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This paper describes the foundation conditions and se:tlement
considerations that dictated the coordineted analysis, design and
construction sequencing effort, It considers a design technigue for
large structural mats on compressible foundations; establishes the in-
fluence of the changing subsurface stiffness due to settlement, {llus-
tates the recistridution of structural shears and moments within the
foundetion mat and considers the effects of foundation stiffnese on
dynazmic response,

INTRODUCT ICN

The Waterford Unit No, I power plant owned by Louisianz Power
end Light Company is being constructed in St, Charles Parish, on the
west bank of the Mississippi River about 20 miles west of New Orlsans,
It is a 1165 MW PWR nuclear unit, The construction permit was issued
by the Atomic Energy Commission in November, 1674, and “he plant is 1
scheduled for commercial operation in early 1980.

The plant is designed to have 2 Nuclear Plant Island Structure,
or a Combined Structure which will house sll the seiszic Class !
tructures., The seismic Class 1 structures include the Reactor Building,
the Resctor Aunilisry Buillding, the Fuel Handling Building, and the
Essential Cocling Svster Structures., The Nuclear Plant Is.anéd Structure
is a rectangular boxelike structure on a concrete mat with the Reactor
building located near the center, and other buildings located around the
reactor building., The Reactor Building {s s doudble containment structure
154 ft., in diameter and 250 ft. above the common mat. The lower two

stories of the structure will be below final plant grade.

The Nuclear Plant Island Structure will be supported on a continuous
common mat 270 ft, wide, 380 fr, long, and 12 ft. thick. The mat is
supported on the Upper Pleistocene clays which underlie the site about
60 ft. below plant grade.

1. J L Ehasz, Supervising Soils Engineer, Ebasco Services Incorporated,
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Fcr the purpose of minimizing differential settlements between
buildings as well as improving the dvnamic structural response of the
structures, the comdinecd structure {s designed according to the floating
founcation principle. It is designed to have sufficient duovancy within
the soil to meintain soil bearing pressures on {ts common mat only slight-
ly greater than the pressure existing a: that level prior to comstruction
of the structure.

This psper describes the criteria used in the foundation design and
the structural design of the large concrete foundation mat., It discusses
and {llustrates the effects of variations in soil stiffness considered
to achieve gtatic compatibility of the socil-structure systex and also
considers the effects of soil stiffness on dynamic response,

FOUNDATION DESICN CONCEPTS

The foundation conditions at the site were Jetermined through
an extensive and detailed boring and testing program. The subsurface
soll profile is generalized on Figure 1 together with the properties cf
the various strata. The details of the (nves:tigation program and evaluation
of the various foundation alternatives considered are described in an earlier
paper; however, the final foundation design concept and comstruction
sequencing are significant to the structural analysis and will therefore
be further developed irn this paper.

The existing scil conditions at the site sre evaluated in terms of
vertical effective stresses. These stresses are nov in the order of
3,300 1t per sq ft, Figure 2 {llustrates the various stress conditions
during construction, Upon dewatering the stresses bdriefly go up to 6,750 1b
per sq ft, However, at the end cf the first construction stage upon come-
pletion of excavation to the bottom of mat elevation the effective stress
reduces to zerc. Next, an intermediate stage of construction {s {llustrated
{n which the effective stress at the bottom of the ma:t (s equal to 4000 1}
per sq ft, This is dve to the weight of the concrete structures with the
vater table held at some level below the mat, The final stage {llustrated
{s the comdleted stage, with the duildings completed te the firsl elevation,
the sand backfill comsietec, ancg the grovnd wvater tatle back tc its initial
condition at elevation +€ £z, The final pressures are indicated. It can be
seer that the pressures should be 3100 1b per sq £t. This is 200 lb per
sq ft. less than the existing effective soil pressures &t the site.

The other significant consideration for this foundetion design is the
settlement induced in the deep soil column of relatively compressible
soils, Any consideradble increase in effective scil pressure will cause
excessive consclidation of the foundation soils, this consideration has
led to the adoption of the "floating foundation" design as vell as the con-
sideration of variable foundation scil stiffness for the structural design
of the foundation mat.

Since this "floating foundation" concept invelves the balancing of
existing site soil pressures, a soil pressure time history diagram

1. Ehasz, J. and Radin, E., "Foundation Design of the Waterford Nuclear
Plant,"
The 2nd Specialty Conference on Structural Design of Nuclear Plant
Fecilities, Chicago, December 1873, 2 gy



wes developed and e {llustrated {n Figure 3., This figure details the soil
pressures at the bottom of the foundation me:, It begins with the existing
scil pressure conditions and develops the pressures during the various phases
of the work, After excevation, the pressures are reduced to zere., This is
senelogous to the phase described earlier, During the concrete construction
pheses, the pressures begin to increase and continue until a stress of 4000 1%
per sq ft. has been applied. This pressure has been cetermined to be the
maximus short term preload pressure that was desirable during reloading. This
was based on the reconsolidation characteristics of the soils and was deemed

t0 be & prudent value to maintain during the construction phase. Iz order

to keep the soil pressure at this level or below, the water table will be
allowed to rise in eccordance with the predetermined plan as indicated in
Figure 3, This procedure will reduce the effective soil pressures and
maintain the effective pressures below the 4000 1b per sq ft level and en-
sure that the final effective pressures are established as described above.

Detailed construction phases have been given particularly close atten-
tion. Each construction phase ccrresponds to the phase outlined on the afore-
mentioned soi{l pressure time history diagra=. These phases allov for the
various comstruction features involved during each step of the work including
the sand backfilling, saturation ~f backfill ané other construction aspects,

In summary, the detailed foundation design has considered the follow-
ing principles, raticnale and distinc: features:

a) The base of the combined mat foundation will be located a:
elevation =47 ft, resulting in # "lnal gverage effective scil losd-
ing conditicn of 3100 1b per sq :t. as compared to the exist~
ing effective overburden pressures of 2300 1b per sq ft.

Minor tendencies of relaxation or rebound will be absorbed
within the compacted granular backfill by frictional transfer.
This f4ll will effectively equalize existing pressures and
all future loadings which may vary due to water teble
fluctuations, A compacted filter blamket of locally avail-
able shell will be installed uncer the base ¢f the foundation
mat to act as a pore pressure egqualizer for the Pleistocene
clavs.

b) Design criteria have established a mergin of overload
above the existing effective soil pressures which will
be applied only during the construction phase of the work.
This is primarily to maintain a margin of pressure below
the preconsolidation pressure of the materials with the
lower over-consolidation ratios.

c¢) The excavation of the recent deposits, consisting of soft
clays, silts and sands extending to approximate elevation
«40 ft, and subsequent excavation of the stiff Pleistocene
clays will result in rebounding of the final expoced clay
bearing strata during the excavation period. The major
portion of the rebound will occur during the final ex-
cavation stages of the Pleistocene clavs. Control will



é)

e)

f)

Bg)

crete piacexme in Cecignatec sections Ol the T in &
predeterninel sequence to minizize heave,

By conforming to the"floating foundation' 'principle, settle-
mert of the Class I structures will be confined essentially

to the recompression range; that {s, i(he range of the amount of
movement that the clay surface will experience due to rebound,
It {s desirable to complete the major portion of the re-
compress{on settlement during the construction period., The
spplied loading seguence has been arranged with this particular
aspect in consideration.

By applying a maximun effective loading of 4000 1b per sq ft. the

ma jor amount of recompression will take place during the construction

phase. The phase loading diegram {llustrated graphically in
Figure 3 shows that, afrzr a total load of 4000 1b per sq ft. has
been applied, the granular hackfill which will already have been
placed and compactec to predetermined elevations, must be
saturated in stages in order to achieve buovancy and permit
application of additional total load,

During the present construction phase, & dewatering system is
installed around the perimeter cf the excavation to control
underseepage through semi-continuous silt and sand lavers in
the excavation slopes, In addition, deep wells have been sunk
to the silty sand stratus extending from approximate elevatiom
«77 ft to elevation =52 ft to relieve the hvdrostatic pressure
st this level and miniuize heave cf the Pleistocene clays.

A series of recharge wells will also be located around the
perimeter of the mat foundation extending 2o the filter blanket
below the mat. It is conciuded that the combination of de-
wvatering and recharge wells will provide additional control, if-
required, in minimizing heave and recompression respectively.
The construction loading sequence has been designed such that
the maximum differential loading acress the mat does not exceed
1000 1b per sg ft. The additicn of co=pacted granular backiill
will surcharge the foundation, therebdy {(ncreasing beari
capacity, and also assist in centrol cf deformation,

Detailed instrumentation, consisting of electrical extenso-
meters, mechanical heave points, pore pressure piezometers
ancd settlement markers, are installed to monitor heave and
recompression settlement of the mat foundation, Since the
“floating foundation'will induce smaller soil pressures than
now exist, and since any recompression will essentially take
place during the constructicn period, it can be concludec
that very little, if any, long ter= settlements will ocecur.
Any such settlements will be less than one inch and would be
due to local pore pressure adjustments within the clave,



LIMBIRATION STRUCTURE MAT DESICN

As can be realized fro= the sbove described foundation decign
concitions, all of the foundation bearing pressures induce? by the
structure have been considered to be uniform, that (s, the total
weight has been averaged across the entire base of the combination
structure, There are only a few ways, in reality, tha: this condi{tion
can exist with the unsymetric layout of the various power plant structures.
The possibilities reduce to considering the structural mest as being a
completely rigid member, which would give uni{form bearing pressures on any
foundstion scil; or by considering the foundation soil as being sof: and
yielding, which would also give uniform bearing pressures for any structurel
mat, Obviously, the reality, lies somewhere between these two extremes and
the actual bearing pressures and structural shears and moments are a function
of both the stiffness (rigidity) of foundaticn mat as well as how soft or
yielding the foundation soils are. The following discussion describes the
details of the study involved in geing froz establishing the structural mat
thickness to the final design detsils of the structure.

THICENESS DETERMINATION

In order to proceed with the detaile? model, described later,
the thickness of the foundation mat was studied with respect to foundation
soil and concrete mat stiffness, A simplified mat model was develcped, and
the "EASE" finite elemen: computer program was used. The mat was analvzed as
e flat plate on elastic foundation, and the rigidity of superstructural system
was not included., The finite element model was represented by 64% triangular
plate elements, 270 beaxm elements, and 365 node points. Besm elements were
introduced to input loads tramsmitted through the structural wall system
supported by the t. The subscoil flexidbility was representec bv vertical
springs at each node point, and they were calculated based on a2 constant scil
subgrade modulus. Two different scil subgrade mcduli were studied each for
& thickness of 10, 12 and 15 feet.

The representive mat deflecticn curves, through the NertheSouth
cross section for different mat thickness using twe soil subgrade moduli
are shown in Figure &, Froo the mat deflecticon curves for the same soil
subgrade modulus, it was found that the mat did not behave as a rigic
structure and that increasing the mat thickness from 10 to 15 £t had -rery
licttle effect on the relative rigidity. As the sci{l subgrade modulus was
varied the magnitude of mat deflection changed accordingly, but the general
pattern of deformation remains without significant change. The ma® thick-
ness optimization was based on the results of the mat designed to the corres-
ponding structural loadings. The 12 foot thickness which was finally cheosen
was an economic compromise between the cost of sdditional concrete to
eliminate shear reinforcing and provision of some shear reinforcing in
local areas.

EL AND ARALYSIS TECHNIQUES

Once the elastic nature and the thickness of the mat were established
the effects of the elastic as well as the plastic nature of the foundation
sols were considered, Since interacticn between the structure and the
foundation is sensitive to the structural stiffness, the modeling of the
system included the various buildings, walls and other structural components
sbove the mat level,



Due to the complexity of the structures which will be supported
by the common mat, the "STARDYNL" finite element computer prcgram was
chosen for the mat stress analysic., The structure was represented by
sn assembly of 643 beams, 2393 plates and 1087 nodes. The foundation
s0i]l was represented by linear springs at every ncde in the mat. The
finite >lemen:t model was designed to closely represent esach part of
structure rigidirty together with load distribution, in order that the
stress end deformation of the ma: could be analyzed more accurastely.
Model simplification was made where minor carry-over effects existed,
Structure walls which are directly supported by the mat, and floor slab
systems which are supported by the columm and beam frame systems on the
mat were modeled in detail with little or no simplification.

The %echnique of utilizing the effective foundation springs, rather
than the actual soil modulus of elasticity, was used to represent the
structural foundation support since the long term effects of consolicda-
tion and settlement were considered. The initial subgrade modulus wvas
calculated utilizing the elastic stress-strain characteristics from
laboratory tests of the various soils as well as the geometry of the
structure., The modulus was then acdjustec to lower values in an iterative
process based upon the results of bearing pressures and foundation settle-
ment characteristics,

The analytical procedures were as follows: First the soil bearin
pressures and defluztions were calculated utilizing the initial subgrade
modulus and considering it to be conmstant over the entire wat area.

Next, the stresses were plotted and contours of equal stresses were con-
structed, These stress plots were utilized to adjust the subgrade modulus
to be used in the next iteration., This adjustment was made by comparing the
induced bearing pressures with present effective stresses at the foundation
mat elevatiorn, and then calculating the settlement that would be causec by
the bearing pressures higher than the present stress conditions, and re-
ducing the subgrade modulus acecordingly., Thus, the modulus was varied

frem place to place over the ma: area end this procedure was used to it
the modulus unzii the resulting foundation bearing pressures were CoTpa
with the antizisatel settiements., The variaticns i DedTing pressuTre ¢
tours from the assumed rigid ma: condition to the initial comstan: medulus
condition and then tc the final variable modulus condition can be seen on
Figure 5.

N ey O

As {llustrated on the above plan of pressure contours as well as on
profiles A-A and B-B given on Figure 6, the effects of the yielding
foundation soils can be recognized, This effect is one of forcing the
combined structure and mat to soread the loadings toward achieving a more
uniform pressure distribution that approaches the distridbution given by the
rigid mat analysis also shown on Figure 6,

A prrticular concern in the design of such a large structural mat is
the shear and bending recuirements resulting from the redistribution of the
soil bearing pressures, As can be realized, from considering the effects
of vielding support ben.ath the mat, the losdings are spread to orther areas
vithin the founiation, thereby, increasing the induced bendi.z moments. As
can be seen in Tigure 7, the shears and moments within the mat are recistributed
as the foundaticn vields and the bearing pressures become more uniforz=. The
importance of the redistribution was observed and the stress changes due ¢
moment recdistributicn within the structural mat were on the order of a 20%




increase in the more highly stressed sreas when compering the initisl subgrade
mocdulus end structural stiffnees to the finel (terated conditions; that is,
concrete stresses increased from 1200 psi to 1400 pei. As can be realized from
the mome t comparisons there were locations where the stress changes were in ex-
cess of 1007 but these were in the less stressed areas and of little significance
to the design concerns.

In order to establish a conservative design for the structural mat, an
envelope of design shears and moments was established for the section studied
88 indicated on Figure 8, 1i{s envelope covers all pcssible support conditions,
renging from the stiffer support indicated in the initi{al subgrade modulus to
the complete yielding case ind{cated by the rigid mat consideration.

DYNAMIC ANALYSIS FGR SEISMIC LOADINGS

The earthquake intensity wes established for the site through a detailed
study cf the geology and seismology of the Gulf Coastal Plain in accordance
with the Reactor Site Criteria of the U.S, Atomic Energy Commission., A synthetic
acceleration time history was developed for the site and site soil column response
snalysis were performed to establish the dynamic scils modulus and dasping that
are compatible with the strains induced during the postulated seismic event.
These properties together with the structural characteristics of the buildings
vere used to perforz the cynamic enalysis of the combined structure.

Mathematical Model

In order to estadlish the seismic loads of buildings supported by the comuon
mat, the Nuclear Plant Islend Structure was modeled by a lumr mass system, The
model consisted of five individual cantilevers representing the Fuel Handling
Building, Shield Buildinmg, the Containment Vessel, the Intermal Structure and
the Reactor Auxiliary Building, resvectivelvy, The five cantilevers are founded
on the same base which, in turn is supported by foundation springs. For vertical
snd horizontal excitations, a two dimensicnal lumpe-mass spring systez was used,
For tersional response analysis, a three dimensional lump-mass spring svstex
was used,

The foundetion springs utilized for the dvnamic analvsis were caleulatec
from the methods propesed by Whitman e:., al. anc incorporated the scil properties
obtained from field, laboratory and soil colu=n response studies, Since the
soil shear modulus eanc damping are strain dependant parameters the effective
values were established from the strains induced by both the static and dynamic
considerations, Statistical methods of analysis were utilized to appreciate the
participstion of the modulus throughout the time history znalysis., Conservative
renges >f soil modull were studied to establish the response of the soil-structure
system,

Response Analvsis

The structural dvnaczis analvsis was based on the response spectra
developed for 5% g (OBE) and 10%g (DBC). The spectrum, ascceleraticn and
displacement time histories for the lucp-mass model were analyzed using a
synthetic acceleration time history at the foundation base,

Parametric studies were performed to determine the relative effects
of structural responses due to structure rigidity, and foundation spring
coastants, It was found that the foundation modulus influences & significant



part of the structural re..conse; the relative proportion .. structure
deflection due to structure rigiditry, translation and rocking were approximste-
ly 5, 40, and 55% respectively.

By varying the magnitude of soil shear modulus in the dynamic analvsis,
the maximum structure losds were established and used in the mat design. The
maxisum structure and soil displacements resulting from the dynamic analysis
were used to calculate the earthquake soil pressures used in the mat stress
analysis,

The effects of the foundation stiffness on the seismic induced total shears
and moments at the mat levelcan be seen on Figure 9. The effective shear
modulus from the above studies was determinecd to be 1000 KSF. As can be seen,
both the total shear and moment increase rapidly with increasing foundation
stiffness to approximately C = 3000 KSF, Despite the fact that the soil modulus
was stiffer than it could ever be, in reality, this value was conservatively
used for the combined structure design.

Figure 10 shows the variation in response spectra for varving scil stiffness.
The marked shift anc change in the acceleration floor response spectruz can be
seen to be quite significant.
Figure 11 shows the consistent spectral sb other
levels and structures within the combined struc
indicate higher pesk accelerations at higher lev
shifts with changing foundation stiffness.

In order to maintain the consistent conservative design considerazions
requirec by the Regulatory Agencies the parametric studies of foundatisn stiff
ness were periormed and conservative design envelopes for each building and
level within the combined structure (Figure 11) were developed for the design
floor responses.

DESIGN AND CONSTRUCTION COORDINATION

The implementation c¢f the design-construcsion condition was studied
very carefully to eliminate any cversiress =7 the sudsoil and 2o maincain mas
stabilicy from differential settiement and tilting. Each constructiscn stage was
established toc meet the requirements of :be net ant the allowable differential
soil bearing pressures. The critical path of the construction schedule was factor-

ed intc the design considerations and s:ep by step coordination was made to satis-
fy both design and construction. The excavation, concrete and backfill segquencing
as well as the effects of devatering and recharging of groundwater, all have been
carefully planned as indicated earlier in Figure 3. 1In additien, the subsurface
and structure instrumentation have alsc been designed to ensure that the subsoils,
structure and construction sequencing will perform as planned and designed.

CONCLLUS IONS

In conclusion, the design of large structural mats on scil ounda:ions are
very ouch influenced by the relative stifinesses of maet and {ts foundation. It
was shown that the realistic appraisal of the i{mposed bearing pressures must con-
sider the loading history of the foundation sofls and the compatidbility of the
foundation settlements as well as the construction sequencing toward co=sletion.
The recistribution of structural shears and moments are significant ro the design
considerations, and a conservative design envelope should be utilized to appreciate
the changing conditions during construction and redistridution phases of the .
foundation scil and structure interaction.
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— B SUD . SERVICLYS NCOMING =

‘ INCURDPARATLD - |
IPY CANSLTLTANTS = ENGINTERS - CENSTRUSTORS

TWO RCCTUR STARLET
NLCW YORK, N Y. 10U06

SASS ADOSEES FRASCIS

March 15, 1977
LW3-452-77
File 14Q-3-5¢

Mr D L Aswell

Manager of Power Production E8Asco o~ BVine
Louisiana Power & L.ght Compaay R — : iCES, ING
142 Delaronde Street - C B [ VE )
New Orleans, Locuisiana 70174 D

»
74
Re: WATEZRFORD SES UNIT %0. 3 21977
TRANSMITTAL OF PSAR CHANGE REQUEST CH-3
TOR REVIEW AND APPROVAL

FIE! n p
v
Dear Y- Asvell: C A
< -7
Enclosed please find PSAP PSR JP 3
Pressure Pricr to Rer’ i s % $
\“ |~ W ? S
> v & PS ﬂ/l e
The purpose \ P @ ﬂ,é‘ 1) Do 5
recompressic 'y (,0 ¢ 4 { @ - ble
-soil Searis " K o A C \
GRS o ( <
pounds per s3I O ‘/S (?3 V b"’"
withia the =axi u}“ QP e !
square Zoot. ;’6 - 0 : e
o~ el
Evaluation 2nd ap, w @ éé & «2formed B
Ebasco in accorcan. & w3
(9‘)—
-
Therefore, upon LP&L «ced in the master copy cf
the PSAR until the FS .«C. Ebdasce alsc reccmmends that
this change be retaine .ae convenience of NRC auditors.
b¢: KR K dStampley
Very truly vyours, I - %Al
/( f RW? ::C:ff:e-.?p.-'
~ -
> ﬁ e / 7/64-6 J Lampbrakos
RKS:JJC:mm R K Stampley it
Eacl. Project Manager C Secan
PV Gvi.dvs
ce: D L Aswell H W Oesilllo D N Galligan
L V Mauriz C G Chezen R A Harznmess
A E Hexderson T [ Gerrets L ™ Skedolar
D 3 Lester T X Shaugnnessy ] £ Moaba
P V Prasankumar J M Broocks P E Grossman
R Prados J 0 Boeth (2) A Wera
Power Production Deparsment - Nuclear (3) - P C Liu-
L J Ehasz
G Goecdhears: 6//
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Recommendes change anc reasons (of requesting Snange:

Change:

During

SAR SR CHANCE REQUEST
e CHANGE KC. _ C¥-3
‘.'-—. .' e -
C) J. Moaba _ Lead Liceasing Engineer
FROM P. C. Liu Lead Discipimne Engineer
SUBJECT__LOUISIAMNA POVER & LICID CO . WATESTORD SIS [ asvhndiiix) Project Tille
PSARTSINER CHANGE RECOMENDATICN
Allowable Soil Bearing Pressure Prior to Recharging
g The affected area is:
Page 2. D=4 (Amendmens Ng,12) Paragrash Line 7

the concrete construction phases, the pressures begin

to increase and continue until a stress of 4300 1b per sg. f£I.
has been appliec.

Reason: *See page attached.

Notes: Any reference to Figure 2.D-5 concerning the p':evious

allcwable stress of
to 4500 psf in the forthcoming FSAR.

Submitted

Azoroves

= o Reviewsl
Azprovec
Disposition
Signature
Signature

- e Toilthe Rhw NLR®

C /’ /'./ AL —

)r€ chm,

“ LICENSING EMCINEEN

Sl ehMbing ANGINLAA F RAQVINMLD)

TO BE REYAINED 1IN LICENSING SEPARTVENT FILLS

L4000 psf will be similarly changed

37 -
Cate A /?

oy Hiy ey
Bzate 4 ,/,

7

Date

Date
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© P . PSAR Chanre he. CH-2
{

Attachment Sh 1/1

Reason:
The recompression of the foundation soils have been progressing
at a slower rate than anticipated, primarily due to the long and e~
- tended period of partial excavation and final excavasion. In order
to increase the rate of recompression the allowable bearing pressure
prior to recharging should be increased from 4000 to 4500 psf. The
respense of the foundarion soils are being monitored continuously znd
the time and magnitude of loading prior to recharging will be predi-
cated on the actual recompression being experienced. The objestive
is to essentially recompress the foundation soils to their precone
struction condition; namely, overload the scils until the heave ex-

perienced during the excavation phase has been compensated by in-
duced settlement [recompression).

This additional effective stress is still safety within the
paxioum allowable soil bearing pressures of 15,000 psf. The factor

of safety against any bearing failure under the increascd loadirn: is
still in excess of 3.




LNCOMING
EI-JI LOUISIANA | 1 ccmnce smer

& LIGHT/ P 0 BOX 6008 * NEW ORLEANS LDUISIANA 70174 « 504) 388-234%

March 23, 1377

LPL 6635
3-41.04
3-A1.02
Q-3-A28.14

EBASCO S:zrvICES, INC
RECEIVED
Mr. R. K. Stampley

Ebasco Services, Inc. . MAR 4 1977
T™wo Rector Street

New York, N. Y. 10006 WATERFORD 3 FIELD

SUBJECT: Waterford SES Unit No. 3
( PSAR - Soil Bearing Pressure Limit

Dear Mr. Stampley’

; Attached, for your information, is a copy of a documentation of a telephone
conversation.

Yours very truly
. >

D. L. Aswell
Manager of Power Production

DLA:AEE:jhl

Attachment

ec: Ebasco (2), J. M. Brooks, J. 0. Booth (2){ D. L. Aswell, L. V. Maurin,
A. E. Henderson, D. B. Lester, P. V. Pransankumar, H. W. Otillio,

T. X. Shaughnessy, L. Biondolilloe, T. F. Gerrets, C. G. Chezen,
D. N. Galligan, C, J. Decareaux.

C\



DOCUMENTATION OF
TELEPRONE COMMUNICATIONS

‘_ DATE: March 23, 1977 TDE: 2:50 s, P
PARTY CALLING: A. E. Henderscn £7f%/f; Louisiana Power & Light Company
(Name) A t# (Company)
PARTY ANSWERINC:W.C. Hubacek KRC Reactor Inso.
(N ame) (Company)
) SUBRJECT: Waterford SES Unit 3 PILE: 3-A1.04
PSAR = Soil Bearing Pressure Limit 3-A1.02
Q-3-a28.14

SUMMARY: ([INCLUDING DECISIONS AND OR COMMENTS)

Reported to the NRC that a potential significant deficiency exists at the
construction site. '"The soil bearing pressure prior to recharging will
exceed the 4,000 psf as stated in the PSAR."

Explained that Ebasco Engineering had requested that the limit be raised
to 4,500 psf which still gives a safety factor of 3. Hubacek suggesced
C (eould not tell us what to do) that NRC licensing be made aware of this.

ACTION REQUIRED:

Keep Mr. Hubacek informed.

-
DISTRIBUTION:
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142 DELARONDE STREET
P O BOX B008 + NEW ORLEANS LOUISIANA 70174 « (304) J86-2345

March 24, 1977

LPL 6640
Q-3-A35.02.01
Response Req'd: Yes
By: April 5, 1977

Mr. B. K. Stampley

Project Manager EBASCO SERVICES, INC.
Ebasco Services, Inc.

Two Rector Street RECEIVED

Newv York, K. Y. 1'0006
AR 2 S 1677

SUBJECT: Waterford SES Unit No. 3
FRC Audit - March 2 - &, 1977
WATERFORD 2 FELD
Dear Mr, Stampley:

Attached is a copy of a letter dated March 21, 1977, from the RRC Office of
Inspection and Enforcement - Region IV together with a copy of the NRC
Inspectgrs Report concerning the audit conducted on March 2 - &4, 1977,

Please refer to the paragraph in the letter relative to proprietary information.
According to the letter, LP&L is tc notify the NRC within twenty (20) days if
any informatior coniained in the report is considered tc be proprietary.

1f any info =mation in this repert is comnsicdered proprietary, your writtez
response must be handled iz an expeditious manner. Our respouse to the NRC
must e made before Friday, April 8, 1977. 1If you do not contact us by
April 5, 1977, we will assume that you consider none of the information
contained in the report to be proprietary.

By copy of this letter to Mr. W. Mawhinney, we are asking CE to respond to
this request in like manaer.

Yours very truly,

POL ocuel/

D. L. Aswell
Mansger of Power Production

DLA/OPP/jhl

Attachment

ec: Ebasco (2), J. M. Brooks, J. 0. Booth (2), D. L. Aswell, L. V. Maurin,
A. E. Henderson, D. B. Lester, P, V. Pransankumar, B, W. Otillio, =
F. X. Shaughnessy, L. Biondolillo, T. F. Gerrets, C. G. Chezem,
D. N. Galligan, C. J. Decareaux, W. Mawhinney, O. P. Pipkins



Common Founcation Mat Lecading anc Subsurface Fe

naroe

0

The common féuncation mat s founded or Plefs
47 feet below rear sea level (MSL). The PSiF

Lesign Specification LOU 1564.4671 505, Section VII, "Founcation
Properties,” specify maximum &)lowable net sci) bearing pressure is

&.C kips per scuare fcot (ksf). The maximum 21lowaktle pressure dif-
ferentiai across the mat is 1 ksf. [For periods of less than 2 months,
meximum differential loading is 2 ks¥.)

tocere clays at an elevation
» hpoendix 2.C and Ebasco

Peview of the Ebasco computer print-out, "Accumulative Summary of
Placerent Stress," indicated that the current .Loi) bearing stresses of
the mat, as of “ebruary 1€, 1377, (week #70) were 3.921 ksf maximum
(Northwest corner) anc 2.825 ksf minimum. The predicted bearing

stresses for veeks #72 anc #74 were 3.547 ksf maximum, 2.958 ks¥ minimum,
and 4.007 ksf maximum with 23.114 ksf minimum, respectively.

Redesign of tne non-safety related turbine building foundation reauires
the placement of structura] backfill (Class 8) from the Pleistocene
layer to an elevation 14.5 feet above MSL, in lieu of pilings. The
excavation and backfill activities in the area of the turbine building
may delay the schedule for recharge of grounc water to effectively main-
tain the net maximum foundation mat bearing tressure at or below 4.0 ks<.
Ebasco represertatives indicate that consice-ation is being given to
increasing the maximum allowable net scil pressure from 4.0 to 4.2 or
£.5 kst.

No discrepancies were noted during this portion of the inspection.

Structural Backfiil - (lass A

The backfill around the common foundation mat and safety related
tructures is civicec intoc seven (7) €911 areas (#1 througn #7).
Recorcs cated from Cctober 4, 1878, to January 25, fcr inspec-
tion and testing back®iil were reviewed “or the :

<

Fill Areas ho. Days Reviewsc

SOy O W
WM wMn

The following records were reviewed for each of the days listed above:

J. A. Jones Daily Backfill Inspection Report

Ebasco Borrow Material Inspection Report

Ebasco Excavation and Stripping Inspection Report
Ebasco O2ily Backfill Inspection Repors:

Ebasco Backfill Acceptance Repor:

I11-2
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- E DU|5|ANA/ 142 DELARONDE STREET
POWER & LIGHT/ 20 BOx 6006 *+ NEW DRLEANS. LOUSIANA 70174 » (504) 386-2345
MIDDLE SO41 -
L IES SYSTEN

March 25, 1877

LPL 6644 ——— -
. ; Q-3-A28.14

—

SERVICES, INC.
Mr., R, K, Stampley EBASCO

Ebasco Services, Inc. R E ot E AV ED

Two Rector Street
New York, New York 10006 MAR 2 ® 1977

SUBJECT: Waterford SES Uait No. 3 :
Soil Bearing Pressure WATERFORD 3 FIELD

Dear Mr. Stampley:

Attached is a copy of a Documentation of Telephone Communication for your
information.

( Yok o5 . e AT - SRR 3 | S ey -

Yours very truly,
D. L. Aswell
Manager of Power Production

DLA:LWM: gow

- Attachkment

ece: Ebasco (2), J. M. Brooks, J. 0. Booth (2), D. L. Aswell, L. V. Maurin,
A. E. Henderson, D. B. Lester, C. G. Chezem, F. X. Shaughnessy, H. W. Otillio,
P.V. Prasankumar, T, F, Gerrets, L. Biondolillo, D. N. Galligan, C. J. Decarea:
F. J. Dr=mond .



DOCUMENTATION OF
TELEPHONE COMMUNICATIONS

% e » o =
',:_" DATE: March 22, 1977 TG : 3:45 BB PLM.
PARTY CALLING: _ L. V. Maurin - LP&L
(Name) (Company)
PARTY ANSWERING: Robert Benedict NRC
(Name) (Company)
SUBJECT: Soil EBearing Pressure PILE: 3-A1.04
3-A1.02
Q-3-A28.14

¥: (INCLUDING DECISIONS AND OR COMMENTS)

T called Mr, Benedict to inform him that the Soil Bearing Pressure,specified
not to exceed 4000 lbs. per sguare foot in the PSAR, would actually exceed
4000 psf but not 4500 psf., I informed Mr. Benedict that Reglon IV Inspection
and Enforcement had been notified of this fact and it had classified this
situation as being a "Potential Significant Incident". 1If it develops that
i this incident is not significant, Region IV I&E will be so notified by phone.
( -—Should it develop that this incident is significant thea Region IV I&E will -
be given a written justification within thirty days. :

1 pointed out to Mr. Benedict that the increased effective stress is still
safely within the maximum allowable scil bearing pressure of 15000 psf, and
that the factor of safety against any bearing failure under the increasec

loading is still in excess of 3. :

Mr. Benedict expressed satisfaction with this report and felt thaZ, since

Region IV I&E was aware of the situatior, everything was in order.
- .

ACTION REQUIRED:

DISTRIBUTION:




L lA A 142 DELARONDE STREET

o ;“"hu POW LIGHT/ pO wxm-uzwm.wmmsu-awm
March 25, 1977

LPL 6639
Q-3-A28.14
S—— / Response Reg'd: Yes
By: April 11, 1977

Mz, R. K. Stampley
Ebasco Services, Inc.
Two Rector Street

Sow Teck, Fow Tork 20006 EBASCO SERVICES, INC.
SUBJECT: Waterfurd SES Unit No. 3 ' R E C E I V E D

Allowable Scil Bearing

Pressure Limit AR 2 21977
REFERENCE: (1) Letter IW3-452-77 dated March 7

(2) Letter LPL 6635 dated Ma=’ 3 £ORD 3-FIELD
(3) Letter LPL 6640 dat-~ . WATERFORD
- 124
Dear Mr. Stampley: 1// uo.yﬂ"
- 2 o e

We have revievw- - Z. P ‘ation that
the soil * L i £roe 4,000
to &4, g = . 2€ safety
agains o SC 2 ( in excess
of 3,bs A L - 0 pounds
per squ. e‘*c sL - /3 ¢ W io-
cluded 1 (L V
Reference ;6\/ itween
LP&L and t. ceported as
a Potential . -essure prior to
recharging = .vt as stated in the
Waterford 3 . . This information was also
communicated .sing Branch by LP&L. In this re-
gard we ask Eb ..c detailing the reason why the Soil
Bearing Pressm . pounds per square foot will be exceeded
and justifying -aded change in the Soil Bearing Pressure Limit
to 4,500 pounds .quare foot. This report should be provided in a suit-

able format for submission to the NRC.
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' M. B. K. Stampley

% -Page 2 , Sy

March 25, 1977

We request that you advise LP&L of Ebasco's recommendations for handling this
potential deficiency. Should it be treated as a reportable deficiency or
sbould the NRC be provided a written report for informatiom omly.

IE Inspection Report No. 50-382/77-03 which was forwarded to you by reference
3 addresses the Turbine Building Foundation Design Change as an item of con-
cern. We recommend that Ebasco consult this reference pricr to responding
to the above requests.

Please note that LP&L must respond to the Potentially Reportable Deficiency
with thircy (30) days.

Yours very :ruly.,

L Cewweld | '

D. L. Aswell
Manager of Power Production

. .- -DLA/FJD/44 e B L e ¢ i

cc: Ebaseo (2), J. M. Brooks, J. 0. Booth (2), D. L. Aswell, L. V. Mauria,
' A. E. Benderson, D. B. Lester, P. V. Prasankumar, H. W. Otillio,

F. X. Shaughnessy, L. Biondolillo, C. G. Chezem, T. F. GerTets,

D. N. Galligan, C. J. Decareaux, F. J. Drummond



I1.

III.

Iv.

SUMMARY OF FINDINGS

Enforcement Action

A. Items of Noncompliance

None
B. Deviations
None

Licensee Action on Previously Identified Enforcement Matters

A. Items of Noncompliance

) Violations
None
& Infractions

76-11/1.A.2 Certification of QC Inspector

This item remains open pending review of the licensee's
corrective action. (Details I, paragraph 4.)

3. Deficiencies

None

wm
(-
L4
-
s
w
ot
-
O
o |
wn

None

New Unresolved Items

77-04/111 Potential Significant Construction Deficiency Related to
501 earing rFressures

On March 23, 1977, the licensee reported to RIV a potential significant
construction deficiency related to the possibility of exceeding the
maximum soil bearing pressures under the common foundation mat allowed
by the PSAR and specifications. The licensee is currently evaluating
this matter. (Details I, paragraph 6.)

Status of Previously Reparted Unresolved Items

None
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5v'382 7/’0

DETAILS 1i:

| {ﬁ//’ .

\ ( /

Accerpanying Inspector: \
Je 35 Tapic.*ﬁeactor !nspogjp 'Tplerr

Reviewsc by: f

&

“w

Engineering \Sypport Sectio

, Ch1€7, Lngineering Support Sectior

Persons Contacted

2. Louisians Power and Lizht Company (LPSL)

0. P. Pipkins, Q& Engineer

b. Ebasco Services Incorporated (Ebasco’

G. F. Goodhart, Site Soils Engineer

Scope of Inspection

The sccpe of this 1nspection was 1imited to 2 review of the licensee
approved increase in soil bearing pressure and to the review of quality
assurance records relative to Category I Structural Backfill. Tnis
inspection was performed under the supervision of the principal in-
cpector.

So:1 Bearing Pressure Limi¢ Increase

: » = ALl Y211A Yo Rl B
- .. ~ - - N .
;ﬂ-- - '~~.‘ a” ﬁ PE-U’S. .--;Q a ‘ J: e
-

tc Recnarging,” was reviewed by the insoector. Tris repoes justifies
an increase in allowable bearing pressure on the pasitc that an increase
to 4200 pounds per square foot would actually be favorable in recom-
pressing the foundation clay to its preconstruction condition. LPA&L
letter of concurrence number LPL 6639, dated March 25, 1977, documents
licensee approval of the change request &nd requires a report detailing
the recommended change.

‘ -
B ce P
INg Fressure Prigr

n'
n

No discrepancies were noted during this portion of the inspection.

I11-1
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The inspector selectively witnessed the stress relief activities

for conformance w~ith the CBAl Procedure and ASME 23V Code, Sections
I11 &nd VIII, 1971 ec¢ition including Code Case 1493 requirements.
The inspector and Licersec's QA Technician prepared a time-tempera-
ture plot of the vesse’ stress rel‘ef cvcle to assess conformance
with the following requirements as specified in the ASME E&PV Code
anc the (CBA. Procedure:

(1) Heating rate above 600°F - 100°F/hr
(2) Maximum gradient in 15' on vessel, heating and cooling - 250°F

(3) Helding period - 115C°F (<75 - S50°F) - 2ic hours
raximum temperature gracdient - 128°F

(4, Maximum allowed temperature - 1225°F

(5§) Cooling rate above 600°F - less than 125°/hr

A segment of the plot, Figure 1, is included showing the data recorded
for heating, hold and cooling of the vessel. The inspector observed
CB&I personnel monitoring instrutentation, burner operation, supoors:
equipment, thermal expansion and irsulation integrity on 2 regular
basis. A maximum temperature ¢f 140°F was measured 2%t the inner
surface of the concrete shield wail.

No items of noncompiiance or deviations were identified.

Foundation Interaction

The inspector reviewed the results of twenty-three In-Place Density
Tests, five Farticle Size Analyses, and thirteen Daily Backfill
Inspection Reports for the randomly selected dates of April 11 anc

12, 1877. A1 records reviswed were representative of the arez beneath
the Turtine Gererztor 11ding anc were found to be in accordance wish
Ebasco Specificasion | 1564.482, "Filter and Backfill," Rev. 3 and

¢ 18
Ebasco Quality Control Instruction QCIP-2, "Soils Control,"” lssue G.

- - . y -

-
-
-
~ 0.
-

The inspector reviewed the Ebasco computer print-out entitled, "Accumu-
lative Summary of Placerent Stress," which indicated that the common
mat bearing stress as of June 22, 1977, was 4,117 pounds per square
foot. The 21lowable soil bearing pressure prior to recharging, which
is now 4,500 pounds per square foot, was increased by 500 pounds per
square foot in accordance with the recommencdations in the tbasco report
which was reviewed by the inspector entitle’, "Allowable Mat Bearing
Pressure,” April 1877.

e m——— e —— - - ———— —— " —
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Static Earth Pressur:

The combined structure was designed for at-rest pressure and
nydrostatic loading. The at-res: ear:h pressure coefficien:

(Ko) of 0.5 and a buoyan: unit weight of 65.5 pounds per cubic

ft” (pcf) were used for the backfill matesial. Two hydroscatic
loading conditions were used. The water leve. was taken a: +8 ¢=.
MSL for normal conditions and +30 fr. MSL for flood conditions.
The pressure distribution used to design the below grade s:ructure
walls is shown on Figure 2.5-100. Refer o Subsection 2.5.4.6

for a discussion of the groundwater conditions at the site. For

4 complete description of ear:h pressure load combinations used

in conjunction with other foundation loads refer to Section 3.8.

5) Dynamic Eartn Pressure

A dynamic lateral eartn pressure analysis was performed for all
seismic Category I structures using :he following criter.ia:

1) Effective displacement of s:ructural wall relative 2o =he
$0Ll was tne aritnme:i: sum of the movemen: of :the wall
obtained from ine dynamic analysis and the maximum relative
soil displacemen: in tne free field as determined by the SHAKE
computer analysis.

2) The strain was computed from the wall movemen: at 2 particular
depth divided oy the horizontal component of lengzh of =
Rankine failure surface at that depth.

3) ‘The lateral pressures were obtained bv a relarionship between
coefficient of earsh pressure vs. strain, as determined from
iadoratory tests (Figure 2.5-87) discussed in Subsectiorn

- = . -
£ L4
.l %, 0.9

Tne aynami~ eartn pressure distridution usec for design of the below
grade structure walls is presented in Figure 2.5-101. Hydrostatic
pressure under SSE loading was taken as +5 f:. MSL, i.e. low water
level condizion.

2.5.4.11 Design Criteria

The existence of the siightlv overconsolidated Pleistocene clavs at
elevation =92 f:. MSL, indicated :that significant long term and differ=-
ential setzlements could be expecied for heavily loaded s:ructures
founded on individual spread foctings. To eliminate differential and
long term settlement considerations the heavy loads were compensated by
a comoined foundation structure with the Reactor Building, Reactor
Auxiliary Building, and Fuel Handling Building (seismic Category !
tructures) located on a common ma: foundation. The floating foundation
principle was utilized and the comdined foundation will apply an effective
load to the dearing stratum clavs which is approximately equal o the
existing overburden pressure.

2.5-87
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All seismic Category I structures are founded in the Pleistocene formation
On a common mat with a bottom elevation of =4/ fr. MSL. A% this level the
mat bears in the upper s:iff tan and grav cslays of she Pleistocene
formazion. The objective of the common ma: foundation is illustrated in
Figure 2.5-102. This figure illustrates the various soil conditions and
pressures during four stages of construction shown, beginning with initial

soil conditions and finishing with the completed structures and backfili
in place.

The soil conditions at =he site were evaluated in terms of vertical
effective strusses at the mat bearing level (=47 fr. MSL). These stresses
initially sere 3300 psf prior 2o comstruction. The first construction
stage illustrates the pressure upon completion of excavation ¢t the boitom
of mat elevaiions thereby reducirg the stress 2o zero. Nex:z, an inter-
mediate st_.e of construction is illustrated in which the effective

stress at the botiow of the mat approaches 4500 psf. This is due to the
weight of the concrete structures with the water :able lowered below the
mat. The final stage illustrated is with *he buildings completed, the
sand backfill completed, and the groundwater table back %o iss initial
condition of #8 f:. MSL. The mat level bDearing pressures for the zompleted
stage will be 3100 psf. This is 200 psf .ess than the initial soil
pressures a: the site. For this reason, set:lements will not be a zoncern
witn tnls type of foundation.

Since this foundation concept involves the balancing of existing soil
pressures, a time history diagram of soil pressure was developed and is
illustrated 7n Figure 2.5-103. This figure details the soil pressures

at the boctrm of the foundation mat. It begins with the ir tial soil
pressure coaditions and develops the pressures during the progressing
phases of construction. After excavation “he pressures were redused

to zerc. Inls is analogous o tne pnase descridbed earlier in Figure
2.5=102. During :the concrete construstion stages, the pressures in-
Sreased and continued until a pressure of mnearlw 4700 psf was asplied.
This Pressure was preceterminec Lo De a maximum pressure thad is desirable
with Iais type of foundation concept. This is based on the reconsolida=-
tion claracteristics of the soils 21d was deemed toc be a pruden: value

to maintain during the comstruction phase. In order tc keep the soil
pressure at this level or below, *he water table will be allowed %o rise
thus compensating for furzther pressure increases, as shown on Figure
2.5-103. This procedure reduces the effective soil pressure and maintains
the effective pressures below the 4500 psf level and establishes final
effective pressures as described above. Detailed construction st ages

are given on Figure 2 5-104 thru 2.5-111. Each diagram corresponds :0 the
phase outlined on the aforementioned bearing pressure time history diagram.
These figures illustrate the vari'us construction features involved

during each phase of the work including the sand backfilling, saturation
of backfill, and other construction aspects,

In particular, the detailed foundaticn design considers the followiaug
principles, rationale and distinet features:

a) The base of the combined mat foundation is located at elevation
=47 fr. MSL resulting in a final effective soil loading condition
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of 3100 psf as compared o the initial effective overburden
pressure of 3300 psf.

5) Design criteria nave established a 1200 psf overload above the
existing effective soil pressures which may be applied only during
the comstruction pnase of the work. This(is primarily %o maintain
a8 margin of pressure below the preconsolidation pressure of :the
materials with the lower OCR's.

¢) The excavation of the Recent deposits, consisting of soft clavs,
silts and sands extending to approximate elevation =40 €=, MSL
and subsequen:t excavation of tne stiff Pleistocene clays results
in an elastic rebound and heave of the final exposed clay bearing
strata. Refer %o Subsection 2.5.4.13 for a discussion of measured
foundation neave and settlemen:. Heave is minimized by excavating

in increments and by rapid concrete placement in designated sections

of the ma: in a predetermined sequence to optimize recompression.

d) By conforming with the floating foundation principle, comstruction
set:lemen: of the seismic Category I structures is confined essen-
tially to tne recompression of the redbound and heave experienced b5v
the Pleistocene materials witn an additional preconsclidation for
nigher backfill imposed loading. It is desirable to complete the

major portion of tnis settlemen: during the construction period there=

fore the applied loading sequence is arranged with this particular
aspect in consideration.

) By applylng a maximum effective loading of nearly 4500 psf =he major

amount of recmpression takes place during the construction phase.

"
S

During tne comstruction onase a dewatering svstem is installed
around Ine perimeler and wilthin tne excavaiion to control under=-
seepage tnrough s:.t and sand lavers in and below =he excavation
siopes. Refer to Subsection 2.5.4.5.2 for a discussion of the
dewatering sysiem used at the site. A series of twelve recharge
wells are alsc located around the perimeter of the ma: foundation
extending into the compacted shell filser blanke: under the mat.
The locations of these wells are shown in Figure 2.35-83. These
recharge wells assist in introducing hydrostatic uplift forces %o
compensate for additional construction-imposed foundation loads
beyond the 4500 psf allowable pressure.

In order to ensure mee:ing the design objectives, detailed excavation
specifications and drawings were prepared. Figures 2.5-8] and 2.5-82
detail configuration of the excavation. The slopes presented on these
drawings were established based on the soil properties determined from
laboratory and field tests. The excavation specification detailed :the
consctruction of the concrete mat foundation such *hat it =minimized the
exposure of the stiff clays at the base of zhe foundation. In order %o
assure uniform pore pressure distribution in the clays beneath the mat
upcn relieving tne dewatering svstem, a filter media consisting of
compacted shell was utilized. Dezailed ins:trumenzation, consisting of
elecirical extensometers, mecnanical heave points, pore pressure
piezometers and settlemen: plates, were installed %o monitor heave and_

- -

2.5-89
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EVALUATION OF DISPOSITION TO NCR SUPPL. 43 w3-535

The newly identified cracks which are indicated by the dashed line on the
attached sketch, are %o be sealed and repaired accorcding to the Supplement
#2 attached to NJR W3=535. All such cracks bemeath a specific concrete
placement gust be sealed and dry prior to concrete placement. These cracks,

ter being repaired, will mot cause anmy further effect on the structural
capabilities of the foundatico mat. If amy of the constructiom joints
indicate leakage, the entire comstruction joint is 2o be sealed until all
leakage ceases.

Quality Control should carefullvy inspec:t the cracks pricr %o placesent

to verify that oo cracks nave beexn zissed zJue 2o surface dus: or slacemens
equirment and that the cracks that have dDeen repaired are not continuing
to leak.

lagher \NB=26=77
Site Comcrete~Hydraulics Zagineer
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EBASCO SERVICES f=i

RPORATED

UTILITY CCOCNSULTANTS - ENGINEERS -:owsrnug;;i'
TWO RECTOR STREET &
NEW YORK. N.Y. 100086
ma;-aw -
August. 24, 1977
LW3=1617-77
14Q-2-12
/
Mr D L Aswell /'
Vice President-Power Production
louisiana Power & Light Company P e ™
142 Delaronde Street - 3
New Orleans, lLouisiana 70174
Re: _BASERZIORD SES UNIT N6.-3 [ Qg"

CCONSTRUCTION DNCIDET WO,
CONCRETE 'OL‘DAZ"“ ¥ MAT CRACEISG
BENEATE TEE CCNTAINMENT

As Tequested by Mr A E Eenderson, we are forwarding cune 2opy of our
£ile on Construction Incidect Yo. 8. This comtains the bases for our
opinion that this incident is considered to be of the non-repcrtable
type.

If you have amy Qquestions or recuire additicnal izmformation, please
advise us.

Very truly sours,

KK Jply 1

/

R K Stampley
RRKS:PG:ej Project Manager {/"/77

Brooks



k. Wall 499504-11A4 and Shield Wal) Reinforcing Steel

The inspector observed the repaired
stiil had the forms in place.
that the reinforcing steel a d wall had been
repairec and that the noncy FC been closed out.
Fina! cocumentation of the Bepai ) eviewed during e
subsequent inspection. Thih&y \ emain open pending review
of the ¥inal documentation.

11A4 which
ed the inspector

e Concrete Foundation Mat Cracking Beneath the Containment

The inspector reviewed the status of a potentially significant
construction deficiency relating to cragiiggedis the foundation

mat which was reported to RIV on Au The cracks are
located beneath the contzinment 2 Dy water seespage.
Review of correspondsnce indica requiring that
the cracks be sealed prior tg
the containment vessel. Thefnspec
cracks with Sikadur "High-mo@LV."
pending review of the resultd
inspection.

£ the sealing of
' will remain open

Safety Related Structural Stee)

The inspector observed structurz] steel erection by American Bridge in
the area of the cooling towers. Specifically observed were the bolting
and torque testing of four joints. These work activities were found

to be in accordance with American Bridge Procedures No. &4 and 10.

Qualification records of the QC inspector were reviewnd. These records
indicated that the QC Inspector was qualified in accordance with ANSI
N4S5.2.6.

T - . 13 - e &£ " } » Q2Q%8
ine inspector reviewed calibration records Tor torgue wrench MNo. 9488
; ChdiAmara s Tnatlm B > Qy WES o K £k . 5e

enc tThe JK1a4more<hiine 01T Jester o SvID ne Lorque wrench was
- -2 - - ja - 11 » 1~ 0 A
TOuUNC to De cCalibrated in accordance with Procedure No. 10. The dbolt
n

tester was found to be calibrated by Pittsburgh Testing Laboratory o
March 14, 1877, however, the tester is not specifically included in the
calibration program as part of the procedures. This and similar omis-
sions of equipment requiring certification had been identified in the
Ebasco audit of American Bridge, Report No. JG-77-7-1, dated July 29,
1877. This matter will be resolved through the close out of the Ebasco
audit. Resolution will be verified during 2 subsequent inspection.
This item is considered an unresolved item pending review of final
closeout of the audit findings report.

No items of noncompliance or deviations were identified.




L)

During the inspection of the above fillet welds, it was noted

het the zinc-rich paint applied to the vwelcs as a protective
cLzting 1n accordance with Fiscnbach and Moore procedure CP- 252,
PRev. 2. containec cracks. The inspector reviewed constructio
procedure CP-202 and au2lity control instruction QCI-101W3 tc
ca2tlermine the recuirerents d°f1n1n; an accectable painted surface
erc could noct ascertain well definec acceptance c*:ter1e The

1'5 2cior discussad the matter with the licenseas's Quality Assurance
Technician and the contractor's Pro Ject QC Manager and was in€ormed

'
‘
-’

n3t peinting was inspected during the final inspection of *he
irstallec ,u,por°.. The 1nspec:cr exnressed concern to the licensee
regserding the definition of quali ty requ1remnn.s for the zinc coating.
Tre thePSﬁe committed to redefire the qual ity requiremenss for the
ccating anc review the components already painted to insure tre
cca‘ﬁ"cs were not cracked.

This item is considered unresolved and will be reviewad curing
subsequent inspections.

Significars Construction Defiziencies Reported by the Licensee

The ins

c2ctor reviews: licensee actior related to the followire <tems
which were previcusly reoorted as signific an. or potentially s§gni‘i:ar:
construltion deficiencies in accorcance with the requirements of
10 CFR 50.55(e)

a. Cormon Fourdation Mat Cracks

After an unsuccessful attemp: at pressure injection of Concressive
1380 epoxy into hairiine cracks caused by mat flexure, 2 more
effective procedure was initia . tro’! the leakaae of water
through the cracks. This pr sted of chipping 2 one

incn deep trench along rack, roughening anc
cfea' ng of the surface ot strip on either side
e e R sapm S45%9 2 S'VLEEID HS Jnpt,

&D0X; 11 repairs ben nere monitorec for

one day ang nc insicatioNio! r iggffage was observed. The in-
spector viewed the resu’ urss seaiing operations performed

in anticipation of future ¢

e i1l placements which shoyld,
when placed, reverse the flexure and minimize the cracks. b
J -7

M'!rrafb 1 Ca-f!'!!“a CLosED T

b. Excessive Lir Entrainment

-571-S01-58 and -28 have

sive strength is less
square inch as an areaz
5B and up to and includ-
g of tnis placement. The
Ftely fifty-two square fest

Additional borings in wzil pl
identified the area where ¢o
tran the design strength off§
from one to four feet belo
ing thirteen feet from the
tot2] arez involved is thdlm®
cut of a total wall arez oW
The wall is three feet thick®




EBASCO SEMVICES incoaP RAED | £.500.but o®

e

4 QUALITY atSURANCE
e SR :‘) 5- ”;/n NONCON‘ORMNCE REPORT Yellow « Digonineon recommend ing

Coapos i

whooe + PLAE o Sive C0a Superviner ’

we Ponk . Imy t NCR

INSTRUCTIONS. ‘See bock of form TEND TEEND CODE: 2&CC. 2, 9 SUe: 93 . e

e - e

le €5 OM PapugcC* 2 ‘;o.- NG wO./3PCC NO D
TASERICAD SES LT 0. 3 | F.E.AR. -

SLPPLER CONBTRUCTION OC OF CONTRACZTOR ) o NE. 8

J.A. JONES CONSTRITTION 0. Wy A

CESCM P . On OF COM INENT PanT 08 Svs~gw &)

2 -
l.gD!SCRl’T!ON OF NONCOWNFORMANCE i lrems Invelved, Specificetion, Coce or Srondord to Which /tems Lo Not c.ﬂ.‘y.
Submit Sherer f Applicobiel

There are corcrete wacks in the base mat of the Reactor Auxiliarv Buildine, This

is evidence bv the tercrlation of water in srall amounts, ur throuch these cracks.
These cTacks are located in the Gas Surce Tank Roam, Waste Gas Tanmk Roam, and Waste
Sas Cocressor "B" Room, all at elevation -35.0C. See attached 7.S.32.R. recuirermenss
for surlemental irformation., NOTE: These are exartles of where cracks were found.
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ATTACEMENT T
\

The effect of postulated widespread hairline cracking of the basezat

has been investigated by Civil Engineering for stabilitv of the
Containment Vessel agaiost flotation and overturning under buovant
conditions caused by postulated groundwater intrusion and bv Corrosion
la;ineering for groundwater induced corrosion of Teinforcing steel and
Containzen: Vessel bottor head, Thewe wemr <ne Shey Petewvian  Tholuem
St man . INVEs T CaTIioN. Q—-r'lh e

Based on their findings that there are no stability or corrosion problems
it is concluded that no corrective action is required.

See atztached sexcrandums:

Catec Aupust 5, 1§77,

-

<. Mescrandum from P.C. Liu to B. Crant dated Mavr 24, 1983.
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) COR-LW3=77-55M
To: P Cross=an e - o 2.7
~,I7-U"4'~' ’311__/' /2-_,‘:,C'.="‘,
J rs L4
From: A W Peabody/~ D Oliveié‘ //

Subject: LoOUISIANS POVZR & LICHT CoMPaNny
WATERFORD SIS UNIT 3
CCRRECSION OF RIINFTORCTNG <ZEL AND
STZEL CONTAINIENT VESSEL PLATES IN CONTACT WITH WATER

Iz actordance with your telephone request, we have analysed & possidle
situation in the co==on S2at wheTe supposed'y ground water veeping f:o
concrete cracks found on the surface of the =at could corrode the
reinforcing steel and the outsice botiom plates of she teel Contaisn-
2ent Vessel,

it is 2 proven fac: thas coucrete by its alkaline razure Fassivates
carbor steel exzbedded iz ie.

It 45 2lsc known that valer in contacs with ccncrete becozmes alkaline
and consequently its corrosivity o steel decreases conrideradly.

Iz addition o these factors, assuzing that ground wates is lef: inside
the crack network o a certain extent, this vater will be near stagrant
and wvithout Teplenishoent of exrgea. Consequently, the rate of gorresieon
under the above circumstances, if any, will beneglizidle. This &pplies
oe vessel So:sc=

-
- :.-7}.

Lo the reinfercing rezacs as wel! as =

© the ousside
piates, i case the repaircs presencly be <
. 3

ez

ing ceaduc

prevent the vater fr:= Teathing the veszel
¥o/ha
cc: R K Sta=pley

J O Booth/3 D Fowlex

D N Galligan

L Skoblar

W F Gundaker
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FRASCO Interoffice Correspongence

catt  May 24, 1583 g1z REr. File! §-c=20

1c Srant OFFICE LOCATION waterfczd Site

= Ou P C 1-‘-@1 oFrisg LOCATION 87 WIC

SUBLEST LOTISIANA POWER & LICST CONZARY
WATERSC2D €38 UNIT NC. 3

9t COMTADENT STABTLITY

- - — — - - -

Tnig ig =T cENTiTm 6T azeversaticn t2at the alesl camtaimment gtability
“sg “ean Tevizwed for s ‘mazsizally gcaditisn that +he exteriss of the cn-
cairmsot would sadlect 0 subsuTTIce water Up IC £-1.50 €. The tesultes of I8
raview Seve soncluded that w=der suszh A sonditicn the stadilizy of the gontaslne
mant will 3ot de cowpromised. =e gtabilicy calculations vill be dacluded &
Yolums 17, FSAR Dasigxa Izput = 6wl2-PSAR-002,
’
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