What I'm trying to describe is that the results

of the computer program, the results of the analysis made would
indicate that a crack should form in the building at a certain
point at a certain time in the history of that building.

And if the computer predicts the crack and ycu observe the
crack, I am saying gho:c is compatibility there and therefore,
your analysis is correct based on observations of building
behavior and based cn the calculations you have made. *

" And if in fact you take the results of your computer
output and you then have conf;dcncc in them, you can then
compare thcse to whatever acceptance critiria is appreopriate
for that material and for that building. !

So it is not inputting the cracks, it's observing
that the calculaticn agrees with what your eyes behold.
MR. ZAMARIN: Let's break for lunch now.

(Whereupon, at 12:30 p.m., the takirg of the

deposition was recessed to reconvene at 1:30 p.=.

the same day.)
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AFTERNOCN SESSICON
(2:10 p.m.)
Whereupon,
LYMAN WAGNER HELLER

resumed the stand and, having been previocusly duly sworn,

was examined and testified further as follows:

CROSS~-EXAMINATION (Continued)

BY MR. ZAMARIN:

Q What literature have you read upon which you base

yous cxpcgicnco with regard to preloading?

A Articles that appear in Journals of the American
Society cf Civil Engineering.

Q I can't tell whether you're SLaishcd with your
answer or not.

A I have finished.

Q Qkay.

Do you recall the number of articles that you've

seen in these ASCE Journals with regard to prelcad?

A No, siz%, I den't.

Q Do you have copies of any of those articles at

hand == and by "at hand” I don't mean in front of ycu but

somewhere?
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A No. I think most oé them have been discussed
before. I think they're in a ccmpendium called "Design for
the Control of Settlement,” I believe was the name of the
particular specialty conference which has been referred to

previously in the deposition of Mr. Kane.

Q Have you read the transcript of Mr. Kane's deposi-
tion?

A For the most part, yes.

Q Did you notice anything in there with which you
disaqrood;

MR. PATON: Let me instruct the witness that
because the guestion directs itself to many hundreds of pages
of transcript that he can limit his answer ia any way he
thinks appropriate.

T think that's gquite a broad gquestion.

MR. ZAMARIN: I think what Mr. Paton is saying is
if you don't recall it's perfectly all right to tell me that.
And obviously that's the case with regard to any question.

If I ask for information that you don't recall, you don't have
to guess or try to make it up for me.

THT WITNESS: I would prefer to answer to a specifig

page or question if that's possible. I think on an over-all

SN S p— W —— ~v | T —————
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basis I did not have too much difficulty with Mz, Kane's
responses.
BY MR. ZAMARIN:

Q Is there anything that comes to mind, though, as
you sit here now, that you recall disagreement with what
Mr. Rane said?

A Nothing that hasn't been pointed out previously
in depoaitions; with respect to bearing capacity primarily.

Q Okay.

" As you sit here now, can you :oc;ll anything else
bos%§c bearing capacity that you might take issue wicth as

you recall Mr. Kane testified to in his deposition?

A That's the only thing that comes €2 aind at this
point.
Q Can you tell me in what way you disagree with

Mr. Rane's testimony as to bearing capacity, as you recall
him having testified to it?

A No, not anything in addition to what's already
been recorded in my deposition, the matter cof appropriate
shear strengths, the consistency of the soils under the
diesel generator building.

Q Do you agree that the drained angle of friction
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depends on the plasticity and not density?

o I really don't know. You'll find of course that's
in conflict with my pravious testimony.

Q what's in conflict with your previous testimony?

A My last answer.,

Q Okay.

Why is 1t in conflict with your testimony? I think
what you have said, in fairmess, on page 94 and 93 cf the
transcript you said:

| "I would agree for static tests, thcse
;two seem to be the correct correlaticns.”

“Those two" meaning the drained angle of fristion
of the scil was a function of plasticigx and not of density.

Is it now your opinion that that answer was in
error?

A Not in error, just I think that probably an

answer "I don't know" is a better answer than the cne I gave

previcusly.
Q Why don't you know now?
A I think that the surety and the variability of

the soils beneath the diesel generator building as a specifi

topic is different than the generalities that is implied
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by :e;ating plasticity and drained angle cf friction re-
gardless of density, origin of scils, and so forth.

So I would have to say for those scils that occupy
the highest shear stress areas beneath the diesel generator
building, I do not know if the drained angle of friction dces
in fact correlate as has been reported with the plasticity.

Q Are you saying that the angle of friction depends
on shear stresses that are applied?

Y No, sir.

Q 7 what factors, in addition to plasticity then,
could the drained angle depend eon?

A The drauined angle woulé depend upon-- Well,
generally it depends partly on donsityﬂ‘ It depends on the
constituents, the properties of the soil itself.

i guess part of the reascn I don't know now re-
flects back to an answer that I gave you with respect to two
different plants, GETR and Midland, that computed roughly
the same bearing capacity, grossly different drained angles
of friction. And my confidence, if I ever had a lot of
confidence, in the relationship between plasticity and the
drain angle of frictiocn is somewhat shaken by those particu-

lar analyses which are claimed to be legitimate.
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Q So in cther werds then your cpinion ;Zih regard
to the correlation between drained angle of friction and
plasticity has changed since the taking of the first portion
of your depcsition on October 9th, 19807

A It had some influence, Yyes.

Q You say it had scme £luence. I take it you're
saying that it has changed.

A Yes.

Q You said that the drained angle of friction would
alse dcpoﬁd in part on density, depending on the constituents
and the properties of scils.

Can you tell me what those constisuents and propes~
ties of soiis are tiat would cause or h:vc drained angle of
riction depend, at least in part, on density?

A I think we nave to remember that the soils, as I
understand them, beneath the Aiesel generator building are
quite variable. GSome of the oéinians have been expressed
pefore by consultan*s and by sheer rationale in terms of the
way the £ill was placed that the fill is non-homogenecus,
may have had, after mompaction, scme voids, contains silts,
clays, sands and other materials, and that it's difficult

to agsign a drained angle of friction to materials cemposed
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ebdl 1| of these kinds of constituents.
- 2 I'm aware, and I think others are awara that when
X 3| soils are not compacted in a way that is anticipated in the
4| design, that shear strength values based on drained and un-
8| drained tests can be in error. I believe it is fairly well
8| xnown among the profession that there's a good possibility
7| shat Goléen Dam failed because of incomplete consideration
8| of shear strength characteristics of less than optimum com=
| pacted £ill.
10 ) And my answer, changing from my previous uzstimeny |
‘11| eo this testimony, is influencedby what I thought the questicn
QQ. 12 | was originally, which means :hat.iz you had a nice sample
13 £ gsoil and if you went tihrough a labcz?to:y study relating
14| plasticity to drained angle of friction that you would get
15| a correlation that did relate with plasticity.
18 Sut since I don't know the conditions under the
17 | Midland diesel generater building specifically, I'm not sure
'8 | anyone knows, then it's difficult for me to now answer you
9| with any surety that fo: Midlané and the diesel generator
o buildiné specifically, whether that re.ationship is an
~ 2 | appropriate relationship.
a Q I'm not sure that I understand your answer to my
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guestion, however.

My question was: What properties of the soil bring
about drained angle of friction depending on density?

Now is it your testimony that the properties that
you've listed, that is, soil being variable--

A The soil is variable. You may have-- Let's .
imagine, if you would for a minute, that you have a sample
of soil in the testing device in the laboratory composed of
alternate lenses of silts, sands and clays. If you determined
the plasﬁicity of that sample it would likely be based on
the silt and clay fracticn of that sample. And if ycu tested
that sample and tried to place it on ;hc correlation chaxt
of plasticity versus drained angle st:ggg:h, one could likely
be surprised if he found that correlation to hold for that
variable sample.

So to try to answer your giestion what charac-
teristics affect it, I would say the variability of the scils
and the density of the constituents, not only the clay con-
stituents but also the sand constituents would be reflected
in that drained angle of friction determination.

Q Since the source of all of the clay in the f£ill

at Midland is the same, will you agree that therefore the

Ao odoral Reporiors, Ga
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plasticity of the clay would be substantially the same?

MR. PATON: May I ask, are you asking him to
assume-- You said the source of all the clay in the £ill is
the same.

MR. ZAMARIN: I don't remember what I said. Did
I say it was or did I say did he agree?

MR. PATON: I'm asking yodu, a:c'you asking him €0
assume that, or are you assuming that he knows that, or what?

MR. ZAMARIN: I will ask thxé the guesticon be
read.

(Whereupon, the Reporter read from the record

as ioqucstod.)

TEE WITNESS: B3y sources of eat-rial I guess yecu
mean it's a glacial material?
2Y MR. ZAMARIN:

No, the borrow area. It was all scraped ofZ and--
It's a glacial deposit is my understanding, ==

Okay .

» 0O » 0O

-- except for the sands that doifted over the top.
MR. PATON: Are you asking him to assume that or--
TEE WITNESS: I'm not finished.

MR, PATON: I'm sorry.

gd-thLnJéthﬂ—&dgu
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1 TEE WITNESS: I'm interpreting your guestion to
2| be by "source" vou mean geoclogic source.
3 MR. ZAMARIN: That's right.
4 THE WITNESS: Thank you.
5 I think it is fairly well understcod that materials
6 | of geclogic origin are not necessarily . the same in plasticity
7 | or anything else. I believe you have materials classified’
8| as-CH, ME, CL's; a fairly wide variety of materials. I could
9| be mistaken. I haven't reviewed it in cquite scme time.
10 g It was my impression that there was a wide variety
11 | of materials present and that they're plotted on the Cisa
12 | Grande diagram and some are above, scme are below, and a very
13 | wide scatter of plasticity values of thgso materials.
4 So I guess I would say I'm not able to coaclude
15 | that all of these soils have the same degree of plasticity.
8 BY MR. ZAMARIN:
7 Q Have you reviewed the plasticity chart that was
'8 | supplied in response to Question 407
19 A T don't recall reviewing it. I think there was
20 | gome-~ I believe there was information of this type back in
21 | the construction permit application.
a Q Are you aware that the data with regard to
Pe-Fdovel Roporiors, Gia
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plasticity shows the plasticities of the clays all within a

narrow range?

A No, I'm not aware of that.

Q Okay.

A What do you call "narrow range"?

Q P.I. is 20 to 30.

A I'm definitely not aware that all samples cobtairied

and tested fall within that band.

Q Were you aware that with some minor exceptions,
scme isol:tcd cases, that these data with regard to plasticity
show the plasticity of the clays all within ; narrow range?
And by "narrow range" I mean a P.I. of 20 to 30.

A I have not seen a statistica{ analysis cf the P.I.
distribution in the borrow areas or in the £ill.

Q Have you been responding to these questions with
the understanding in mind that we're talking about £ill on
which these tests have been done, that is in the diesel
generator building area, the tank farm area, the diesel fuel
tank area, rather than just the entire site including areas
which haven't had the plant £ill placed in them?

A I don't understand the question. Can you rephrase

it or reword it, please?
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Q Okay.

I asked you a gquestion earlier about whether in
your opinion the fact that clay had come from the same source,
from the same borrow area, would indicate the likelihood of
similar plasticity and I was referring to clay that had been
taken from a borrow source and used in plant £ill, for example
in the power block area.

Is that what you were thinking of also when you
responded to those gquestions?

A ) No, sir. I was confining my response just to those
arsas beneath the footings of the diesel generator building
that now have and will have the highest shear stresses im-
posed on them. -

Q Okay. That's fine. That's as good a narrowing of
the area. I just wanted to make sure ycu weren't considering
all of the area of the plant site.

A No, sir.

Q If you look at just the clay in the £ill beneath
the diesel generator building and assume that the data with
regard to plasticity for that clay demonstrates, with a few
isolated exceptions, a narrow range of plasticity, say P. I.

20 to 30, would you be of the copinion that the drained angle
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of friction would depend cn the plasticity and not density of
that clay?

B T would say for idealized conditions that would
be the case, ves, sir. And I use that term because when you
determine the plastic index vou do a number of things to that
clay in the laboratory, and for those conditioﬁs after mani-
pulations that are done on the clay in the laboratory, Yyes,
I will agree that you do get a relationship with respect to
plasticity that dces give you the trends trat ycu have sug-
gested. i

Q You're referring toc an idealized situation, but
any time you go outside of the laboratory and try and apply
the laboratory results or any kind of a standard from tle
laboratory to the real world you're getting ocutside of that
idealized situation, aren't you?

A For some kinds of tests you do; for cther kinds of
tests you attempt to minimize that, yes.

Q Well, of course you'll attempt to minimize it but
as soon as you get outside to the real world you are no longer

under ideal situations that you can have under laboratory

control. Would you agree with that?

A In part.

P dural Repariors, G
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Q In what part wouldn:t you agree?
A When you attempt to reproduce field conditions in

the laboratory, there are a number of precautions that can
be taken, a number of corrections that can be taken to
minimize the effect of laboratory operations on the result
that you cbtain.

For the case of relating shear strength == I
should change that -- drained angle of friction, which is a
measure of shear strength through the plasticity pafameter,
vou have decided to perform a cartain set of laboratory
manipulations to that soil sample that can sericusly alter
the field situation. :

I'm agreeing with you that g?o correlation il
there. I'm qualifying it with respect to its complete appli-
cability to the situation vi're trying to evaluate, bearing
capacity.

Q I take it you're qualifying it to the extent that
the laboratory test results may not be reliably representative
of field conditions as it relates to the factor of plasticity.

A Rather than "reliably” we could say that the scil
constituents have been massaged, physically massaged by the

labeoratory procedures that are used to establish plasticity.
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\'“ 2| account for this type of disturbance that occurs in this
N lab‘orato:y testing you refer to?

3.170 4 o I'm not aware of the corrections, no, sir.
5 ) MR, PATON: Off the record.
s (Discussion off the record.)

3.190 7 MR. ZAMARIN: Back on the record.

s BY MR. ZAMARIN:
9 Q Do you know whether the plasticity index is a
10 qcncrallyl.vaccoptod measure in geotechnical engineering?
" A I believe it is, yes.

C n Q Is the correlation between the plasticity index
3| and the drained angle of fric:ion a generally accepted
4| correlaticn within the gectechnical engineering field?
. A I don't know. It could be.
18 Q Okay.
w | Do you agree that friction angle for sand is re-
8| jated to the blow count or relative density of the sand?
- A It can be related to either.
= Q You say that it can be related. And your testi-

(" " mony is that it is related to either blow count or the rela-
s tive density?




e =§3;u- '~.n<"f?“ i is. Taeien

"’*QF"."““?‘?-’,‘ t /..‘...-L.-_,')' fi

N . > 191
. -
eb50 1 A It can be related tc either blow count or relative
2| density.
3 Q By that do you also imply that it cannot ba re-
- ted to either blow count or relative density?
H A It depends on whether you accept the correiation
6| between the two parameters that you've mentioned, blow count
7| and relative density. |
4 Q I'm sorry, you're going to have to explain that cne
9| a little more. I don't understand what you're sayiag.
0 A | I believe vou mentioned three pn:nngto:s: fziction

"
C P
12
14
18
18
Lh)
8

"

T ——————— - ——

angle, blow count,=-
Q Yes.
R -= and relative density. .
Q Okay. Let me break them down for you.
Do you agree the friction angle for sand is re~-

lated to blow count?

A In part.
Q In what part?
A Well, blow count depends on many parameters. One

of them can be the friction angle.
Q Could it depend on things that totally exclude

friction angle?
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189
A Yes-=- I'm sorry, you were talking about sands cnly
Q Yes, just sand.
A Then the answer would be no.
Q Now with regard to just sands you say that friction
angle is related only in part to blow count?
A Yes.
Q And what else is it related to?
A It's related to usually the depth of the investi-

gation which is a measure cf the confining pressure on the
sampler. ‘It can be related to the sampler itself, what kind
»f sampler you're using. It can be related to the cperater
who is performing t. e investigation. It can be related to
the types of equipment, the length of gge drill stem that's
being used, the type of hammer that's being used.

There are many parameters that affect the blow
count in a penetration type investigation, and £friction angle
is ¢zly one of those.

Q With regard to the properties, the physical
properties and the engineering properties of the sand, will
you agree that friction angle is related to blow count
determinations with regard to that sand?

A Could you repeat that, please?

55-49&4~J524hd-w51s
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MR. ZAMARIN: Will you read it back?
(Wwhereupon, the Reporter read from the record
as reguested.)
THE WITNESS: It's related, yes, sir.
BY MR. ZAMARIN:
Q Do you agree that fricticn angle for sand is
related to relative density of the sand?
A Yes.
Q@  If you know the relative density of the sand coculd
you then aetermino th§ fricticn angle of the sand?
A I£ I had a suite of laboratory tests I could re-

late the relative density of that sand to the friction angle,

yes, sir.
Q You said if you had a what?
A A suite of tests on that particular deposit of

sands, yes, I could.

Q What do you mean by a "suite" of tests?

A A series of tests conducted at different relative
densities so as to establish a relationship between fricticn
angle and relative density for that particular sand gradaticn,
grade size, Dgg's, Dyg's, angularity of grain and so forth.

Once you have that correlaticn then you can go in with a
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relative density value and pick off a friction angle for that

sand.
But you need the test values to establish the
correlation.
Q Are you aware of any commonly accepted relaticn-

ships between relative density of sand and friction angle of
sand, in other words such that you don't have to, in each
instance, go through and develcp your own standards for com-
parisoen?

b : I believe there are published results of averaged
laboratory tests cn certain types of sand. I believe Fhat's
tue.

Q Ckay. -

Would you think that competent geotechnical en-
gineers use those in estimating friction angle from known
relative densities of sand?

A I assume they're used, ves.

Q Before when I asked you about things that had an
effect on or were related to blow count determinations you
indicated such things as confining pressure cn the sampler,

the kind of sampler, the operator, the drill stem, the hammer

and the types of egqui=ment.
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Are vou talking about limitations cn obtaining
accurate testing results?

A No, I'm talking about correlaticns -- factors that
affect correlations between blow count and friction angle.

Q Qkay.

But it seems to me that the things that you have
listed were all things that, rather than being properties
of the soil, are actually functions of the testing process.
Is that right?

A . I believe it's necessary to consider those because
blow ccunt has no meaning in the laboratorv sense. It's a
£ield investigatiocn tool.

Q Ch, I see. 2

So what you're saying is that all of these things

are taken into account or have an impact upon the force that

the hammer exerts or the blow the the hammer exerts and
therefore it's part of the measure of how far the sampler is
driven?

A Yes.

Q I see.

Are there common.y accepted relationships to your

knowledge in the engineering field betwean blow count and

l
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Big-




()

10

"

12

13

14

15

16

17

18

19

2

relative density of sand?

A There have been relationships investigated and
published relating blow count to relative density. There is
also ccntroversy amcng the researchers aand professionals with
respect to the universal applicability cf this correlation.

Q Is the relaticnship between blow count and rela-
tive density a generally accepted and commonly used standard
within the geotechnical engineering field? |

A I think the profession is probably split about
50-50 on Ehat guestion. I think ;n certain cases it's use-
ful and may be :elativelé accurate and in other cases, certain
precauticns should be taken in interpreting results (-} su;h
tests. B

Q In what types of cases would, in your opinien,
the blow count-relative density relationship be accurate?

A It should be fairly accurate where the conditions
are similar to those laboratory conditions for which the
correlations have been established, and by that I mean the
field conditions should be reascnably consistent with the
conditions that were established in the laboratory tests.

Q Give me an example of the conditions to which you

refer.
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of investigations that have been sonducted to relate rela-
tive density to blow count, those that were done by the
Bureau of Reclamation many years ago and those that were
performed by the Army Corps of Engineers in the past half a
dozen years.

In both cases attempts were made to carefully
measure applied pressures and to control the energy that went
into the sampling spoen. .

. Where field samples are taken and where tle grain
size distributions and saturation conditions are similar,
they probably can be used with some degree of confidence.
Otherwise some precauticns should be ta%en to assure that
judgments are made on the proper side of those averages ob-
tained under other ccnditicnms.

Q What precautions are you referring to?
A T think we have to be assured, for example, that
all of the energy of the hammer is received by the sampling

spoen is one precaution.

Another precauticn might be the angularity of the

grains, gravel particles that might be present in the materials

that would affect the blew count in a non-ccnservative manner.

|
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Probably angularity of the grains is also an aspect

that has. not been investigated but becomes a problem when
you're investigating tailings dams, for example.

Q You believe angularity would be a problem in in-
vestigating blow counts of sands in the £ill at Midland?

A I'm not familiar with the sands that were used.
I believe they were all imported, if I'm not mistaken. I
believe the sands were all imported for £ill at the Midland
site and I'm not familiar with those sands. I den't have an
opinien o; that.

Q Nct knowing then what the sands are with regard
to th§ £ill1 at Midland, do you have an opinion as to the
relationship or correlaticn between blcx count and relative
density of the sands with regard to Midland?

A Could I have the question read, please?

MR. ZAMARIN: Would you read it back, plioase?
(Whereupon, the Reporter read from the reccrd

as reguested.)

TEE WITNESS: I have an opinion but it would be
subject to substantiation by a more detailed review.

8Y MR. ZAMARIN:

Q What is your cpinion?
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A Well, I think the sands up there are fairly well

rounded.- I think they reasonably £it into the kind of
correlations that have been made previously, and I personally
would not have a problem with using the normal relationships
between blow count and relative density at the Midland site.

Q Do you agree that the friction angle for clays
£rom the same borrow source ané having a plasticity index
between 20 and 30, and there are only a few exceptions in
that range, should be about the same for all of these clays?

A & I don't have any reason to disagree with that
statement. No, sir.

Q I don't eithez. .

In your previous testimony you had staﬁad that in
some past cases a prelocad was unsuccessful. Can you tell me
in what past cases, and in wbat'way the prelocad was unsuccess-
ful?

A I was ;cfc:ring to an article in the ASCE ucurnal
that we had discussed earlier, and I believe the title of it
is "Design to Minimize or Prevent Settlements."” And there
is a paper in there -- I believe it was written by George

Sowers -- that described a case for, as I recall, an air

£field runway in which preloads were applied, monitored not

LZi.é72L~J¢QZ¢-a-»éZ.
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unlike the situation at Midland, and the result was not as
expected.

Q You say the result was not as expected. However,

I believe you alsc testified previously that you kaow of
no case where settlement after a prelcad exceeded the pre-
dictions, didn't you?

A I believe Professor Sowers' paper does indicate
that settlements after the prelocad was removed were larger
than had been anticipated at the time of the prelcad removal.

Q E Cculd vou supply us with some kind of a cite to

this ccmpendium cf literature?

A Be's got it right there.
Q That was gquick. .
A I think he's read the entire Journal.

(Document handed toc Mr. Zamarin.)
What was the correct title, just for the record?
Q This is Journal of the Soil Mechanics and Founda-

tions Divisicn, "Conference on Design of Foundations for

Contreol of Settlement, Proceedings of the American Scciety
of Civil Engineers, Conference in Evanston, Illincis, June
16 - 19, 1964." And the citation to this is Volume 90,

Number SMS5, September 1964, Part l.

RS e WISNIRTT CTURP TSN L T W R T DU I S ——y— —
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A Thank you.
Q Was the air field preload that Sowers reported

applied for the purposes of compacting or consolidating £411
material?

A I'm not sure whether it was £ill or whether this’
was a natural scil deposit that he was compacting. I suspect
it was a little of each.

Q A little earlier we talked about differential
settlement and preload programs, and you had indicated that
a major r;Ason for lack of widespread use of prelcad is the
potential for differential settlement.

Does this differential settlemen% to which you
refer occur during cr after the prcloaduprogram?

A Most of it should occur during the prelocad progranm.
There may be a small part, hopefully a negligible part, that
would occur after the preload is removed.

Q And then the prelcad program, by accelerating
settlement, would al3ic accelerate any differential settlement
that you would expect, wouldn't it?

A I+ would occur more rapidly. Yes, sir.

Q And once scils undernearth the structure entered

into seccndary consolidation, could the maximum future
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differential settlement then be accurately predicted?

A It's possible that it could be accurately pre-
dicted.

Q what is the technigue or the prcocadure that one
emplovs in generating an E versus log P diagram or plot?

A The procedure?

Q Yes. In other words how do you go about constzuct-

ing a plot of E, which I take it is void ratic,--
RN Yes.
Q@  -- versus log pressure plot.

I mean vou've got scmething in the lab == right =--
and you get scme kind of data and then do you do something
with that data'first, or do you put itqfight on a graph
paper and can you just really describe for me the process that
you would go through in generating an E.versus log P plot?

A Well, first you need a specimen of soil to work
with to test, and it is not uncommon to cut that sample from
a Shelby tube in the laboratory using a cutoff saw, extrude

the resulting sample of scil into a odcmeter which is a one-

dimensional consolidation device, place a stcne and a cap on

. top of the sample with a stone in the bottom to provide a

édrainage path for the water to be squeezed out cf the sample.

i
i
|
[
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The void ratio, initial void ratio would be deter-
2| mined from generating an adjacent specimen of soil that is

3| considered to be essentially the same as the soil in the

4| sample, perform the drying and so forth, the weighing that

8| is necessary to establish the voids that are present in that

8| scil so as to get an E, value -=- I'm sorry, not an E, value

0
7| but an initial void ratio value.

E At that point, load is applied to the sample and

9| the movement of the top cap downward indicating cocmpressicn

10| in the saﬁple is recorded.

" A given lcad is held on that sample until the dial
12| indicator indicates essentially no aéditional settlement.

13| When that's the case the locad is incrcggid £c a new value and
14 | the chservations are repeated to cbtain another set of data.
1S | And this continues progressively until yocu've reached a

6 | reascnable expectatiocn for that sample of soil under the work-
17 | ing-conditicns that it will see in the field.

18 At that peint there is no need for additional

'9 | application of additional pressure.

The data thus obtained is then plotted relating

the dial indicator reading in the odometer to the void ratio

that would necessarily be present in that sample versus the
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logarithm, I believe base 10, of the applied pressure. And
you have then an E log P curve for increasing loads on that
sample.

Q when you're reading the dial indicater arekycu
reading the displacement of the sample, the change in volume
of the sample?

A Yes, you are.

Q And are vou saying then that you plot the change
in volume of the sample versus the logarithm of pressure?

A - No, the change in volume is interpreted as a
change in void ratic. There's a relationship between the
dial indicator movement which indicates change in volume,
total volume, to the change in void rat&o SO one calculates
the change in void ratio from the movement of the dial
indicator that indicates the depression of the sample that
you're testing.

Q Could that relationship or that cdnvh:sion to void
ratio be cbtained by plotting change in volume versus log
of time and then the data point for void ratio be taken off
that plot?

A I'm sorry. "Lot of time" came from somewhere--

Could ycu repeat the guestion, please? I didn't understand

55-<924~Jd§%hd-s42n
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: 2 MR. ZAMARIN: Would you read it back?
(. 3 (Whereupon, the Reporter read from the record
. as requested.)
~ 5 THSE WITNESS: Yes, a series of tests of that type

6 | could be used to fetermine the veoid ratio at different pressure
7| values.

8 BY MR. ZAMARIN:

3 Q You indicated that you apply a load until there

10| is no additional movement of the tep cap. Is that correct?

1 A I think there is scme rate of mocvement allowed in

8 12! the ATSM specifications but I don't recall what that rate pt
13 | movement is. It's a very miniscule mOnycn:. ‘

14 Q Is there scme kind c. a plct that cne generally

15 | then does in order to determine when there is no longer any

16 | movement, or whea the rate of movement has beccome slow enough

17 | to stop the test?

8 - I don't recall what the testing specification calls

19| for. I think it's with respect to the dial movement but I'm

20 | not sure.

a2 Do you have any reason to disagree with that plot

ad by ' o ¥ - : ‘



N ——— e e - —

- - - o < - -
. - - - . - . - . | - - . p Rk Te— cqmsgn P . > P S
g 7 iy o ol S - . -~ o 3 % - g s .

eb63 1 being displacement versus log cf time?
2 A Displacement of the t:up cap?
3 Q Yes.
* <A Versus log of time?
§ Q Yes.
8 A No, I think the specifications for the test giva

7| a dial reading, change in dial reading versus time for

8| stopping the test. I believe that's right but I'm not sure.

9 Q Are you familiar with the document called "NAVFACS
0| pM-7"2

n A Yes, sir, I have a copy of that.

12 Q Could you provide us with a copy of that through

13| Mr. Jenes or Mr. Paton? I would have asked Mr. Kane for thas
4| gince he had referred to it in his depcsition but they didn't
8| want me to ask him.

16 A It's a commonly available document. Would it be

17 | out of order-- lLet me ask Counsel.

1 THE WITNESS: Would it be out of order to tell them

'8 | where to get a copy?

o MR. JONES: Yes. Go ahead and tell them where it
is.

s MR. ZAMARIN: It may be mcre commonly available




—_—

' e ‘ ‘Fk‘
p . ) -~ - ~ 207
] N
eb66 1| to you guys than to us.
(« 2 BY MR. ZAMARIN:
2 Q Where would we be able to obtain one?
4 A You can obtain cne from the Department of the
§| Navy. I believe it is now called Naval Facilities Command.
6 | Their telephone number is in the directory. I'm not at all
7| sure it's not available in boock stores in the technical text-
8 | bock section, perhaps at IIT or the University of Michigan.
= MR. JONES: We will provide a copy of NAVPACS DM~-7
10 | tomorrow Qc:nzng for Mr. Zamarin %o look at. It's evidently

"

13
14
18

16

18

18

£ 2

a rather thick document sc, rather than ccpving it, we will
provide 1t tomorTow.
MR. ZAMARIN: Thank you.
BY MR. ZAMARIN:

Q At your previous depcsition session you made
reference to the possible existence of fat clays beneath the
diesel generator building. Do you recall that?

A Yes, sir.

Q And in your opinicn do fat clays exist beneath
the diesel generatcr building?

A I don't know. I assumed that tﬁcre were some clays

classified as CE that were discovered in the area. I don't

PeFdwal Reporiorn, S
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know that there were any beneath the dlesel generator build-
ing. There were scme pocket penetrometer tests that would
indicate materials as soft as one might expect a fat clay to
be.

Q Are you familiar with the reported plasticities cZ
the clays beneath the diesel generator build.ing?

A Evidently not.

Q Okay.

Are you aware of piezometer data which would

suggest tﬁe presence of fat clays beneath the diesel generatcr

uilding?

A I den't know that piezometers would indicate the
oresence cf fat clays beneath the diesq} generator building.

Q Are you aware of the liquid limits of the clays
underneath the diesel generator building?

A I have not reviewed that data, no.

Q Are you aware of the theoretical shape of the
settlement versus log time curve for a fat clay lens?

A Could you repeat the guesticn, please?

Q Yes.

Are you aware cf the theoretical shape of the

settlement versus log time curve for a fas clay lens?
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2 depcsi£ion. I believe that I attempted to sketch what I I
A thought was the shape of a settlement log time curve that weuld
4 | Tesult. I'm.not sure what you mean now by "lens." Layer?
5 Fat clay layer? Was that the gQuestion?

8 Q Yes. I said "lens” but by that I mean a layer.

7| Is a lens the same as a layer in your parlance?

B A It's close enough.
9 c Okay. It'scdlcse enough in mine then, to0.
10 ~ Would you agree that the theoretical settlement ,

13 | log time curve for a lens or a layer of clay or a deposit cf |

(f : 12 | clay has a peint of inflection at about 75 percent zonsolida-
4 A I'm not sure if it's 75 percent ccnsclidaticn or

1s | 50 percent, or what the number is. There is a change in

1¢ | Slope in th2 time settlement curve. I'm aware of that, yes.
17 Q Qkay.

18 Assume for a moment then that the thaoretical

19 | settlement log time curve for a lens cr slab of clay has a

. 20 | Peint of inflection at about 75 percent consolidaticn. or
. 71 | time shorter than that corresponding to that 75 percent
. 22 | conscolidaticn, would in your opinicn the curve bend downward,
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ebé? i and for times greater than those corresponding to 75 percent
2| consolidation, would the curve bend upward?
3 Let me withdraw that question for a moment. There

4 | may be an easier way and a fairer way to do this with you,

§ | rather than to ask you=--

B A I'm trying to plot what you suggested.

7 Q Yes. And maybe if I just....

8 (Discussion ¢££ the record.)

3 MR. ZAMARIN: Will yocu read the last questicon back,

0| please?

" (Whereupon, the Repcrter read from the reccrd

12 as requested.)

13 THE WITNESS: No. "

" BY MR. ZAMARIN:
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