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PROFESSIONAL QUALIFICATIONS AND EXPERIEN.CE ‘,""' A
NAME : Joseph D. Kane
ADDRESS: 7421 Miller Fall Road
Derwood, MD 20855
EDUCATION: B.S. Civil Engineering 1861
Yillanova University
M.S. Civil Engineering 1973

Post-degree studies, Soils and Foundation Engineering

University of Califcrnia
University of Maryland

PROFESSIONAL REGISTRATION:

1972
1978

Registered Professional Engineer (1966) - Pennsylvania 12032E

PROFESSIONAL SOCIETY:
American Society of Civil Engineers

QYMENT POSITIONS:

February 1580 - Present
May 1977 - February 1980 — — -
October 1975 - May 1977

August 1973 - October-1975

January 1963 - August 1973

January 1962 - January 1963

Principal Geotechnical Engineer
U.S. Nuclear Regulatory Cormission

Geotechnical Engineer . _

U.S. Nuclear Regulatory Comission-
Soils Engineer-- -- -
U.S. Nuclear Regulatory Commission

Supervisory Civil Engineer . __
Chief, Soils Design Section
U.S. Army Corps of Engineers
Philadelphia District

Civil Engineer

Soils Design Secticn

U.S. Amy Corps of Engineers
Philadelphia Jistrict

Design Engineer
McCormick - Taylor Associates
Philadelphia, Pa.
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Professional Qualifications -2~
and Experience
Joseph D. Kane

PROFESSIONAL EXPERIENCE SUMMARY:

1875 to Present In NRC Division of Engineering, Geotechnical Engineering
Section. Mr. Kane has specialized in s '1 mechanics and
foundation engineering. Experiences in this position
have included the following:

a. Evaluation of the foundation adequacy of proposed
sites for nuclear facilities with respect to design
and operational safety. This work has included
evaluation of geotechnical, soils and rock mechanics,
foundation and earthquake engineering related aspects.
The results of this review effort are surmarized in a
safety evaluation repurt for each of the proposed
facilities which have included nuclear power plants,
nuclear fuel reprocessing plants and uranium mill
tailings waste systems.

b. Serving as a technical adviser for soil and foundation
engineering related aspects in the development of
regulatory guiues, acceptance and performance criteria
that are intended to assure construction and
operational safety of nuclear facilities,

¢. Serving as a technical representative for the Office
of Nuclear Reactor Regulation -on..the NRC Advisory
Group concerned with-federal -dam safety.

d. Serving as an instructor for the Office of State
Programs in the training of state personael who
are responsible for constructton and operational
inspections of-uranium mill tailings embankment
retention systems.

1963 to 1975 During this period Mr. Kane was emplioyed with the U.S.
Army Corps of Engineers, Philadelphia District and
attained the position, Chief, Soils Design Section,
Foundations and Materials Branch, in 1973. Professional
experiences with the Corps of Engineers have included
the following:

a. The embankment and foundation design of four large
multi-purpose earth and rockfill dams with appurtenant
structures (spillways, inlet and outlet structures,
control towers, flood protection facilities, gtc.).
Responsibilities ranged from the initial planning of
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and Cxperience ‘ & alinasani, -
Joseph D. Kane

subsurface investigations to select the most feasible
sites through all design stages which were culminated
in the final preparation of zonstruction plans and
specifications. This work included planning and
evaluation of laboratory testing programs, studies .

on slope stability, seepage control and dewatering
systems, settlement, bearing capacity, liquefaction
embankment safety instrumentation and slope protection.

b. Served as a technical consultant to field offices
charged with construction inspections for assuring
completion of structures in compliance with design
analysis and contract specifications. Participated
in the development of needed modifications during
construction whenever significant changed site
conditions were uncovered.

c. Directsd the efforts of engineers in the Soils Design
Section in other fields of civil work projects that
included the embankment and foundation design of
levees, waterfront pile supported structures and
dis:osal basins for the retention of hydraulic dredge
waste.

1962 to 1963 Served as design and project engineer for private consulting
firm. This work included the design of large federally
funded highways,-a race track and various structures
constructed to provide a Pennsylvania State park marinma. _ .

HONORS AND AWARDS: ™ = '~

High Quality Award ~° 1972
Qutstanding Perfurmance Award 1978 :
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TIEE

SUBJECT. NRC Midlaod Project, Request for Additional Borings and Existing
Soil Data - Ravision Wo. 1

U.S. Nuclear Regulatory Commission
Dr. Robert E. Jacksen

Division of Systams Safety

“4ail Stop P=314

Weshingtoa, D.C. 20535

Jear Dr. Jackson:

Iaclosure | o our lecter of 27 March 1950 has bdeen revised and attached
hereto. The two 2aps provided indicating boriag locations remain unchanged.

FOR TZE DISTRICT ZUGINEER

I‘
‘~. “ -~ P a—,
l lacl PR PRI o - |
As stated Chter, Sngizseriag TiTiel.s
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INCLOSURE 1 !

l. I: is requested that the applicaant furnish the boring logs listed below

a w these were taken, the ) of sampling, and samples
t:::::ua. - g.va'td :‘Tﬂ( &wf !-Q?”’C ptz .’.b“-’Q
Pull down holes D=1 thru PD=27* (33 holes) ‘ ML Ly
LoW-l thru LOW=-13 & g.um__w):_ Resporte s. Pant Fal =Vel. & Baa
TW=l thru Té=3 & P2-1 thru PZ=48 (53 holes) ¥ AT o o .
OWw=1 thru OW=3 & QL=l thru OC=6"TT holes) ~ i & rsb& _ . __ _
TEW-1 thru TEW-7 & Q-1 thru G-I (17 holes)
'lnclud“ 3a, 20A, 208, 20C, 154, 158,15C, & 27a.
2. Locations, boring logs and test data from any other drill holes taken in
1979 and 1980 are also thuuud. - ———— & niknh
Ter (el omae pail= . E‘ 1-‘ ‘ "R'.Jo S “
el. 3 3. Ductch cone penetrometer data from holu/P-l thru P=13 gust also de
Tab. Bae 1\ provided. e . GNBVEC® €N VIR Tieay
%’::;t 1 i, Information s requested on all plezomatars that were ilastalled to moniidr
g . ,a sraoblems related o planc £ill. The {aformation should iaclude the aumber and
r ’:‘ 4 socatienm, the time of installation, the type of filter atound the piezomecter,
Quishien = the imsctalled depth, and the type of plezometer. il ...d s M oTer e scnds,
-bse fov ? Pt~ hales
( aomle 3+« All 7lezometar rud.ﬁu for each installation with u:u :..au are o ld dimma
requizad, “w=6\ ‘¢n previad ot remuested

VTR TR

5. The data and information requestad in paragraphs 1 thru 5 above is aeeded WPt 318
to verifv the applicant's zomputaticus asd conclusions and to 2ake any needed
couputations for the devatering analysis, th. seisaic analyvsis and the

settlement analysis.

7. A need axists for additional bdorings, siace randca exploratory beriags
shroughout the plant site have revealed pockats of soft clay subject to

seczlemwnt and or cousolidation and loose sands subject to liquefactionm. A
need alsc exists o check the results of the proposed remedial measures of
surciarge loading at the Diesel Gemarator 3uilding and the dewarariag plaa.

2. I[a che case of the Diesel Gezerator 3uilding, check borings zust e
sade i3 the viciaity of borings which identified low °"N" values ia the zlay
and sand fill. The proposed boriags shall be carried iato the zlacial zill
and all sazples, including chose ia the 3lacial till, tested as ladicacted

salow. COE waele Tt ""') Qnsd - S!ur\hu-’ Comyitr, dmradtloge ¢
LR SRR v o %t*\hnba anu.’s:s
- By » 5 5 '. ;: ;\“l \’ (Lo P I

Teer ThIPUE Al b‘"'} Ca 00, 4
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/The boring locaticns are as indicated on the attached map. All soil for the
full depchs of cthe borings shall be classified according to the Unified Soil
Classification Systam. Any tests necessary to chutfy the scil lhlll be .
accomplished., Unit weight and moisture coantant of \ukunp ez ‘should also de
determined. The samples obtained from any cohesive strata shall be tested.

The tests for cohesive aaterial shall be a consolidation dr nod émdrugod '“J
~triaxial shear tests (R&S) and a consolidation test with aﬁ-«d Wt lea 'j'_ .

equal-to.the load lo olaewIrChe stTatr—dwptirthe—isapre—repreventn

sands shall be tested in direct shear for 4 loose and deanse condition cnd the

relative density of the sand ia situ determined. il 32

, 'Myédilﬁ@'c‘ﬂ'\sm “z;’ S#"’» '1-‘%.# 1oﬁul‘w

5. Where piling or caissons are propcsed to underpin | Service Water

3uilding and Auxiliary Building - feed wa er valve pits which are located on

f£ill, the load bearing capacity of the bearing strata zust be deterzined. Tha

capability to resist lateral shearing stresses that could be iaduced in low

“N" value soil subjected to seismic action must alsc be decermined. The same

tests required for soil samples obtained from the new borings at che Diesel

Generator Building stall also be made on soil samples from new boriags for

these buildings.

¢. The questionable site arez fill nay have a counterpar: ian the cooling
pond embanizent which was construnted contemporanecusly with the site fill,
It i{s requested that exploratory contisuous drive borings be taken at a agumber
of poiats along the north and easr embankneants, omitting the slurry treanch
( cutoff araas which are positively sealed. The approxizata boring locations
ars as indicated cn the attached uap of the cooling pond. Upon completion of
irive Yorizg a secoud undiscrubed bderiag shall be zade ad‘lacent ot the
disturded boriag to sample cohesive soils. The tests on the soil samples
obtained from “%e dorings in t embanizents shall include the following
tests, consolidated - d:uaado xJal shear tests, (cohesive samples)
Attarberz limicts and all soils chui.‘iod Accordins to the Unified Soil
Classification System. The drive borings sh:ll Lu continously sampled using a
standard split spoon sazpler. The hole shall be held open usiag a hollow
auger or casing. Particular atteatiof shall be ul.d o ground water CL ”,.b\
conditions during aud after completion of drilling. Io the case of Zole S, ‘_,. et
the borisg should be drilled to the depch of the cooliag poud bottom while the, ,.a i,
remainiang borings need penetrate only 5 feet inco underlying residual soils T
inless soft ground indicates a_ceed lor further hole pcu:rn.ion. e
g Sy ‘o‘f 3"1&" \ )W .:-‘-v:“‘ é
. 3. Summary of Requescted Drilliag Svatn Jiadionn \4"\“ you! i\“‘f“ e

i

4 3. Jiesel Cemerator 3uildiag = 4-6 holes around the perizeter of the J
O’“" {®% duilding. all straca ¢ ,g_g:a.n._._n:o he glacial :11‘3,) o‘ e
(doles Include downnole, crossnoie 3ae- surface geopaysica uul Y “"‘

‘_.. %1::&1::&1 {nsitu compression and shear moduli for floor response S“:“ ), "“‘, t-

3 "‘ l‘) desija check nentioned on pg. 18 ¢ VII=4 of Incerim SER. )3, 21,40 \,’\lc S
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5. Auxiliary Building = Take /two borings around the proposed support

piling or caisson for FYemediak3routing of loose sands and soft clays adjacent
to pile or calsscn to -:ﬁm—:mg;pa ad’ rguad against lateral
loadiag. Borings need to penetrat ,;3 Acﬁ;g&é:& (see attached amap for
boring locations = Holas 4 & 5.)

¢. Service Water Building ~ 4 doring (Hole 16) shall de made as indicated
on the attached map to and into the glacial till., All samples obtaised shall
be classified according to the Usified Soil Classification System also
consolidation, drained and undrained triaxial compression tests zade oo
cohesive soil samples and direct shaars for a loose and dense condition shall
Se nade on all granular soil samples, as specified in paragraph 73.

T} Wt G T =y, M‘go
d. Plant Area 3orings - feasidble some Borings should be taken uander

‘,_-cpdlxd’ﬁ'f‘ the Radwaste and Turdine Buildings to decermine if uswatered pockets exist or f)" ‘. /',

persist. Suggested boring locations would ba as indicated on the attached — ./z
3ap. Further iovestigatioa could be needed after the results of these borings (/% delet

-(;.‘;b "'V are obtained. YNo borings presently exist in these areas. The boriags should revile L,,,,,

W"\%d be cased or hollow stem auger boriangs with drive samples every 2-1/1 feet

[acgrion 2.

gt through the f£111. .~ ‘ < -~
':w"":f‘ » -~ : =Jued pr fon Token om 41 |80
M a2

'5;:‘ e. The site visit of 27 or 28 February 1980 turned up two differential

setclement points on the retaining wall adjacent to the Service Water Fump
Structure. Two borings, Holes 14 and 1S5 as indicated om the attached zap
shall be taken \m_‘ vestigata this protlem. Tests required are cousolidation
tests, triaxial ;céjnuian tests, Attard rg limits and gradation tests aade
an cchesive soils, and direct shear for loose and e conditions and
gradation tests made on gracular so’ls. “I™imen™ X f-GwiC om i m-a.rj

£, Ia all new borings made, the water table shall be determined.

representafive
Q. Fq\m} CoT \ he presen” et tmg Wmpe fibes Qre openrd 5 Amypeg

Sc\o.:_hA gol 4 'y k?&r Ran B0 q;M mfgs‘? o U9ee
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DEPARTMENT OF THE ARMY
DETROIT DISTRICT. CORPS OF ENGINEERS
8OX 1027
DETROIT, MICHIGAN 48221

27 MAR 280

SUBJECT: NRC Midland Project, Request for Additional Borings and Existing
Soil Data

U.S. Nuclear Regulatory Commissiom
Dr. Robert E. Jackson

Division of Systems Safety

Mail Stop P-3lé

Washingtom, D.C. 20353

Dear Dr. Jackson:

1. The Detroit District Corps of Engineers in providing geotechnical
assistance to the Nuclear Regulatcry Comriission concerning the Midland Nuclear
Plant requires additioral soil borings and related soil test data as cdescribed
ia Inclosure 1.

2. The requested borings and related soil test data should be provided as
soon as possible. Delays in receipt of this informatiom would delay
completion of the interagency agreemeat subtasks.

FOR THE DISTRICT ENGINEER

1 Imel D’mawﬁ_‘

B (hia2, Ingineering Division

-‘,-,\.: )u-, i/ 50"1‘:!»5\‘«"1 ku I'Q.QUbﬂ;ﬂC Alerer 0‘. "OA"‘\ \S%0 -‘vvcn P Me Qi
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INCLOSURE 1 -

l. It is requested that the applicant furnish the boring logs listed below
indicating when and how these were taken, the type of sampling, and samples
taken: 3 ’

Pull down holes PD-l1 thru PU~27* (35 holes)

LOW=] thru LOW=13 & W=l thru W=4 (18 Holes)

TW-1 thru TW=5 & PZ~1 thru PZ-48 (53 holes)

OW-! thru OW=-3 & OL-1 thru OL-6 (9 holes)

TEW=1 thru TEW-7 & Q=1 thru Q=12 (19 holes)
*Iacludes 8A, 20A, 20B, 20C, 15A, 15B,15C, & 27A.

2. Locations, boring logs and test data from any other drill holes taken in
1979 and 1980 are also requested.

3. Dutch cone penetrometer dita from holes P-l1 thru P-13 must also be
provided. .

4, Informatiom is requested on all piezometers that were installed toc monitor
problems related to plant fill. The information should include the aumber and
location, the time of iastallation, the type of filter around the piezometer,
the installed depth, and the type of piezometer.

5. All piezometer readings for each installation with dates acd times are
required.

6. The data and information requested in paragraphs ! thru 5 above is needed
to verify the applicant's computations aand conclusions and to make any needed
computations for the dewatering analysis, the seismic analysis and the
settlement analysis.

7. A need exists for additiomal borings, since random exploratory borings
throughout the plant site have revealed pockets of soft clay subject to
settlement and or consolidation and locse sands subject to liquelaction. A
need also exists to check the results of the proposed remedial measures of
surcharge locading at the Diesel Generator Building and the dewatering plan.

a. In the case of the Diesel Generator Building, check bdorings must be
made in the vicinity of borings which identif{ied low "N" values i{a the clay
and sand fi{ll. The proposed borings shall be carried iato the glacial till
and all samples including those in the glacial till tested as indicated delow.

.....



The boring locations are as indicated on the attached map. All soil for the
full depths of the borings shall be classified according to the Unified Soil
Classification System. Any tests necessary to classify the soil shall be
accomplished. Unit weight and moisture content of all samples should also de
determined. The samples obtained from any cohesive strata shall be tested.
The tests for cohesive material shall be an uncons ation triaxial shear test
and a consolidation test with restraining load equal to the load in place at
the strata depth the sample represents emd. The sands shall be cested in
direct sheur for a loose and dense condition and the relative deasity of the
sand in situ determined.

b. Where piling or caissons are proposed to underpin the Service Water
Building and Auxiliary Building - feed water valve pits which are located on
£411, the load bearing capacity of the bearing strata sust be determined. The
capability to resist lateral shearing stresses that could be induced ia low
"N" valus soil subjected to seismic action must also be determined. The same
tests required for soil samples obtained from the new borings at the Diesel
Generator Building shall also be zade on soil samples from aew borings for
these buildings.

¢. The questionable site area fill may have a counterpart ia the coecling
pond embankment which was coastructed contemporaneously with the site f£111.
It is requested that exploratory continuous drivae borings be taken at a aumoer
of points along the north and east embankments, omitting the slurry trench
cutoff areas which are positively sealed. The approximate boring locations
are as indicated on the attached map of the cooliag pond. The tests on Lhe
goil samples obtained from the borings in the embankments shall include the
following tests, unconsolidated, undrained triaxial shesr tasts, Atterberg
limits and all soils classified according to the Unified Soil Classification
Svstem. The borings shall be sampled every 2-1/2 feet using a standard split
spoon sanpler. The bole shall be held open usiag a hollow stem auger or
casing. Particular attention shall be paid to ground water conditions during
and after completion of drilling. In the case of Hole 5, the boring should be
drilled to the depch of the cooling pond bottom while the remaining borings
need penetrate only 5 feet into underlying residual soils unless soft ground
indicates a need for further hole penstration.

8. Summary of Requested Drilling

a. Diesel Generator Building = 4~6 holes arouad the perimeter of the
building. Samples of all stratas from ground surface into the glacial till
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b. Auxiliary Building -~ Take two borings "around the proposed ;:;port
piling or caisson fur remedial grouting of loose sands and soft clays adjacent
to pile or caisson to stiffen piles and ad joining ground against lateral
loading.. Borings need to pemetrate to glacial till. (see attached map for
boring locations - Holes 4 & 35.)

¢. Service Water Building - A boring (Hole 16) shall be made as indicated
on the attached map to and into the glacial till. All samples obtained shall
be classified according to the Unified Soil Classificatica System also .
unconfined, undrained triaxial compression tests made om cohesive soil samples
and direct shears for a loose and dense conditiom shall be made onm all
granular soil samples.

d. Plant Area Borings - Some borings must be taken under the Radwaste and
Turbine Buildings to determine if unwatered pockets exist or persist.
Suggested boring lccatioas would be as indicated on the attached map. Further
investigation could be needed after the results of these borings are obtained.
No borings presently exist in these areas. The borings should be cased or
hollow stem auger borings with drive samples every 2-1/2 feet through the fill
should be taken and coanverted to dewatering holes or used for piezometers
(Holes !, 2, 3, 6 & 7).

e. The site visit of 27 or 28 February 1980 turned up two differential
settlement points on the retaining wall ad jacent to the Service Water Pump
Structure. Two borings, Holes 14 and 15 as indicated on the attached map
shall be taken to investigate this problem. Tests required are &»
consolidation tests, triaxial compression tests, Atterberg limits and
gradation tests made on cobesive soils, and direct shear for loose and dense
conditions and gradation tests zade on granular solls.

£. In all new borings made, the water table shall be deterained.
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NCEED-T Ceotechnical Enginee.ing Assistance to NRC

Orientacion Meeting at the Bethesda, Maryland

7-8 Yovember 1979

TRAC File P8 ¢obinski _ OATE 1 Fed 80 1
KUBINSKI/vw/6786

l. The purpose of this trip vas orientation in nature. It was made to acquaint

R. Erickson and J. Kubinski with the NRC Organization, staff, project
requirenents, and facilities available at their zain office {n Bethesda, Maryland.

2. The meetings took place on the 7-8 November 1979. I will refer to the neeting
that took place cn the 7th as Meeting I, and the seeting that took place on the
8th as Meeting II. >

3. The following are significant items discussed at the respective meetings:

a. Meeting I: This neeting was primarily orientation in nature. NCE
personnel were introduced to the NRC staff, their organizativnal elements and ia
general their function as a review agency. Dave Lynch of NRC gave a concise
presentation on the general zission, and referencing specifically 3ailly Nvclear
Generating Station near Cary, Iadf{ana. He also covered elements i{n the normal
review process giving an indicaticn as to general requirements. Later, he covered
the more technical aspects and problams in existence at the site.

5. Meeting II: This meeting was also of orientation mature, with the
emphasis placed on the Midland Nuclear Facilities. Tais ceeting was very si={lar
in nature to the one on Bailly, but was conducted with enphasis on the Midland
site.

4. The following people were involved in these seetings:

a. Meeting I:

Bob Jackson (NRC)
Lyman Adler (NRC)
Dave Lynch (NRC)
J. Kubinski (NCE)
R Erickson (NCE)

B. Meeting II:

Lyman Heller (NRC)
Darl Hood (NRC)
Dan Cillen (NRC)
Je Kubinski (NCE)
R. Erickson (NCE)

rorw - MEPLACEE OO FORM M, CXI3TING SUPSLIES OF wwICH WiLL 88
DA trze 2490 BAUKD AND LD UNTIL | FES 6] VELEM JOONEA CXNALSTED, S VUL GRO 1074=tentstee
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5. The {tems discussed are listed below:

a4, Meeting I:

I. This ceeting was of orientation nature and a good introduction to the
entire program was given by Dave Lynch, Project Manager, NRC, Bailly Nuclear
Cenerating Station.

II. The purpose of NRC's mission with respect to review is to {nsure
radiological safety and containment of all possible danger. It {s not NRC's
concern to see that OASHA standards or safety in ;cncrnl;ﬁ: observed.

III. The issue at Ballly {s concerned with piles supporting € primary
containment facilities. It {s a rigid structure and, therefore, no displacement
can be tolerated. Dynamic operations result in displacement and this displacemeat
must be monitored so that the entire structure is adjusted accordingly. n:; is a
vcry.ﬁcfincd load/deflection analysis for the entire facility.

-l

IV. The containment facility cannot fail. It may have to be politically
safe which implies a greater than necessary safety factor to be technically safe.

V. The Safery Evaluation Report (SER) has not yet been writtem for the
Bailly plant.

VI. 1t is necessary to defend any technical judzments before the Advisory
Corzitcee for Reactor Safecy (ACRS). At the Bailly site 1t will be necessary to
defend as built conditions.

VII. The tera "Intervener” {s defined as follows: An intervener sust
live within 50 atles of the proposed facility (the State in which the facilicy
exist can act as an intervener); the {nterveners may hire firms or individuals to
represent them I(n obtaining {nformation concerning the comstruction or operation
of nuclear facilities.

VIII. The normal review process consists of the following {tems:
= Applicant sudaits PSAR (Preliminary Safety Analysis Report)

- NRC uri:cs.Safcty Evaluation Report (SER). This SER {s a concise
picture of NRC staff's review.

= NRC submits SER to Advisory Committee on Reactor Saftey (ACRS). The
ACRS can form subcomittees i{n wiich their members and/or their consultants can
evaluate the specific {ssues.

= ACRS evaluates SER/PSAR and letter oa the safety of the plant is
written,

ee e - - - -

-
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= Public hearings are generated only {f the license {s thought to be able
to be granted. This {s a constructiocn license.

= The Construction Permit, !ssued by NRC, but license {s granted by the
Chairman of the Commission.

= The review of deviations from the PSAR, SER and CP must be reported by
the applicant to the Nuclear Regulatory Commission Office of Inspection and
Enforcement (I&E). The I&E Office sends this information to the review office for
review, and car new license or amended license {s usually issued.

NOTE: The fcllowing s a list of items concerning the Bailly plant.

IX. The construction permit for Bailly Plant consist of non=-displacement
high capacity piles which go to bedrock or glacial till and support &€ concrete
mat foundation. They are cabeddc%;concre:c approximately three feet.,

X. A bdrief driving history for the piles is as follows. In driving the
piles stiffening occurred at 55 feet. Bleow counts from 200 to 300 blows per {iach
were experienced. The till material i{s at abouso}lo feet and bedrock i{s at 120
feet, Above a very stiff clay deposit which {s %% shaped in profile, {ntermittent
sands and clays are the over burdena® zaterial. This stiffening occurs {n a very
dense sand above this larger clay deposit.

XI. 1In May 1974 the construction perzit called for a test pile program
shich indicated significant problems in driviag. Shortly after that, NIPSCo came
in with a short pile proposal. In Septesber 1977 an alternate proposal to jet
long piles ~as sudmitted. A test program was {aitiated and in February 1978, the
SRC {ssued an order to jetting the piles. In jetting the piles, the soil reacted
sinilar to a giant wash boring (1,000 gallons per minutes at 300 PS1). The area
o disturbaace was much too large and the pile was actually 1d%e near the surface.
The nature of the structure which was to be supported by these piles demanded that
the piles have uplift capacity. 3ecause of the disturbance and lack of uplift
capacity, the short pile concept (s once against an {ssue as of March 1978, These
piles would develope end bearing and friction. The applicant was allowed to drive
100 piles as indicators to determine capacities and applicability of using the
short pile concept. A cluster was driven to observe heave withia the pilec. This
brings us to the current state of the {ssue.

XIT. It {s now the task of the NRC review to look at all of the above
subnittals and reconsider the entire issue. They must also determine {f
construction restrictions are required or further foad test are required. The
Jetting procedures have made soft spots which encompress almost five percent of
the area of the foundation. These lo’scd'arcns sust be densified and a technique
developed to insure that they develop all lateral capacifities as well as uplife
capacities.

. —— L w— - - - - oaws . T
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XIII. The Advisory Committee on Reactor Safety (ACRS) has already
{ndicated that nothing was substantially wrong with use of short piles to provide
substantial foundation. That {s, that there i{s no deflection in the piles and
that all the dis:ur&fﬁreas due to the jetting procedurss.are densified.

XIV. It is apparent that now it {; necessary to look at the PSAR and
become fully familiar with 1t as well as considering the groundwater affect on the
foundation.

XV. NCE will have to prepare the entire Safety Evaluation Report (SER)
and not just assist in {ts preparation. A sample Saftey Evaluation Report is
available from NRC and will be transmitted.

NOTE: The last item is of general nature.
a Hasring Buwrr

XVI. The hearing/process can be described as follows. Adainistrative law
judge act as the Chairman. Engineer Scientists and some technical people drawn
from university staff act as part of the coomittee. The commission delegates
authority to the Soard, the Soard i{ntura can dictate policy. The Soard can
question any item and t\o interveners' attorney can question around items brought
up by the Scard. It is, therefore, necessary to ninimize any questions the Zoazd
zay have by clear concise presentations.

XVII. NCE will ceet with Newmark, Rall and Daviscn at Champagne
(University of Illinois) concerniag the piling issuc scoetizme in January or
February.

b. Meeting II:

This zeeting was of a briefer nature than Meeting I. At this meeting Joef
Kane (NRC) and Darl Hood (NRC Project Manager) presented an iatroduction
concerning issues at the Midland Nuclear Facility.

I. As a preliminary to the meeting, the fullowing items were discussed.
A brief discussion on what safe shutdown earthquake (SSE) or an operating base
earthquake (OBE) were head. Appropriate volumes of the Preliminary Safety
Analysis Report (PSAR) vere to be sent to NCE as soon as possible. The applicant,
Conswmers Puner Companmy (CPC,) , must still respond to original
I4E questions on the {nteria report and on 10CFR 50.54(f). There is apparenctly a
report or a paper on the dewataring system.

I1. The I&E O0ffice (Inspection and Enforcement) {s {nvestigative in nature
ad generally goes to the NRR (Nuclear Regulatory Review) for support. The ISE
Office considered the overall performance of the applicant as well as the
technical adequacy of any field changes. The viabilicy of the Quality Assurance
Program {s also investigated by this group.
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[I1. The current state of the review is one in which the construction
perait should be suspended modified or revoked by the Commission. One of these
actions {s necessary to take concerning the quality assurance breakdown at the
Midland site as vell as the {nadequate fill I{n support of Category 1 structures.

TV. Questions of a non-policy nature can go directly o the applicant. No
comnitoent {s considered to be binding between NCE and the applicant. Once these
questions are established and they are addressed to the applicant, they should be
docusented especially when they are relatively significant.

V. Construction inspections or visits to the site are necessary in
performing the anission. NCE must be able to reply (ve saw) in reference to a
specific {ssue if possidle.

VI. More than one visit {s {1 most cases necessary, since sequencial
events will be occurring ia the fixing of unstable conditions .at the sice.

VII. The NRC Office of Inspection and Enforcement has a fullti{=e =an at
the site, and he can be contacted concerning observing any action at the site.

VIII. Meeting concluded with two izmediate itezs of =a jor concern:
a. Should the existing license be modified, suspended or revocked.
B. A list of visits and tices sequentially established {a the future.

§. These zeetings were of orientation in nature and it {s difficult to establish
iay conclusions. The acticns to be taken in the future arc ones concerning
scheduling field trips and site visitcs, carrying out orientation procedures with
all documents :ransamitted, assuring that all documents have Seen transnitted and
then beginning the review process and zaking either recomzendations, comments, or
conclusions regarding the situations at both facilities.

poPx
J. KUBINSKI

Technical Branch
CONCURRENCE:

R. Erickson

L. Heller (NRC)
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-« Foeriration of a Safety Evaluation Report (SER) fnput which dascribes

sy
th.a cvaluation of the design of the applicants’ safety related (and
¢c.oe non-safety related) systems,

.~ Attend meetings with the Advisory Comnittee on Reactor Safeguards (ACRS)
and public hearings to assist the staff in explaining bases for con-
clusions and positions reached in the SER. .

- Preparation of input to SER Supplements which further clarify nd doci- at
systzas evaluations in the SER based upon review by the ACRS.

The ¢aotechnical angincering aspects of propesed nuclear plant facilities to

La a-aluated sonarally ioclude the stability and settlaaent of safety r2lated
siructures, cwirgancy cooling water rescrvoirs, apourtinant, safaty-rclatad
structures cuch as carth embankmants and rock fill dams, canals, weirs, intike
zad discharge structures, and pipelines, under both static and dynzmic wcnditicns,
including the subjection of dams, etc., to the Safe Shutdcun and Cparating Sasis

farthqueies. The cvaluation typically consists of:

1 A revisw of Lhe site investigation program, Loth field and laboratory,
ta scsura that an adequate detarmination of all subsurface conditions
%3¢ '...n achiaved including censideration of borrcw sources. This
~1y .oomire reconszndations for additional investigaticns to obtain

the rrjuired datag
2. Tvaluations and reccrmandations pertaining to the propesad design crileria;

T A rovizw of Lhe stability znd sattlewant analysis perforied by the .palirant
and, in iuay ceses, the perforcance of fadepandent stability analysis.
A daterairation tlat the applicant has prescnted adegquate bases to support
“the Iosign paraneters used in his analysis;

4. An c.aliation of stabilization technicues proposed by applicants to
solva sita 7. .ncation predblems. In rany cases, the contractor will be

- T -

asked to provide reccmmandations for stabilization;

§. In ro_:rd to ~ast cases, field trips by contractor perscnnel will be
necesiiry to fnspact the site, to observe sampling and testing of soil
znd rock, snd to avaluate the adaguacy of techniques and equipment.

S;ocific York Requirazonts

“.sk 1 - ¥idland Plant Units 1 and 2
*oJwiical Menitor: J. Kane

Cotiened Mangouar: 3 Man-yoars

“ s __.,tector shall raview the FSAR (with ziandirents and documanty relatsd to
a2 10 2R %0.58 (f) request reqarding plant fill winich have been sLbnillud fo
vAC .a ihe suulect plant for Lhe purpose of ebtaining an OL.
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ttg L 1w ehall include on zvalnation of all the infur-2tion inclucad in
*.«tinn 2.5, 3.7 and 3.8 of tha FSAR and 10 CFR 50.34 (f) dociiiants which
"4 wes tha adequacy of suil aid rock ..:chanics, rarthquake engineering
7 Ladation engluew 1ng dusin and construction aspects in order to,
~..ra the safe s?ting end ¢, aration of all sefemic category safety-rclated
tractures and conduits. The review should be conducted in accordance with
“4C S*incard Roviow Plans Sections 2.5.1, 2.5.2 and 2.5.4. Specific guidance
an ' sign methads which are acceptable to the NRC staff that have been made -
svailzdle to =, plicagts in their designs include Requlatory Guides 1.132,
1.138 #d 1.70 (%cction 2.5).
Estimated
Cospletion Date

- > .
ot oty .

1. fevicw and cvaluate the information contained in the above 12/79
"«C 10 GFR 50,84 (f)] documents regarding plant fill in
TCcorZince with acceptance critaria cutlined in the re-
Tited Stzndard Raview Plans. lMeet with the NRC staff and
:.plicant 2s requirad, Make site visits to observe
cosecial - -lhods and procedures. Prepare a lettar re-
port fdentilying any uncesolved issues with recor.;endaticns -
nac~u.e of action to Le taken during construction to
crsolve thoge fssucs,

7. Revizw and cvaluaie the informaticn contained in the above 1/30
€AR Sectivas in eccordance with acceptance criteria out-
Yo% 1o oo rrlated Standard Reoviaw Plans, Meet with the
WAC staff us (2quiced, prepare a draft SER identifying any
.aosolved §.surs. Parlicipate in approximately ten meet-
{ngs with the 2 plicant and thae NRC staff to resolva the

fesuas i2:uliriad in the atcve qraft SER.

3. Coepare a “lnal SFR. This SCR ray contain opan fssues or = 3/20
JeseriSe 3.0 38 1 Which the contractor :nd staff continue

to differ with an 2pplicant,

4, Tarticipate at a .:xi~m of six ACRS mvetings, prepare §/30
;es:;mony far and appear at Licensing Foard llzarinys as
rzmired,

Scview and evaluate any unresolved or cpan issues identified °8/80
‘n the SER, or issues raised at ACRS meetings and in hearings.
?.riicipate in a saximum of five meetings with the 2pplicant

-4 the NRC staff to resolve any ouistanding issues. Pre-

wn
.

_o0 luputs to SER supplements and Technica Specifications .
w0 u2oplete the resolution of all outstanding issues, as
. .llil' .‘d.

Yol aep
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Tisk 2 - Pailly Ganarating Station - Ruclear 1
Treknical Monitor: L. Heller

sL1.1ted Required Manpower: 1 Man-year

The contractor shall review the FSAR with amandmants and documants rglaged
to the“pile foundatidns which have bLeen submittied to the NRC on the Subdjuct
plaut for the purpose of obtaining an OL.

s raview shall include an cvaluation of all the inforration includad in
Section 2.5, 2.7 and 3.8 "of the FSAR which addross the adesquacy of soil end
rack nachanics, earthquake engincering and foundation engincering cesign -t
constructicn aspects in order to assure the safe siting and opzration of all
soisaic Category I safety-related structures and conduits. The revicw should
La conducted in sceordance with NRC Standard Raview Plans Secticns £.5.1,
2.5.2 and 2.5.4, Specific guidance on design wethods which are acceptable

to ke N3C staff trat have Lcan made available to applicants in their designs
fneluda fesulatsey Guides 1,132, 1.138 and 1.70 (Section 2.5).

-

Fstimated
: Coupletion Tate

P4

isks,
1. Aavisw and avaluite the information contained in the docuzants 12/79
ro3pding plant pile foundation in accordance with accaptance
critaria -nutlined in the related Standard Review Plans. ["zet
with the 4RC staff, NRC consultants and applicant as requirad.
"iepare a letter report identifying any unrgsolved issues with
recoa. andations un a course of action to be taken during cca-

struction to resalve these issues.

2. = .tay and avaluate the information contained in the atcve 3/80
FSAR Sections in accordance with acceptance criteria outlirad
in the related Standard Revicw Plans. itcet with the HRC taff
w3 coquired, prirare a draft SCR identifying any unresol. d
i.euas, Participate in appioxiuataly six weetings with the
s=slirnt and the 43C staff to rosolve the fssues identified

in the 2hcve drait SER.

3. rrncare a fisal SER. This SeR may contain open jcsues or 5/80
Joscribe areas in which the contractor and staff continue
to Jitrer with 3n applicant,
4. fFarticipata 2t a maximun of five ACRS meetirgs, propare 6/80
tnetineny for and appear at Licensing Uoard Hearings 2s
b':‘ :'Jit'-.'d.
v -
§. ZRavisw end <valuate any unrasalved or spen issuad identified ' 9/°8

in ihe SFR, sp {isUas raised at ACRS mretings and in hoar-
fios. farticizate ¥noa mavi oua of Five neetings with the

-
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itci08. PMrecare inputs to sER supplements and technical
:, »eificaticns to complete the resolut:on of all outstand-

ing issues, as required.

‘;;;r;?pg_ncguircments

1. U;.n a ccmpietion of cach subtask of sach task the contractor will provide
L2 wepnizant 1neC branch chief with a letter roport hich includles, 38
oprcpriate, safetly ovaluation report input testi.uny and su;;!;m-n*al

ofety roport input.

2. A Li-uenthly business Jetter report shall be sutmitted by iii2 ZGih of

s+» zonth to the cognizant branch chief with a copy to Lhe Sircetor,
tvision of Systems Safety (Attn: B. L. Gronfer). These raports will

contain:

-- A listing of any efforts ccmpleted during the period; milestcnes
reached, or if missed, an explanation provided;

.- The amcunt of funds ax;andad during the pariod and cunulative

to catle;
( -- Any problecias of Jalays encountered or anticipated;
‘ .
.= A surmary of ihe pragress to date;
.- Plans ror the aext reporting pariod;
.. The first bi-.onthly letter report sheuld contain the planned
ronthly rate of expinditure based upon review schodule astabliched.
note: These roparts ar? not to be techn{cal‘in nature.
ietings and Travel
=e contractor will attend axp-oximately 10 meetings with the staff and applicants
o with ACRS ogver the period of perforzance in Bethesda or Yashington, D.C. and
snroniately 10 2t cach of ilhe plant sites, A/E, or utilily offices. These
LiLings will usually be of cae or two days duration, howaver, on-site review
78238 ond observation of practices may oxtand over a longer period.
+C Taaished raterials
maee. Luts nazdad for review will be forwarded to the contractor undar saparale
_.er. Suwe of this material may contain prepriety information, 25 parked, and
"yt "2 h.pt in confidencé by the contractor.
2§11 _Soquiicnls | oA
(. v etars culnittad Tor payrant should list axpumiitures for .o, cuer sndny
for oxch task, i.2., for cach woparaie plant,

st vagor S of oxpendilures
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DISCUSSION OF THE APPLICANT'S POSITION
ON THE NEED FOR ADDITIONAL BORINGS
FOR
¥ MIDLAND PLANT UNITS 1 AND 2
CONSUMERS POWER COMPANY
DOCXET NUMBERS 50-329 AND 50-330

Report Date: September 14, 1980
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data collected in connection with the surcharge program, .

and load testing provide sufficient information. Further=-
more, it is estimated that two borings per area (which would
be required in accordance with the staff'e request) would
cost a minimum of $400,000 not including applicant's overhead,
project engineering cost, and possible damage to installed
components and structures. Accordingly, the applicant's
position is:

1. That the additional borings are not necessary, and

That the postulated benefits do not Justify the
cost.

Because of the disagreement with the NRC staff, a formal
appeal for relief from the staff's request was made to NRC
technical management. This discussion documents the appli=-
cant's presentation at the appeals meeting of August 29,
1980, and includes additional information pertinent to the
NRC staff concerns. This document alsc is a partial summary
of several discussions with the NRC staff and many formal
submittals made during the last 2 years. Applicable
references to mcre detailed information are provided.

o
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A. DIESEL GENERATOR BUILDING
b Settlement

As a result of the detailed studies of the settlement
problems, it was decided to surcharge the diesel
genezator building with sand in order to consolidate
the fill under the structure.

The surcharge was applied in tiree increments to a
maximum height of 20 feet (approximately 2.2 ksf). The
stresses prevailing during surcharging at all depths in
the fill beneath the building exceeded those that will
Frevail while the structure is operaticnal including
those applied by future site dewatering *¥rFigure 1

shows the surcharge history and Figure 2 shows the
stress distribution below the building dquring and

after the surcharge. The ¢oceling pond water level was
Taised to the maximum design level before surcharge
reached its maximum level.? The groundwater table below
the diesel building rose to approximately elevation

625, which is 3 feet below the base of the foundations
as shown on Figures 27-5 through 27-49 in the response
to NRC Question 27, Revision 6. The primary reason for
requiring the pond level to be raised while the surcharge
was being aprlied was to reduce capillary action and
increase saturation levels closer to the planned grcund-
water elevation of 627. Pond water level was maintained
at the maximum level <hroughout the period of surcharging.
As can be seen from Figure 1, seitlement occurred
rapidly as the locad was applied. When the surcharge
reached its maximum level, the rate of settlement
decreased rapidly. As Anticipated, excess pore water
Fressures develcped when the load was applied and
dislipacqi rapidly, indicating rapid cocnsolidation of
the f£ill.

Measurements made to date indica“e that a small amount
of rebound occurred during surcharge removal, and only
small settlement toock place since removal of the
surcharge in August 1979, 1In additicn, as expected
during rebound, piezcmeters showed a slight drop in
water level, indicating a negative pore water grnssurﬁ
which later stabilized with groundwater level.

Primary settlement occurred rapidly and settlement
measurements indicated secondary consolidation was
occurring as verified by the straight line on the semi-
log plot shewn on Figure 3., This figure is tyrical of
all the settlement curves shown in Figures 27-6 and 27-351
through 27-78 which exhibit a straight line set:lement
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during secondary consolidation. This behavior has been
recorced on many projects including the Chicage Auditorium
where this straight line secondary behavior has been
observed for 60 years. Settlement trends based on

rates experienced while the surcharge was in place were
extrapolated to predict maximum settlements expected to
eccur over the life of the plant. This prediction is
based on the conservative assumption that surcharge
loading conditions remain for the life of the structure.
Settlesment measurements made during the period between
September 14, 1979, and June 12, 1980, show that, on

the average, the building experienced less than 0.1 inch
of settlement as shown on Figure 4,42

Secondary consolidation was alsc assessed using data
obtained from four deep Borros anchors to provide

greater accuracy than from conventional survey technigues.?
The deep Borros anchors allowed movements te be measured

bY gages to an accuracy of 0,001 inch. @A typical set

©f measurements is shown on Figure S. These secondary
consolidation measurements, when extrapolated, indicate
that sectlements less than 1/2 inch would occur during

the life of the plant under the design loading.

The technigue of extrapolating from full scale test
results is the most reliable method for predicting
settlement. Normally at the start of a i*b, sampling
and testing are utilized to predict set:ilements. In
this particular situation, the surcharge program
provided the opportunity for direct measurements and
thereby eliminates the need for sampling and testing.
It eliminates shortcomings of theories, sampling, and
testing. Measurements in the laboratory are made. to

an accuracy of (.00l inch; however, the laboratory
sample is only 3/4 of an inch thick. The probable
erTror in estimating the field settlement of a 2l8-fcot
layer over the 40-year plant life based on a single
3/4=inch laboratory test sample would be of the order
of 1/2 inch due to measurement sensitivity alone, not
including the effects of sampling disturbance and
representativeness cf the samples. Measurements in the
field are also made to a 0.00l-inch accuracy but the
field test sample being measured is about 28 feet thick
whereas the laboratory sample is only 3/4 of an inch
thick. Thus, the full scale load test results involved
far less error and will result in a more reliable
prediction. '8

It should alsc be noted that the approach which utilizes
evidence other than the results of laboratory tests for
the prediction cf settlements has been used cn previous *

\'_L.!‘.—.-‘ s



nuclear power plant applicaticns. At the Rewanee
plant, initial settlement estimates based on

laboratory test results predicted that settlement
should be of the order of 15 inches. However, when the
evidence of preconsolidation by glaciation was incorpo-
rated into the evaluation, predicted settlement was
reduced to l-1/2 inches. Measured settlement at the
end of constri:.ion ¢f the fourdation was 1-1/2 inches.
Another example was at Quanicaisee where ladoratory
tests indicated high settlemerts., A preload program in
conjunction with geological evidence resulted in a
lower but more reliable prediction of settlement. The
preloading in that case was accomplished by pumping
down the groundwater and Jeasuring the 633? in piezo-
metric pressure as well as deformat.ons.’ :

The limitations inherent in sampling and testing have
been recognized for many years. If sampling and testing
are done, the predictions‘could, becanse of there
limitations, be unrealistically large for certain soil
conditions. Sampling and testing are not necessary
because of the ability to make a more reliable and
conservative estimate of settlement with a full scale
surcharge program,!'®

Although the surcharge resolves the uncertainties
regarding settlement predictions, it dces not eliminate
the potential for ligquefaction. Various methods including
chemical grouting to resclve this questicon wer: considered.?
It was deterrined that the most reliable sclution would

be to permanently dewater ie site £ill, The dewatering
design details are Deing d .ermined based on data

obtained from the temporary dewatering required for

future underpinning activities. This will provide a
direct measurenment of the groundwater behavior in the
£ill. Furthermore, the temporary dewatering has tie
additional advantage of providing information on settle=-
nert due to dewatering which is much more accurate than
predictions obtained from sampling and testing. Recharge
data will be cobtained when the temporary dewaterirg

system (s shut down.®

The approach used to estimate settlement at the diesel
generator building relies on full-sca'a Teasurements cf
settlement from surcharging and settlement measurements
4s a result of £ill devataring, These procedures

provide a direct, reliable, and conservative means of
predicting settlement; therefore, sampling and laboratory
:o-tini’uould ROt provide better data to refine predic-
tions.'

- S



The ability to directly measure over the plant lifetinme
the actual rate of settlement of any structure (a slow
process) and compare the total differential settlement
against the design basis for the Building connections
provides a positive and verifiable resolution of the
safety questicon involved.

Beari Cacacitym

In addition to NRC concerns on settlement of the
Structure, there have been concerns raised on the
bearing capacity safety factor.

The net ultimate bearing capacity is the soil pressure
that can be supported at the base of the foundation in
excess cf that created at the same levél by the weight
of material above the base of the foundation. The net
ultimate bearing capacity is defined below.

Net Ultimate Searing Capacity = Qs
net
- cnc +Y D:(Nq'l) + 1/27Y BN,

where

C = cohesion intercept

nz
z
z

<
-

bear.ng capacity factors

Y = effective soil uni: weight
D, = foundation embedment depth
2 = foundation width

The factor of safety is equal to the net ultimate
bearing capacity divided by the net applied gressure
below the foundation. The minimum bearing capacity
safety factor for the diesel generator building is well
abcve the factor of safety of 1 given in FSAR Sub-
section 2.5.4.10.1.

Soil parameters selected for use in determining the ne:
ultimate bearing capacity depend on the rate of locad
arplication and the rate of pore water pressure dissipa-
tion of the foundation soils. For a load being agplied
instantaneously, it must be assumed that ne dissization
ef pore water pressure would have occurred. Under the
instantanecus loading condition, soil Farameters should.,
te selected based on undraired laboratory tests.



Where loads are applied gradually and/or maintained
for a pericd of time to allow pore water pressures to
dissipate, soil parameters should be. selected based on
drained laboratory strength tests or consolidated
undrained laboratory strength tests with pore water
Fressure measurements,

The building lcads for the diesel generator building
structure were applied gradually and maintained over a
period of more than 18 months; therefore, it is appropriate
to evaluate bearing capacity based on drained conditions.

Consolidated undrained laboratory strength tests with
Pore water pressure measurements were conducted on
samples of plant area fill having characteristics
sinilar to those under the diesel generator building,

To provide a conservative analysis, five samples with
low dry unit weights in the range of 114 to 119 pounds/
cupic foot were selected. Based on the results cbtained
from these samples, the effective angle of shearing
resistance (7) was found to be 29 degrees and the
cohesion intercept (T) was found to be 114 pounds/square
foot. The drained angle of shearing resistance is

known to be primarily a function of the plasticity
characteristics of the soil and as the plasticity of

the samples tested is within the range found beneath

the diesel generator building, these tests are recre=-
sentative and testing of samples from below the diesel
building would not result in significantly different
design values. This laboratory test data is summarized
on Table 1. The strength data is presented on a modified
effective stress Mohr-Coulomb diagram in Figures 6 and
7. Total and effective strength data at failure shown
on Figure 7 are comparable and indicate the pore water
Fressures existing in the samples tested were close o
zero at failure. As shown on Figure 8, the net ultimate
beari capacity factor of safety is aprroximately 7
using J = 29 degrees and T = 114 psf and aprroximately

6 if the T term is assumed to be zero, assuming the
water table will be lowered to below the foundation
influence depth.

Under earthquake conditions, an additional loading
egual rc about 30 percent of the static lecading will
Se applied. This load will be instantanecus and would
occur under undrained soil conditieons., Factors of
safety for seismic conditions will be above acceptable
limics.,

-7.



SERVICE WATER STRUCTURE

After the discovery of the unexpected settlement at

the diesel generator building, 13 berings were made
within and around the portion of the service water
structure supported on £fill. These borings included
standard penetration tests through the £ill and terminated
in the natural soils. Although there has been no
unexpected settlement of the service water structure,
the information obtained from the berings indicated
tha. it would be appropriate to underpin the cantilever
portion of the service water structure. This will be
achieved by using piles driven into the natural soil.
At a later date, nine borings were made to conduct
shear wave velocity measurements, These borings also
included standard penetration tests in the £ill and
were extended into the natural scils. ™"

During the initial site investigation by Dames and Moore
and construction phases of the plant, there were borings
made into the natural scils in the vicinity of the ser-
vice water pump structure. Based on information obtained
in the initial site investigation, borings made during
construction, and borings and laboratory tests made after
the discovery of the unexpected settlements in the diesel
generator building, preliminary estimates of pile capac-
ity for support of the cantilever portion of the service
ater structure were made. Based UFCn an estimated cacac-
ity on the order of 100 tons, it was determined that 16
piles would be required. Calculaticns will be submitted
in the response to Question 41. To verify the initial
estimate, a preproduction load test program will be
conducted which will include loading a pile teo yield in
order to determine the pile working capacity. The pile
will be top driven in a predrilled hole and will penetrate
into natural soil. The load test will be conducted as
close as possible to the location of the preduction
piles. 1In production, the Piles will be installed in

the same manner as the test Pile and will be tested by
inckisgu:qainst the building to 1.5 times the design

ocad.

Results of the various subsurface investigations conducted
at the site also enabled an estimate to be made of the
downdrag on the piles. Downdrag has been estimated on the
Sasis of standard penetration tests and results of labc 3=
tory tests conducted on plant area £ill soils throughouc
the site. Downdrag values will be verified by pullout
testing during the preproduction stages. In this case, a
Pile will be driven in a predrilled hole in the same
manner as the producticn piles. The Pile will only pene-
trate through the £ill and will not Penetrate through the-*
natural soil. The pile will be load tested in tension and
the downdrag will be estimated on the basis of this test.

Base¢ un the above, downdrag will be factored into the
£inal design.'™



There is no need for additional berings as borings to
date, preproduction testing, and testing to be performed
during production will provide sufficient information.

<~
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AUXILIARY BUILDING

After the discovery of the unexpected settlement of the
diesel generator building, 18 borings were made along the
southern portion of the auxiliary building, both inside
and outside of the electrical penetration and control
tower areas, These borings penetrated the f£ill and were
terminated in the natural soil. The borings included
making standard penetration tests.®

During the initial site investigation by Dames and
Moore, borings were made in this general area. Although
there has been noc unexpected settlement of the auxiliary
building and electrical penetration areas, information
obtained from the borings indicated that it would be
appropriate to underpin the electrical penetration

areas of this structure. This will be achieved using
caisscns bearing on the natural soils. This has been
addressed in the response to NRC Question 12.4.418

The bearing capacity of the caissons to be installed in
the electrical penetration areas was determined on the
basis of laboratory test results conducted during the
initial site investigation by Dames and Moore and has

been factored into the preliminary specification for
caisscn constructien. Bearing capacity calculations will
be transmitted in the response to Question 42. During
installation of caissons, each caisson will be lcad testaed,
A minitum of two caisscns will be load tested o twice the
working lcad and the remaining caissons will be load
tested to 1.5 times the working load.'™

Downdrag may also occur on the caissons. Estimates of
downdrag were made on the basis of results of soils
borings made beneath the electrical penetration area
foundations. These estimates will be incorporated in
the design. It should be noted, however, that downdrag
around the caissons should be minimal because these
caissons will be installed with friction breakers and
bentonite slurry which are necessary to facilitate
penetration of the caissons through the soil. There-
fore, the friction arcund the caissons during service
life will be minimal due %o the presence of bentonite
slurry. At least the last 4 feet of penetration into
the natural soils will be hand dug without the use of
friction breakers or casing,'™

There is no need for additional Sorings because borings

to date and testing to be performed during construction
will provide sufficient information.

el0=
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COOLING POND DIXE

The staiff has requested that borings.be taken in certain
areas of the coocling pond dike.

The adequacy of the design and construction of the cooling
pond dike is not a proper subject for consideration in the
hearing on the NRC's December 6, 1979, Order Modifying the
Midland Construction Permit. The scope of the hearing and
the jurisdiction of the hearing board are limited and
determined by the December 6, 1979, order. (See Public

Service Comrany of Indiana, Incorporated, Marsle Hil
Nuclear Generacing Station, II, ALAB-3ls,
3 NRC 167, 170, 1967.)

The Cecember 6, 1979 Order clearly sets forth the subject
matter for a hearing in the event one was recuested. At
Page 6§, the Crder provides:

In the event a hearing is requested, the issue %o be
considered will be:

(1) Whether the facts set forth in part two of this
Crder are correct; and.

(2) Whether this order should be sustained.

The first issue identified clearly provides no basis for
an ocpen-enced review of the design or construction of the
cooling pond dike. No reference to the dike, a nonsafety-
related and non-Q-listed structure, is made in Part Two of
the Order.

Nor would the second issue provide such a basis. The basis
upon which the order could be sustained is set forth in
Part Four of the Crder. The text of Part Four clearly
indicates that the order was rendered pursuant to the
Atomic Energy Act, not NEPA. Further, the Crder is
limited in scope to "remedial actions associated with the
soil activities for safety related structures and systems
founded in and on plant £ill."” Hence, the purview of the
hearing is, by the direct terms of the Order, limited to a
Safety Review of safety-related structures and systems.

As pointed cut above, the dike is not Q-listed, is not
safecty-related, and hence is outside cf the scope of the
soils hearings.

Although this is an inappropriate subject for NRC consid-
eration in this hearing, the following informaszion indie
cates why the dikes were acdequately constructed.

-
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Heavy equipment was used to construct the dike, whereas in
the confined areas of the plant small hand-held equipment .
was utilized in many excavated areas. Prior to dike
constructicn, the area was stripped of all soil which
contained organics and deleterious materials. The area
was excavated to an acceptable firm foundation for an
inspection trench and an impervious cutcff. The exca-
vation extended to a minimum of 8 feet below original
ground level and a minimum of 2 feet into undisturbed
materials of the impervious cutoff ®

After completion of the excavation, the subcontractor was
required to request an inspection by the contractor's
field engineers.

The clay embankment fill material was then placed in lifs
thicknesses not to exceed 12 inches and compacted with
four passes of a 50-ton rubber-tired roller or egquivalent
compactive effort. Other eguipment used was qualified on
test pads using the proper materials and roller passes to
the above specification. Other material soctions of the
dike were alsc placed utilizing methods described above.
Care was employed %0 ensure material separation between
zones of the embankment to prevent material contamina-
tion. 1If, for example, the sand zone was to be crossed by
equipment, the area would be marked and the contaminated
material would be removed and replaced with approvec sand. B

Inspecticns were performed by the fulltime subcontractor's
inspector for lift thickness, proper material, roller
Fasses, and moisture conditioning.® The inspector would
call for field density tests after approximately every

500 cubic yards were placed to verify that proper place-
ment was accomplished.™ Randem over~insgections were
conducted by a representative of the applicant during
normal placement.

After completion of the dikes, several methods of menitoring
the dikes were implemented. Twenty-four settlement monuments
were placed around the dike. All readings show little or

no settlement except for three monuments, which are located
at the southeast corner of the dikes., These monuments

show approximately l-7/8 inches of initial settlement,

which took place before pond f£ill. Since June 6, 1978,

only 0.010 inch of settlement has been recorded.'m

Four holes were drilled in the dike to install power

poles, These holes extended approximately from elevation 632
to elevaticn 623 which was the approximate water elevation

at that time. Visual inspection of these holes revealed
firm, well compacted material, which is documented in =
inspection repor:s by the centractor's geotechnical

-12-
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personnel and describes the material in these holes as
firm clay free of any standing water. In addition,
peneticmeter readings ranged from 1.8 to 2.7 tons/
square foot. In a boring taken for this activity, blow
counts were taken and show that the clay is stiff,
(Blow counts ranged from 1l to 41.)

Prior to cooling pond f£ill, piezometers were installed
in two locations. These were at the northeast dike and
the east dike at depths to 67 feet. At each location
there are ten piezometers starting at the pond side of
the dike and extending to the river flocod plain on the
cutside of the dike. Piezometers in the dike show the
sand drain is performing as expected. Standard pene-
tration tests in the fill at these locations show blow
counts between 10 and 60, with two excepticons at approxi-
mately 70, and two excepticns near the surface at 3 and
7. Logs of these borings will pe provided in the
response to Question 46,

There are 19 groundwater monitoring wells arcund the
dikes, extending to various depths from 32 feet to

234 feet. These are used to monitor the elevation and
quality of the groundwater. As expected, water level
in the monitoring wells is fluctuating with groundwater
level changes.

Singe completion of the pond £ill there have heen two
inspection walkdowns around the dike by the contractor's
gectechinical personnel accompanied By the applicant. No
significant areas of concern have been identified.

This supports the conclusion that the dike is performing
as intended.

The soils consultants have advised against making addi=-
ticnal borings in the dike now that the pond has been
filled, because of possible damage to the embankment
due to the drilling cperation.®

elde
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E. RETAINING WALL

The retaining walls adjacent to the service water pump
tructure (Seismic Category I) and circulating water

pump structure (non-Seismic Category I) are both founded

on natural soil and on backfill material. A construction
joint separates sections of the walls that are en

natural soil (except for a short distance which was

excavated and backfilled during the construction of the

service water pump structure) from the sections on
back£ill.

After discovery of the unexpected settlement of the
diesel generator building, four borings were made near
the retaining walls. The borings penetrated the fill
and were terminated in the natural soil. During con-
struction phases of the plant, there were borings made
into the natural soil in the vicinity of the walls.'

Borings made adjacent to the retaining walls show that:
(1) granular £ill was pPlaced and compacted behind the
walls; (2) the outer walls are founded on stif# to very
stiff clay £ill; (3) the inner walls are founded on
natural dense sands, and hard clays and silts that also
underlie the f£ill supporting the cuter walls.

The soil parameters used in the original design are
compared in the following table with the values derived
from the bering records and lacoratory tests of the
scil samples taken to date throughout the site.

Allowable
1 Values from Boring
Desian Values and Lapcratory Tests
A. Natural seoil
Cohesion 2.0 ksf 4.0 ks¢
Bearing for
static condition 7.25 kst 12.9 kst
Bearing for
seismic condition 9.63 kst 19.35 ks#
B. Backfill soil
Angle of internal
friction 20° 35°
Bearing for
static condition 3.34 kst 3.3 kst
Bearing for
seismic condition 4.25 kst 5.0 ksf

“l4=
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The design values are within the paramecers derived
from the borings and laboratory tests and, therefore,
the design is conservative.

The factors of safety of the retaining wall against
sliding and overturning, using the design parameters,
are within the requirements given in FSAR Subsection
3.8.6.3.4. Slope stability evaluaticn based on borings
to date show an adequate factor of safety.

The measured total settlement and differential settle-
ment are each less than 1/4 inch from September 1978 to
July 19%80.,0®

Therefore, additiocnal borings are not required in this
area because available borings and set:lement data
provide informaticn sufficient for evaluation of the
adegquacy of the walls.
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TO DETERMINE p' -~ q' RELATIONSHIP

Bering - Sample
- Test Series

79 - 8 - 213

T1S - 3 - 222
Ti6 - 5§ - 225
TR2 = 02 - 140
TRS = 2 - 147

1

TABLE

-

LABORATORY TEST DATA

SUMMARY OF SOIL PROPERTIES

T4 (oe2)

117.9
118.6
1l4.4
114.6
117.9

NOTES:

Yd = dry unit weight

W = water content

2 . .31 + 33 .Ul - ¥

(3) (psf) (2sf)
14.4 2,000 1,100
14.2 7,200 3,850
16.9 2,100 1,225
14.6 3,600 1,800
14,1 6,000 3,00

?1 = effective major principal strass

!3 = effective nminor principal stress
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Figure 8 (sh 1 of 2)
(See Reference 1)

BEARING CAPAC D/G BLDG

A.  BASID ON ALL CTU TEsTS

%" (26C) (27 + (129 (6) (18) « 1/2 (129 (30) (1%)
- 70020 - uom - '137’
® 20335 pat
(‘!J“‘ - 27,648

7,64
r.5. = 3-,-}%&- 8.13

5). TUse Vegi~

l.'Z?.’ l"lﬁ.t ’Y. 19

Qe * (36Q) (237.9) « (228) (¢) G6.4) + 172 129) 10 a9
® 7,354 + 12300 « 11,078 « 31,428 pef
(q‘)aoe = 30,679 ps?

rs. e 382, 0




rigure 8 (Sh 2 of 2)

3.  BASID ON FIVE SAMPLIS WITH LOWER DENSITIES
. 29°
:-ud’d

l..ﬂ l‘.lﬁ IYOI"

@ *° (114) (27) + (22%) (6) (16) + 1/2 (128) (10) (19)
® 3,078 + 12,000 + 9,378

(q‘)m ® 23,703 ps?

& 5. = e 697

IPWE NEGCICT C ., ASSMET e O

% " (135) (6) (16) + 1/2 (12%) (100 (18)
e 132,000 « 9,378
* 21,378 pet
(q‘)m - 20,625 pat

rs. = % - 6.07

......
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Personal Data Suz=zary of M. T. Savissen V-
Full Same: Melvin Thomas Davisson Birth Date: 23 Deceader 1911

Present Pos{ticns:

Professer of Civil Lagineering, University of Illisoils, Urbana, Illinois
Consulting Foundation Zngineser

Sackground:

Sative of Okio. BCS frea University ¢f Akroa, M.S. and Ph.D. fras
University of Illincis. Zarlier vork experiesce vas ia coa-
struction and structural eagineering.

Co - s

Difficuls foundations {3 vaterfroat constructios {acluding bdulkheads,
cofTerdans and piers; braced cuts, underpizning, grain storage
siructures ; proteciive comstructica tO resist puclear blass;
deep ocean soil mechanics; foundatio: vidraticns; deep foundatioc=s;
dynamics of pile driving. IExacples are: Audsen Rivor Pler W0 Zfor
the Rollaad-America Lines; Bulkhead supporeing McCor=ick Place (2
Ciicage; Craia Terminal at Sorel, P. Q.; Pile foundaticns for
locks and Da=zs {a the Arkansas River Prolect; Minutesaz-type
coastruction far U.S. Alr Force; Shelter comstrucsion f=r U. S.
Arzy and Navy; Nesearch prodle=s at Jeveda Test Site awad
Suffleld Experizental Station; Recommendaticns for R and D pro-
&azs iz deep-ocean engineeriang for U, S. Ravy; Pile supporzed
rusvey extensions A%t Laluardia Fleld for Pors of Yew York
AutSerity: R wad D oa vibratary pile driviang far Shell 04l Ca.;
Fanndatica vidratica-prrhlame lavynlying elpesris soves vlanss
and structiures such as the Jo. 1lb Nevapriast Machine for Price
Sres. at Alasa P. Q, Toreign projects ia Surcpe, Asis, South
Azerics, Cantral Azmarics, Cansda and Puarzo Aics.

Researcy:

Sebavior of deep foundaticnw (piles, drilled pilers, etc.) Settlement
of foundations. Soil dymamics. Foundation vibrationms. Dynamics

of plle driviag. Vave equatica asalysis of izpact sad vidratery pile drivizg

- -
0

Several courses in soil nechanics and foundation engineering for semisrs

aad graduate students. Special course 12 deep tounaum for ad-
vasced graduate studeats.

Techn fes

Azerican Society of Civil Ingineers

Azerican Concrete Instituts _

Azerican Rallway Zagizeering Association

Azerican Society for Testing and Materials -
National Society of Prufessional Engineers
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Personal Data Suzmmary of M. T. Davisson, contisued

ts ) ) g

Azericaz Railvay Engineering Association, Committee 8, Comcrets Structures
and Foundations.
Azerican Concrete lastitute, Committee 543, Concrete Plles.
Azerican Soclety of Civil Engiseers, Committee oz Deep 7ocumdationa.
Azerican Society for Testing asd Materials, Comeittee D-18, Suy, 11,
Tests on Deep Foumdations and Committee D=7, Sub. 7, Tisber Piles
Eighvay Resecrch Board, Committee om Soils, Geclogy and Foundatienms,
Chairzan, Subcommities onm Aridges and Other Strustures.

e R < L]

Professicaal Engineer - Chio wad Illinois
Structural Ingineer -« Illincis

Scpsers aasd Am 3

Rocipieat of the Second Annual AJfred A. Raymcod Avard, 19%5, for the
psper "lateral Stadility of & Flexidle Pler.” Mrst place avard
iz izter=atioczal ccmpetition for criginal Fapers on foundasi
eagizeering.

Recipiast of the Collizgwood Prize, 1564, presested by the Americas
Society of Civil Ingineers for the paper, "lLaterally loeded
Piles ia a Layered Soil Syste=."

aticns:

See atiached list.

a®
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~ M. T. Davfssen

e

Publications:

1.

2.

10.

n.

12.

R, B, Peck, M. T. Davisson and Y. Mansen, discussion of: *Soi1
Modulus for Laterally Loaded Piles,” by B. McClelland and & Rs
Facht, Jr., Transactions, ASCE, Vol. 123, 1938, Pp. 1065-1069.

M. T. Davisson, discussion of: “Experimental Study of Beams on
Elastic Foundations,” by R. L. Thems, Proceedings, ASCE, Yol. 87,
No. EM1, February 1961, pp. 171-172.

D. U. Deere and M. T. Davisson, “Behavior of Grain Elevator Founds-
tions Subjected to Cyclic Loading,* Proceedings, Fiftn Intermational
Conference on Soil Mechanics and Foundation Engineering, Paris, .
Vol. 1, 1961, pp. 625-633.

R, B, Peck and M. T. Davisson, discussion of: "Design and Stability
Considerations for Unique Pier,” by J. Michalos and D. P. Billington,
Transactions, ASCE, Vel. 127, Part 1V, 1962, pp. 474-424.

R. B. Peck and M. T. Davisson, discussion of: “Friction Pile Groups
in Cohesive So11," by R, L. Kondner, Procuedings, ASCE, Vol. 89,
No. SM1, February 1963, pp. 279-285%. :

M. T. D'avisson and H. L. GI11, 'Laurﬂh Loaded Piles in a Layersd
Sofl System, “Proceedings, ASCE, Vol. 89, No. SM3, May 1963, pp. 63-34,

A. J. Hendron and M. T, Davisson, *Static and Oynamic 2ehavior of a
Playa Si1t in Cne-0Oimensional Compression,* Tecnnical Documentary
;lcgor: No. RTD TOR-63-3078, AFWL, Kirtland Air Forcs Base, Septemter
9 3. a

H. Kane, M. T. Davisson, R. E. Olsen and G. C. Sinnamon, "A Study of
the Dynamic Sofl-Structure Interaction Characteristics of Soil,”
Technical Documentary:Report No. RTD TOR-83-3116, AFWL, Kirtland
Air Force Base, December 1363.

M. T. Davisson and S. Prakash, *A Review of Sotl-Sole Behavior,”
Highway Research Record No. 39, NAS-NRC Publication 1159, Washingten,
]m’ ppi 25.480

M. T. Davisson, “Estimating Buckling Loads for Piles,* Proceedings,
Second Pan American Conference on Soil Mechanics and Foundation
Engineering, Srazil, Vol. 1, 1963, pp. 351-371, :

A. J. Hendron, Jr. and M. T. Davisson, "Static and Oynamic Constrained
Moduli of Frenchman Fla* Soils,” Procsedings, Sympesium on Soil-
Structure Interaction, Tucson, June 1964, pp. 73-37.

M. T. Davisson and T. R. Maynard, "Static and Oynamic Compressibiiity
of Suffield Experimental Station Soils,” Technical Report Ne.
WL TR-64-118, AFWL, Kirtland Air Force Base, April 1963, -



-

13,

4.,

18.

16.

17.

i8.

‘9.

23.

24,

M. T. Davisson, discussion of:

Piles,® by E. J. Klohn and G,

No. SM4, July 13983,

M. T. Davissci, T. R. ma
Behavior of Sands in One-01
No. AFWL-TR-65-29, AFWL,

M. T. Davisson and X. K

p. a‘o

Rebinson,

"Buck1{
T. Hughes

ed Piles,"” Proceedings, Sixth

anics and Foundation Engineering,

Pp. 243-46,

M. T. Davisson, “Design of Deep Founda
Lateral Lcad,* Proceedings, Structur
Design, I111nois Structural Engineer

”0 57.‘7‘.
A. H. Hunter and M.

s Davisson, "Me

AST™ Special Technical Publicaty

Foundations, San F ranci

M. 1. Davisson and J:

Piers,* ASTM Special
Deep Foundaticns, Sa

Harmer ,* ASTM Specia

Deep Foundations y San

sco, 1568,

on,

ng of Long, Unsupparted Timber
+ Proceedings, ASCE, Yol, 91,

ynard and V. G. Koile, "Statie and Oynamic
mensional Compression,® Technical Rapors
Kirtland Air Forcs Base, December 1965.

“Bending and Buckling of Partially

International Conferenca on Soil

Montreal, voil, 1, 1965,

tions for Tall Suildings Under
al Engineering In Mcdern 8uilding
ing Conferenca, Chicago, 1966,

asursments of Pile Load Transfer, *

-

844, Symposium on Deep

pr. 106-117.
R. Salley, “Lateral Load Tests on Orilled

Technical Publications Ne. 444, Sympesium on
n Fraacisco, 1963, Pp. 68-83.

M. T. Pavisson and Y. Jd. Mcloral

M. T. Davisson, discussion of:
Sand,” by Harry M. Coyle and &
Vol. 95, No. SM1, Janwary 1969,

\
A. H. Hendron, Jr.,
Degree of Saturation

on Compress

d,

"Enorgy Measurements fap 2 Diese)
1 Technical Pudlicat

Francises, 1968, pp, 295-337.

» No. 444, Symposium an

"Skin Friction for Steel Piles in

H. Sulaiman, Proe

eedings, ASCE,

Pp . 373.37. .

M. T. Davisson and J. F. Parola, "Effect of
ib111ty of Sofls from the Defense

Research Establishment Suffield,” Re

Statien, Vi cksdurg,

M. T. Davisson, "Sta
Conference on Design
Cellylar Structures,
Pp. 155-164,

M. T. Davisson, “Des

Design and Installatica of Pi
Lehigh University, Bethlehem,

Mississippi, Aor

port 5-68-3, Waterways Experiment
11 1963,

tic Measurements of Pile Benavior,* Proceedings,
and Installation of Pile Foundations and

Lehigh University,

fgn Pile Capacity,”

M. T. Davissen and J. R. Salley,

Piles,* Proceedings,
Pp. 1605-1627,

ASCE, Vol, 98

Bethlehem, Apri] ) 870,

“'lode] Study of Laterally Loaded

SMS, Septamber 1970, "



28.

29.
30.

3.

33.

- M. Alizadeh and M. T. Davisson, “Lateral Load Tests on Piles -

Arkansas River Project,® Prdceedings, ASCZ, Yol. 56, No. SMS,
Septender 1970, pp. 1583-1804,

M. T. Davisson, "Lateral Load Capacity of Piles,” Highway Research
Record No. 333, Washington, 1970, PP. 104-12.

M. T. Davisson, “BRD Vibratory Oriving Formula,® Foundatien Facss,
Yol. V1, No. 1, 1970, pp. 9-11.

M. T. Davisson and J. R. Salley, "Settlement Histories of Four
Large Tanks on Sand,* Mroceedings, Performance of Earth and Earth-
Suppor?od gtmctuns. Purdue University, Lafayette, June 1972,

Pp. 981-996,

M. T. Davisson, "Settlement Histories of Two Pile Supported Grain
Siles,"” Proceedings, Performance of Earth and Earth-3Supporied
Structures, Purdue University, Lafayette, June 1972, pp. 1183-57.

M. T. Davisson, “Inspection of Pile Oriving Operations,” Technical
Report M-22, Department of the Army, Constructic Engineering
Research Latoratory, Champaign, July 1972. :

M. T. Davisson, “Hign Capacity Piles," Proceedings, Lecture Series,
[anevations in Foundation Constructicn, SH&FD, Illinois Secticn ASCE,
Chicago, 1973,

M. T. Davisson and D, M. Rempe, “Wave Theory Simplified,” Piletalk
Seminar, New Jersey, 1574.

M. T. Davisson, "Pile Foundations and the Computer,® Use of Cumputers

in Foundation Design and Construction, Metropelitan Section ASCE,
New York, April 1974, ;

g
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Name: Alfred J. Hendron, Jr.

Acdress:  2220c Civil Engineering Building
University of I111nois at Urbana-Champaign
Urbana, IL 61801

Date of Birth: October 4, 1937

 Mardtal Stasus: Married with 2 children

Citizenship: Natural Borm - U.S.

tducation

Ph.D. 1963
M.S. 1960
8.5. 1559

Positions Held

September 1370 « Present
September 13568 - September 1370
Septemder 1565 - September 1963

September 1263 - September 1363

June 1561 - September 1563

June 1850 - Septemser 1960

University of [1lingis
Urtana, I1linois

University of I1lineis
Ursana, Illincis

University of I1linois
Urbana, I1linois

Professional Background and Experience

Major: Soil Mechanics
Foundatisns

Minors: Gealegy
Theoretical and
Applied Hachanics

Civil Engineering

Civil Engineering

Professor of Civil Engineering

University of I[1linois

Associate Professor of Civil Engineering

University of I1linois

Assistant Professor of Civil Engineering

University of I1linois

1/Lt. U. S. Army Ceorps of Engineers

Research Engineer U. S. Army Engineer
Waterways Experiment Statizn

Research Associate
University of Il1lineis

Engineer, Shannen & Wilsen
Soil Mechanics and Founcation Zngineers

Seattle, Washingzan
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Offices held and other services to orofessional societies . .

(M

(2)

(s)
(8)

(7)
(8)
(3)
(10)

(1)

(12)

Member of the Research Committes of the Soil Mechanics and Foundations
Division of the American Society ¢f Civil Engineers (1967-63),

Member of Subcommittee 12 of Committes D-18, ASTM, Properties of
Soil and Rock, 1563-1970.
Co-chafrman of Panel on "Stress Wave Propagation in Scils,"

International Symposium on Soil Oynamics, Albuquerque, New Mexics,
sponsored by ASCE & NSF, August 1367,

Panel member for "Oynamic Loading," Session of a national Specialty
Conference on Placement and Improvement of Soil to Suppers Structyres,*
sponsored by the Soil Mechanics and Foundatiens Division of the
American Society of Civil Engineers, M.I.T., August 1963.

April 1963 - Gave lectures on rock mechanics to Metropelitan Secsicn
ASCZ, New York City,

April 1963 - Gave lectures on rack mechanics to Metrcpolitan Sectisn
ASCE, Washingten, D.€.

Selected to give a lecture on "Field Instrumentation in the Design
of Uncerground Structures in Rock,“ Metrcpolitan Section, ASCE,
New York City, May 1972, :

Fanel memter on "Oymamic Loadings and Deformations,” Sessien for
ASCE, Soil Mechanics and Foundations Division Specialty Canferencs
on "Lateral Stresses in the Ground and the Design of Earth Re-
taining Structures,” Cornell University, June 1870,

Member of Panel on “"Deformation Modulus ¢f Rock Foundations,® ASTM
Sympesium on Deformation Properties of Rock, Denver, February 1963.

Selected by NSF as one of the U. S. Members to exchange meeting with
Japanese Engineers on the Tepic of Ground Motions produced by
earthquakes, U. of California at Berkele + August 1963,

Member of Committee on Soil Oynamics, Soil Mechanics Divisien,
ASCZ, 1570 - present.

Member of Publications Cemmittee for Journal of the Soil Mechanics
and Foundations Division, ASCE, 1970 - present. :
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Alfred J. Hendran, Jr.

Examples of Foundasion Enginesring and farthouake Engineering Exgerience

1.

Consultant to Williams 8rothers Construction Company un slope
stability problems encountered in construction of the Transandean

Pipeline in southern Colombi

a, S.A,

Consultant to Woodward-Clyde and Asscciates on the Foundation Design

of Davis-Besse Nuclear Reac:

Consultant, as an associate
for a 40 story Suilding in v
loading.

Consultant to Waterways Expe
Stability of Dam Slopes.

or for earthquake lcadings,

of Or. N. M. Newmark, on the foundaticns
ancouver, B.C., designed for earthquake

riment Station on the Earthquake

Consyltant to H. G. Acres Ltd. on Seismic considerations for

Nuclear Reactor Foundations

as 2 part of a study for § New gngland

“*ates on Projectad Power Needs,

Consultant, as an associate of Or. N. M. Newmark, %o the Divisions
of Reacter Licensing and Reacszor Safety of the Atomic Energy Comis-
sfon, on the adequacy of nuclear reac=ar foundations %0 resist

eariiquake Toading, Septemte

r 1967 - zresent. The follcwing is a

Tist of the Nuclear Power Statien Foundations.reviewed during this

time:
Ft. Calhoun
Cocper
Surry
Shereham
Salem
Ranche Secs
Diable Canyon
Sequoyah
Hatch
Brunswick
Kewaunee
Fitzpatrick
Fermi.
Turkey Point
8ell

Dynamic stability assessment

earthquakes.

Arnold
Pilgrim
Crystal River
Prairie Island
Farley
Calvert Cliffs
Oconee

Indian Point
Bailey

D. C. Cook
Zimmer

3 Mile Island
Russellville
Easton

of 3 TVA dams subjected o design
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Experience on Desicn of Protective Structures and Nuclear Effects

1. Consultant to TRW Systems, Redondo Beach, California on Dynamic
Soil Properties pertinent to the hardness of the Minuteman System,

2. Presently member of a panel in Dept. of Defense to review design
of all Safeguard Structures for Vulnerability and hardness.

3. Consultant to Omaha District Corps of Engineers on the con-
struction of underground protective structures in reck.

4, Consultant to Air Force Space and Missile Systems Organization
on Hardness of Minuteman Structures as an associate of Dr. N.
M. Newmark.

|
|
s. Consultant on problems in sofl dynamics and rock mechanics to the
U. S. Army Engineer Waterways Experiment Station, Vicksburg, MI.
§. A member of the “Decoupling Advisory Group" formed by the Defeanse
Atomic Suppert Agency. Responsibility is to comment on stability
problems which might be encountered in building underground cavitie
100-360 ft in diameter and to give the shear strength properties of
rock masses which are important in determining the decsupling chara
teristics of cavities over-driven by the detanation of & nuclear de

7. Recefved Army Commendation Medal in 1865 for representing the Chfef
of the Coprs of Engineers as a consultant S0 the Norvegian Goverame
and NATO n the engineering of large underground facilities.

Recent Publica:1on;

“The Behavior of Sand in One-Dimensional Compression,* Ph.D. Thesis, U
of 1, Dept. of Civil Engr., July 1963; “The Dynamic Stress-Strain Relations
for a Sand a. Ceduced by Studying its Shock Wave Propagation Characteristics
fn a Laboratory Device," w/T. E. Kennedy, Proceedings of the 1364 Army Science
Symposium, Vol. II, West Paint, N.Y., June 1964; "Static and Cynamic Con-
strafned Moduli of Frenchman Flat Soils,* with M. T. Davissen, Proceedings
of the Symposium on Soil-Structure Interaction, Univ. of Arizona, Tuesen, Ariz
Sept. 1964; "Damage %o Model Tunnels Resulting from an Explosively-Produced
Impulse,” with G. 3. Clark and J. N. Strange, U. S. Army Engineer Waterways
Experiment Station, Vicksburg, Mississippi, Research Report No. 1-6, Repor:

1, May 1965; "The Design of Surface Construction in Rock," w/D. U. Deere, F,
D. Patton, and E. J. Cording, Ch. II in Failure and Breakage of Rock, American
Inst. of Mining Metallurgical and Petroleum Engineer, 1967. “The Effect of
Soil Properties on the Attenuation of Afr Blast-Induced Ground Metions,* with
H. E. Auld, pp. 29-47, Proceedings of the International Symgosium on Wave
Propagatfon and Oynamic Praperties of Earth Materials, University of New
Mexfco Press, 1968. “Mechanical Properties of Rock,* Chapter 2, pp. 21-53,
of the book “"Rock Mechanics in Engineering Practice,” edited by X. G. Stasg
and 0. C. Zienkiewicz, pudlished by John Wiley & Sons, Londen, 1368, 442 ?8.



Alfred J. Hendron, Jr.

"Dynamic Behavior of Rock Masses,” with N. N. Ambraseys, Chapter 7, pp. 203-
236 of the beock "Rock Mechanics in Engineering Practice” edited by K. G.
and 0. C. Zienkiewicz, published by John Wiley and Sons, Londen, 15683,

Stagg
442 pages.

“Foundation Exploration for Interstate 230 Bridge over Mississippi

River near Rock Island Illinois,” with J. C. Gamble and G. Way, Proceedings
cf the Twentieth Annual Highway Geology Symposium, University of Il1linois,

Engineering Experiment Statien, Urbana,

of Shales Measured by Laberatory and In Situ Tests," with G. Mesri, J. C.
Gamble and G. Way, pp. 137-153, ASTM Special Technical Publication 477,

“Determination of %ie In Situ Modulus of Deformation of Rock,” June 1970.
Engineering for Underground Caverns,* with £. J. Cording and D. U. Deere

(In Publication, ASCEZ Proceedings of & Symposium on the Design of Large

Underground Openings, Phoenix, Arizona, February, 1971). “Oynamic Stability

r* Rock Slopes,® with £. J. Carding, (In Publication, Proceedings of the 13th
sympesium on Rcck Mechanics, Univ. of Illinois, 1971). “State of the Art of
Sofs-Ground Tunneling,* with R. B, Peck and 8. Mohraz, Proceedings ¢f the 1st
Nor+h American Rapid Excavation and Tunneling Conference, Chicage, [1lineis,
June 3-7, 1972, AIME, 1972, pp. 259-286. “Specifications for Sentrolled
8lasting in Civil Engineering Projects,” with L. L. Oriard, Proceadings of the
1st Nerzh American Rapid Excavaticn and Tunneling Conference, Chicage, I1lineis,
June 5-7, 1972, AIME, pp. 1585-1610.

Consul®ine Sxserience Directly Apolicatle for the Desicn of Larce Underaround

Crar

WhaW

=grs rTar Starige

B
e

2.

3'

1571-present: Consultant to Gulf il on 4 large undergrcund chamders
fcr starage of gas, Fannett Dcme, Texas. :

1872-present: Consultant o Dome Petroleum on the use of salt caverns

{n Windsor Canada for gas storage. Caverns in service now, status reviewed
3 or 4 times a year, .

Consultant to Morton Salt on centrel of solution wining in the follewing

brinefields

Port Huron, Michigan

Rittman, Chio

Hutchinson, Kansas

Consultant to the Solutien Mining Research Institute on subsidence and

cavity stability

Repert ¢n a study of sinkhole develcpment above cavities in two
brinefields and discussion of means for detecting this tehavier
sufficiently in advance to prevent such dehavior.

Consultant to BASF-Wvandotte, Wyandotte, Michigan on control of subsidence
and prevention of sinkhole formaticn acove cavities in becded salt.

Consultant %0 Ouke ?

powerhouse.

ower Co. on current design of Bad Creek underground

"Rock

126 pp. “Compressibility Characteristics
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. 7. Past consultant to British Columbia Hydre-Authority on stability of the

Portagc)ﬁountain Underground Pewerhouse., (95 f3 span, 1000 ft leng, 180
ft high). d

8. Consultant t3 Morton Salt en the possible use of the Silver Springs brine
field for gas storage.

) .
9. Consultant to U. S. Oepartment of Defense on many tunnels and underground
chamtars at Nevada Test Site.
f 10.  Past cbasultant to U. S. Corps of Enginesrs on the use of large underground
. structures in rock for protective constructicn.

' ) 11, Consultant to NATO and Norwegian Governmant in 1965, as a Corps of Engineer

R officer, on large uncerground chamber canstruction. Received Army
rs commendaticn medal for this assignment,
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WE:
EDUCATION:

PROFESSIONAL
LICENSES:

FIRM:

EXPERIENCE

Ralph B. Peck

8. S.. Clv'lhEnginecrin? .
Rensselaer Polytachnic Institute

9.C.E.
Rensselaer Polytschnic Institute

Post-doctoral studies, Engineering
Harvard University

I111nois: Structural and Professional Engineer (1942)
Member, I11inofs Structural Engineer Examining Bcard
sincs 1953

Hawatf 1956)

Californfa 1963)

Ralph B. Peck - Civil Engineer: Geotschnics (1975-Present)
(Bechtel Consultant)

and QUALIFICATICNS:

Sumary
45 Years:

1930-Present:

Internaticnally known consultant on foundation and
stability conditions for tunne's, heavy lcaded
structures, and subways. Former professor of
foundation engineering at University of [1lineis.
Dr. Peck is the author of more than 70 tachnical
publications dealing with foundations, earth
pressures, tunnels, slopes, earthdams, etc. He
collaborated on Soil Mechanics in Engineering
Practics, Foundatic : O

he was awarded the Norman Meda] of the American
Society of Civil Engineers.

Or. Peck 1s an intermationally known consultant
specializing in soil mechanics and foundation
engineering. He has investigated bracing systems
for open cuts for subways and deep excavations and
has served as consultant on large dams in the United
States, Colomdbia, Puerto Rico, Hawaii, Cysta Rica,
British Columbia, New Brunswick, The Phiippine
Islands, Canal Zone, and Greecs.

Professor Peck has been a member of the boards of
consyltants for flexible paving design, pipe cover
studfes, the Garrison Dam Test tunne s foundations
for the Savannah River project, dynamic suil testing,
Lincoin AF3 miscile sites for the Corps of Engineers.
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de has also worked on defense
Corporation, the Ramo-%ooldrid
the Aerospace Corporation.,
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projects for the Rand
ge Ccrporation, and

For twenty-five years, Or. Peck tau?ht on the college
s

level. He was a lecturer at |
Technology, then assistant pro

inois institute or
fessor, associate pro=-

fessor, and professor of foundation engineering at

University of I11inois.
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1 A o y o, -
2 [ No confusican? Ne possilble eonfusion because that

3 yoré Proctor sometimes does and sometimes dces not appear in
4the title of the 56,000 pound test?
5 MR, ZAMAEIN: I will cbject. Unless yocu are

6 asking him if it caused hiz confusicn.

7 ~HE SITNESS: It is in the title of the standard.
8 3Y ¥®, PATON: (Resuming)

9 Q The vord Proctor?

10 A Yes. When I hear 1557, 1 think of that Froctor
11 cest.

12 C Durine the course of comstruction they used the

13 20,000 pound test.
14 A Yes.
15 ? Ts it correct that they didn't meet, they failed

16 that test?

17 ¥R. ZAMARIN: Who is they?
18 2Y MR, PATON: (Resuaing)
19 0 Strike that. 1Is it correct that vhen that test

20 vas applied during the course of construction that the
21 material that vas tested did not mee: that test, or failed

2 that test?

) X Yes.
24 Q And your reports reflect that?
. A Yes.

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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1 0 Yaur reports reflect -- strike that., Can vou
2approxinate the nushber cf tests that vere nade?
3 B ¥ill you state the guesticn again?
4 C You have stated that the compaction tests using
§the 20,00C foot pound tests vere failed. FHov many times wvas
6 that test run where the scil éid not meet that test?
7 A ~ne 1557, or Pechtel Yodified Proctor, or standard
8 tests -- they zre used to go out and evaluate field tests.

9 The field tests are the ones tihat £ail, nct the standarzd

10 zests.
n C Yoy frequently vere field tests taken?
12 ve, ZAMARIN: Can you narrow it down a little

13%it? Aire you talking about the pover rleock area?

14 2y ¥E®, PATON: (Pesuring)
15 o) “n the powvwer block area?
16 A *hne specification for the pover dlock area in

17e32ll areas it vas one in tenm to one iz a hundred. One test
18 per cubic yard of material rplaced to one test in one hundred
19 cubic yards rplaced.

20 In large areas ve used large compaction
21céuiplcnt. T+ was one test in every five hundred. 1In the
2 pover tlock area, these frequencies vere complied with.

pc ¥R, PATON: Why don't ve break for luach.

24 (Whereupon, at 12:0% p.»., the deposition

25 recessed, o reconvene at 1:00 p.m.)

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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¥ e 3T ER. PASONG (Ses8sing) -
2 Q ¥e, Horn, did you, in preparation for this
3deposition, reviev any of your files?
4 A Ne.
5 Q In your opinion, 2e you ansveIing mYy guestions
6carefully?
7 A Yes.
8 Q In your opinion, are you ansvering By guestions
9 very carefully?
10 B, ZAMARTIN: Nowv vait a minute. That is an

11 isproper line cf guestioning?

12 ¥D, PATON: Are you instructing him not to ansver?
13 ¥R. ZAYAPIK: Yes.

14 ¥®, PATCN: Okay.

15 ZY ¥R. PATON: (Zesuming)

16 Q ¥-. Forn, I vant to change the subject,

17 generally. I vant to go bick nov to your esployment vith
18 the company.

19 I vant to reviev very gquickly what you told ne
20 befcre, and I wvant to ask ycu, vhen I get through, vhether
21vﬂat I say is correct.

2 You vere employed by Consumers Fower as a field
Zquality assurance engineer for cpproximately three vears
24 during and after November and Decemder 1973. Is that

25 cozrect?

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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1 t Yes.
2 ¢ o for the years, substantially, 19874, '75, and

3'76, you vere emploved as a field gquality assurance engineer?

4 A Yes.

5 c ind for zcst cf that period cf time you supervised
€ no one?

7 N Yes. That is correct.

8 Q Did ycu get a different job after that -- after

9that three-year period?

10 A Yes.

n e You Zon't want to go ahexd and tell me what it
12ie? You just vant to tell me yes?

13 A I+ vas guality assurance group superviscr, after
14 she first pact of '77, I bdelieve it vas -- I assuned RActing
18Civil Group Supervisor.

16 o Do ycu knev the month that you stopped ycur

17enploymens as a field guality assurance engineer?

18 A All it vas vas 2 change in title, not Jjol.

19 Q Okay. When did that happen?

20 : As close to my recollection, it wvas the first part
21o£ *T7.

2 o] We have had a little confusion on dates. Can ve

23 agree maybe Januvary, 1977, approximately?
24 A Yes, approximately.

25 c Okay. January 1977, Aa I correct? You wvere

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE. S.W., WASHINGTON, D.C. 20024 (202) §54-2348



1 given a new title?

2 A
3 ¢
4 A
5 Acting.
8 ¢
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Yes.
Please tell me again vhat that title vas.

Tt vas Civil Group Supervisor, in parentheses

Did your Jjob change at all in January, 1977 from

7 wvhat it had been for the approximate three-year pericd?

8 A
9 ¢
10 A

11 that tine

12Gzoup.
13 0
14 y
15 o)
16 A
17 [0

Yes.
-n vhat vay d4id it change?
Some of the responsibilities that I had up until

vere given to another gentlermen in the IE and TV

I'm sorcy. I and TV?

Yes.

What is that, please?

Inspestion Examination and Test Verification.

You say some of your prior responsidilities vere

18 given to someone else. Is that correct?

19 A
20 Q

21 had less

= A
= e
24 A
5 Q

Yes.

Just from that statement I vould constsue that ycou

tec do than you did defore. Is that correct?

Less responsibility, ves.
You d4id? You had less responsiltility?
Yes.

Toes that strike you as unusual, that after that

ALDERSON REPORTING COMPANY, INC.
400 VIRGINIA AVE, S.W., WASHINGTON. D.C. 20024 (202) 554-2345
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1three yveass you would have less responsibility?
2 A No.
3 ¢ Zan you tell me the reason that you wvere given
4 less responsibility?
5 R Our organization changed. We added more people
6and the IZ anéd TV group vere the people vho weIe to go cut
7 and perform overinspections. The guality assurance
8 engineering group that I was in had different
9 responsidbilities than the IZ and TV group had.
10 | You did not censider it in any wvay as a demotion
1 at that time?
12 - No.
13 c With respect =-=- in the three-year period, with
14 respect to soils, who on the site did you repecrt tc?
15 2 T reportad t0 a guality assura:nce superintencernt.
16 Q Pid he have a nape?
17 A Yes.
18 » You don't Just want 0 ¢o ahead and tell me his
19 nane?
20 YR, ZAMARIN: Held it. Stop it. 2isk Rinm
21qu;stions snd he will answer thenm.
2 vE, PATON: I vill state for che record that the

2 vay ve are progressing it may be that it is an ception yecu
24 have to proceed this wvay.

.} T would merely suggest that it will take an

ALDERSON REPORTING COMPANY, INC.
400 VIRGiiviA AVE, S.W., WASHINGTON, D.C. 20024 (202! 554-2345
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SETTLEMENT UPCATT
FCR
,MIDLAKD PLANT UNITS 1 AND 2
CONSUMERS PCWER COMPANY
DCCXIT NUMBERS 50-329 AND 30-1330

Repor+ Date: Septamber 14, 1990




Settlement Uccdace

The information shown on Attachment L 1S the average ocserveg
settzlement frcm Septemcer 1979 through August 1983 for cne
buildings shown. FfFcr amore detailed information, Figures 1
through 28, which iaclude a location plan or settlement zark-
ers, are attached. These readings in Figures 1 througn 25 are
updated for all structures tarough July 1980.

Settlement Due to Dewater:ing

Temporary dewatering to permit future underpinning construction
activities vas put into cperaticn on August 10, 13580, This
will aid in the cesign of the permanent dewatering system and
also will provide data to substantiate predicted seztlezent

due =0 dewatering. Readings at thirty points are taken twice
weekly and &t other poiants weekly if pessible.

Readings as of August 31, 1980, show insignificant settlement.

.,

25 s ety il Lo o
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Attachment 1

MIDLAND PRCJECT
AVERAGE
CBSERVED SETTLEMENTS (INCHES)
CF STRUCTURES
SEPTEMBER 1979 TC AUGUST 1980

Diesel generator cuilding (0.0625)

Auxiliary suilding electrical penetration rocms (0.0645)
Feedwater isclation pits (0,089)

Service water structure (0.120)

Service water structure wing wall (0.C10)

Ciesel Zfuel cil stcorage =anks (0.010)

Condensate storage tank (1.625 during lcad =es:t; 0.060
last 90 cays)

Circulating water wing walls (0.040)

Scoling zond dike (3 poines: 1.375 - since 6/8/78: QJ.014)

*Nen=Category I
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2. Surcharge produced stresses in the Lill v excess of
Shresses to prevail while DEB 13 cyero'honal.

3. Setlement data recorded Aormg surdscrse fregram
showed *

a.Evertual decrease n rate of setemment.

b. S‘tgk‘" rebound Q-?R.Y‘ surcharge Yemeval.

<. Straight line behavior Rpresen aTive of
:Qe.ondcr\‘ con so\uc}a'hcn,

4 Reromeler dah recorded doring surchargmg shewed
Q.chta dt::tpo.‘hon -; pore water pressure ,mchn‘hhs
Ya \A conscidation,
b.Rollewmq surcharge remeval, o sh "‘J\fcy i
pezomeme level occurred ,and level evestually

stabihized with 3roundwd“er +uble.

8. Rec::gmied Sc{mf\m ﬁ \QL ‘\'e:.'."\n ‘lmd’dhohs.
-t (e.g.‘%, Hucr ) Test samples
- unavordable sa'mpk 1sturbance :
—?roblums n sded'\ng nyresm?h:hve $cmﬂe,s
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Figure 2
(See Reference 1)

\ CAOMENT DUS
IN=SITU EEFECTIVE
STRESS (GWT 620 TC SURCHARGE
NS
. (1) ity sfiectve marturds remse
YT m &3,

2 2 Toul efectw premsy m » —dts
AincTe CwertasGER [Wwmre wvd ceusies
dnexd joaci,

3 3 Tow efactve grewmas & v end of
Brcharye d W —d T PINcY @ certareen
presase, TRUTsY desd loxci, k archarye loedt,

4, W) Tous effectve presmee dm » oty
effacve cwrturien e, ST
daed lovdk, & T loade,

£ 3 Tow etfecihe pramee during Tw He
of plavt eowrvdon dus ™ ey effectwe
Suerturdsn prowmsee, MU desd ‘oscs,
srermring ok, & I oam, -

COMPARISON OF EFFECTIVE STRESS AT ' 5
1) END OF SURCHARGE AND 7) DURING
IFE OF PLANT OPERATION

SOUTHWEST CORNER OF DIESEL GENERATUR BUILDING
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 603.0 |

WEIGHT

 §00.0

¥

LEGEND. ———— AT

THE TIME OF SURCHARGE .

ING THE LIFE TIME OF STRUCTURE

2

3

4

STRESS

COMPARISON OF E0ZXL STRESS DISTRIBUTION DURING LIFE OF
PLANT OPFRATION AND END OF THE SURCHARGE LOAD.

MIDDLE OF EAST WALL OF 0.G. BUILDING

NOTE~EARTHQUAKE LOAD NOT INCLUOED
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CPCo Position -DGB (comt )

@.O%ner noclear power Plnn'\'s Keque.e -Quan tcnsSe!)
have Whlized avidence other lab et resotts

because of unreghshe setlement predichions

based on \ab dota.

7.T€'MQOYQ\' Jc.wd“zﬁn now !:emg ccmiuc:‘d \mn
QYOV\at 3::\;+uonq\ seitlewn a-"’(‘ da‘l'a.CcnserY%u
Latore data To be mere. accurake m pr dtdhn?
se.’cﬁemen'\' “hen COE -NRC requeéed sampiing
v tesTing.

8. Because Sd'“c.mu"' iS Q alow ?rccess -CPCs Lo.t'l.'LQ

obilik to direcHy measure setHement during plant eperaiic
% c.olfam w\&“pndm‘l‘ad valves This momzarms z::

prm\A& a ?csa“'w'. % verifiakle resclition of the SQ-H\’

esh T
e S—— Szenmcrogz&?gjﬁﬁ VOS\‘\"QI‘ on MA\\'(QN\ Bor\nas
— eemzu\) CAPAITY

9. Adopted reasenable sail parameters m design

ng. um‘l' WQQH'S,S‘\Quf s‘l"(gnacﬂ. Bl o AT relts
o SmyRs % fur W BCu 1 Gudy

10. Used shute-of-the-art methed for defermmning
net u\“’\mq‘h Lecrmq Qafoca‘i"j

\\.Beqrmg c.opocd' qnc,lgs;; indicctes o.mph
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(1)

dare Tie fGcld cuese fin which the witle-
ety fan e estinated thould then be
detelod by starting al want @ and ron-
viauming parallel 10 the ieloading curve 2y
10 2 (nint alnmt halfway 10 p'. The curve
Sould then be dircored toward point f in
wieh 3 manner as 1o folluw the <hupe of K.
This prccde diwe not climinaie the
jdgmaent of the ine: prever, bt it leads 10
rr1!u' Dl eesalts. n..- witlement curres
sPUNE.Ig 10 A pHess ¢ letwern the present
wert cden pressare md the ueconsolidas
tion picssure ean Lo eomputed by meuns
of eq. 3 3. but the value of 3 must be de-
wrmizid fromm the saetehed ficld clog p
eurve K (Fig. 3.8
If we fail 10 reecgnice that the clay is
=relosded and base a witlenwnt computas
ten ¢ i, the cump swed settlement will be
“ar 16 preat. The clange My in void ratio
rranped for an nciease A in pressure is
.d} 10 5S¢ 4 10 !0 times as yreat as the
teal ¢ nge Ae,. pov ided 3pis ot greater
than .bout haif of 2,/ = pe N8 2p ap-
sroact e p = hocnior leeunes smaller.
la coraeetion wol praetieal probicins,
the mwst inpuctaat consaleration is to be
ble 1o reenygnize w'.cther ur not 3 clay is
prelocded. It almasi cortainly is if the water
content is closer 10 the plastic limit than 10
the liquid limit. Mer over, by pifinming a
consolidation test ve 3 v.ry canclully taken
sample, one can i whiain the data re-
quired 10 make e Jovivion. I Fig. 3.4 it
may be notieed that the upmand prujection
of the straight purt + 7 K, intisets the line
¢ m e a3t point A v i hois hwated un the
reft of puint a. This is ulways true of 2 nor-
mally loaded elay ¢ wndinary snsitivity,
On the other hand. iz Fig. 3.6, which refe.s
‘o a prelonded eluy o ndinary sensitivity,
¢ i loested on the £t side of . Unfortu-
~ately. the influenee of distwrhunce tends,
v & lacing b 10 the keft, 10 demroy the
cvidenme of preloagizg. Henee, if it is prob-
Sle that a elay depriit may be prelcaded
iad ¢ zples are 10 be obtiined for cone
< ldiiioa wests, the Lost pussible wehnioues
Tor 8000 ling sl .‘! '.\ ‘wand. An additional
pooend . e for il i ing the state of pre-

1 Conzsadidationn (oirone M"l\l-lf\ n/ Sead
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SUSJECT: Interagency Agreement ¥o. WRC-03-79-167, Task No. 1,
Midland Plant Units 1 and 2, Subtask Yo. 1 - Latter
Report (INTERIM)

DA, North Cantral Division, Corps of Engineers, 536 South Clark StTeet,
Chicago, Illinois 60605
>~ 11 428 1980

TO: District Engineer, Detzoit

1. The subject lacter report is returned for revisions. See Ioclosure
1, recoumended changes.

o
2. Inclosure 2 is a suggestad format for this repore.
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POR TEE DIVISION ENGINEER:

2 Iad M, GOODWLN, P.E.
a4 . Chief, Zagineering Division
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