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MEMORANDUM FOR:

FROM:

SUBJECT:

DATE & TIME:

LOCATION:

PURPOSE :

PARTICIPANTS:

George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing

Hans Schierling, Project Manager
Licensing Branch No. 3
Division of Licensing

o

DIABLO CANYON - SEISMIC REEVALUATION MEETING WITH

PG&E AND NRC ADVISORY BOARD

October 21, 1985
10:00 am - 5:00 pm

Room P-118

Phillips Building
7920 Norfolk Avenue
Bethesda, Maryland

PG&E will discuss the soil-structure interaction (SSI) portion
of its Long Term Seismic Program with the NRC Advisory Board
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Hans Schierling, Project Manager
Licensing Branch No. 3
Division of Licensing
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Mr. J. D. Shiffer
Pacific Gas and Electric Company

cc:
Philip A. Crane, Jr., Esq.
Pacific Gas & Electric Company
Post Office Box 7442

San Francisco, California 94120

Mr. Malcolm H. Furbush
Vice President - General Counsel
Pacific Gas & Electric Company

- Post Office Box 7442

San Francisco, California 94120

Janice E. Kerr, Esq.

California Public Utilities Commission

350 McAllister Street
San Francisco, California 94102

Mr. Frederick Eissler, President

Scenic Shoreline Preservation
Conference, Inc,

4623 More Mesa Drive

Santa Barbara, California- 93105

Ms. Elizabeth Apfelberg
1415 Cozadero
San Luis Obispo, California 93401

Mr. Gordon A. Silver

Ms. Sandra A. Silver

1760 Alisal Street

San Luis Obispo, California 93401

Harry M. Willis, Esq.

Seymour & Willis

601 California Street, Suite 2100
San Francisco, California 94108

Mr. Richard Hubbard

MHB Technical Associates
Suite K

1725 Hamilton Avenue

San Jose, California 95125

Mr. John Marrs, Managing Editor

San Luis Obispo County Telegram Tribune

1321 Johnson Avenue
P. 0. Box 112
San Luis Obispo, California 93406

Diablo Canyon

Resident Inspector/Diablo Canyon NPS
¢/o US Nuclear Regulatory Commission
P. 0. Box 369

Avila Beach, California 93424

Ms. Raye Fleming
1920 Mattie Road
Shell Beach, California 93440

Joel Reynolds, Esq.

John R, Phillips, Esq.

Center for Law in the Public Interest
10951 West Pico Boulevard

Third Floor

Los Angeles, California 90064

Mr. Dick Blankenburg

Editor & Co-Publisher

South County Publishing Company
P. 0. Box 460

Arroyo Grande, California 93420

Bruce Norton, Esq.

Norton, Burke, Berry & French, P.C.
202 E. Osborn Road

P. 0. Box 10569

Phoenix, Arizona 85064

Mr. W. C. Gangloff

Hestinghouse Electric Corporation
P. 0. Box 355

Pittsburgh, Pennsylvania 15230

David F. Fleischaker, Esq.
P. 0. Box 1178 .
Oklahoma City, Oklahoma 73101







Pacific Gas & Electric Company -2 -

cc:
Arthur C. Gehr, Esq.
Snell & Wilmer

3100 Valley Center
Phoenix, Arizona 85073

Mr. Lee M. Gustafson, Director
Federal Agency Relations
Pacific Gas & Electric Company
1050 17th Street, N.W.

Suite 1180

Washington, DC 20036

Regional Administrator, Region V
U.S. Nuclear Regulatory Commission
1450 Maria -Lane

Suite 210 o

Walnut Creek, California 94596

Michael J. Strumwasser, Esq.

Special Counsel to the Attorney General
State of California

3580 Wilshire Boulevard, Suite 800

Los Angeles, California 90010

Mr. Tom Harris

Sacramento Bee

21st and 0 Streets
Sacramento, California 95814

Mr. H. Daniel Nix

California Energy Commission.
1516 9th Street, MS 18
Sacramento, California 95814

Lewis Shollenberger, Esq.

US Nuclear Regulatory Commission
Region V

1450 Maria Lane

Suite 210

Walnut Creek, California 94596

o

Diablo Canyon

Mr. Thomas Devine

Government Accountability
Project

Institute for Policy Studies

1901 Que Street, NW

Washington, DC 20009






Dr. S. T. Algermissen
U.S. Geological Survey
P. 0. Box 25046

Mail Stop 966

Denver Federal Center
Denver, Colorado 80225

Mr. Don Bernreuter

Lawrence Livermore Laboratory
P. 0. Box 808

Livermore, California 94550

Mr. Donald A. Brand

Vice President, Engineering
Pacific Gas & Electric Company
77 Beale Street, Room 2645

San Francisco, California 94106

Dr. Robert D. Brown, Jdr.

U.S. Geological Service
Building 8, #977
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Menlo Park, California 94025

Mr. Loyd S. Cluff

Pacific Gas & Electric Company
77 Beale Street, Room 1825

San Francisco, California 94106

Dr. C. J. Costantino
4 Rockingham Road
Spring Valley, New York 10977

Dr. James Davis
State Geologist

California Division of Mines and Geology

Room 1351
1416 Ninth Street
Sacramento, California 95814

Dr. David Perkins

© U.S. Geological Survey

P. 0. Box 25046 Mail Stop 966
Denver Federal Center
Denver, Colorado 80225

Dr. A. J. Philippacopoulos
Building 129

Brookhaven National Laboratory
Upton, New York 11973

Dr. Morris Reich

Structural Analysis Division
Building 129

Brookhaven National Laboratory
Upton, New York 11973
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Dr. David B. Slemmons
2995 Golden Valley Road
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Docket Nos.:

50-275

‘ UNITED STATES o
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D, C. 20555

0T & 1985

and 50-323

MEMORANDUM FOR:

FROM:

SUBJECT:

DATE & TIME:

LOCATION:

PURPOSE :

PARTICIPANTS:

George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing

Hans Schierling, Project Manager
Licensing Branch No. 3
Division of Licensing

DIABLO CANYON - SEISMIC REEVALUATION MEETING WITH
PGXE AND NRC ADVISORY BOARD

October 21, 1985
10:00 am ~ 5:00 pm

Room P-118 '
Phillips Building :
7920 Norfolk Avenue

Bethesda, Maryland

PG&E will discuss the soil-structure interaction (SSI) portion
of its Long Term Seismic Program with the NRC Advisory Board
on SSI.

NRC NRC Advisory Board

S. Brocoum M. Reich (BNL)

G. Giese-Koch A. S. Valetsos (Rice)
P. T. Kuo C. J. Costantino (CCNY)
L. Reiter G. Gazetas (RPI)

R. Rothman R. V. Whitman (MIT)

G. Knighton
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L. Cluff

W. White, et al
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Hans Schierling, Pro
Licensing Branch No, 3
Divisioq of Licensing
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Geology by R.H. Jahr

EXPLANATION

(‘Qal  Stream-laid alluvium
Qtb Talus and beach deposits

QIs . Llandslide deposits *

Qst  Stream-terrace deposits

ar  Alluvial-fan deposits

Qft Older fan-terrace deposits

Qter Depaosits on marine wave-cut terraces
\QIb Lake-bottom (?) deposits

Td  Diabasic intrusive rock

Tm Monterey Formation

To . Obispo tuff

Pleistocene — Recent
B

Miocene
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. .. SITE GEOLOGY MAP
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Contact involving surficial depasits .
Contact between bedrock units} dashed whero

X approximatcly
Fault, showing dip located, dottad

whera concealed

Strike and dip of beds by Qter.

Strike and dip of overturned beds j
Highly contorted beds J
Axis of syncline '

Boundary between different generations of Qtes

Trend and range in dip of beds folded or warpea
as on a small scale

Surface trace of resistant horizon in Tm






ne
e

- w LRy
.
N o ——
e - \\ -
v ~
X § L § s
. 2 <
. ) it
S.
3 x%
2es . £ &9
-
] Y 53
! M I
e ] 1 - ..
. ~3
.- . - ; - :
13 -
M | loe l Oilginsl Grovsd Sutless. Latsrieg Lot Stepe. - 3 : _ves |
- -
-1 : <2 H
L3 I : - : H e
. Fuel h 3 . = 7
s Manating H s oo
% it Building Y N 1a -t
> . ] 2 ,..r
H e
s in Tecese"
- Uslt § Coale Tcnl Stiuctute - l. e o 2 e
aeee
: s C-.-'--
ML [RURRS L . e
JPRTT L )
o Cilgensl Sutlety
o Besrans puL__
P § PR
- e T
T -
. -]
r » ?e [ »e .
Kart g (o]
. Tm Bovessees ad Vorsmat
T, l\, Notgy TN |
o & % 0 For mcatvm of svcnen, 5o puwm b 252-24
o fymdats, oy
Lt 3w spouies ol gmine e 3 ey I, GLOLOEIC CROIS SELCTION Aek’ e
=k . SFASILITY SVALVATION
—zT Gtre ¥ vn POWEN PLANT CUT SLOPEL
. © OATIML US6S Musa o0 Level, 1929 Adpmiea tdh hntenand S1AMLO CANTON B1TE
. - e ™ Y %
- . -
N
.
.
-



"




. "- e %) . o 7
! [ ] 3 1 ) }
vy .
£
: . . i
1
[o] .
MRLMA Chanel kX
3
Y ,

LAY L] P
fon COnIN = .
o .

AP BS
T R N

\ N
o wi-d \L Y
| i
: C-X3 — ]
. SRERLY -
ol W
. wxo 3 i
(< recinc, S y recwes fs
T -, . AL I3
ssumite . ; » ]‘v
:tluvuu ‘*\u‘m‘ KY "Y’
. v ' . 3
AL A d vk Pt H i . . Fovin
(s H i T sm: 41 ALACTON f : Al I
o L] -’ " '] i 0. o8, .
S0 i U , o . 3 ‘. : } e e
G e 1y Rdnfd oy ‘ “‘ ety 8 i 7o N NN Ao oo
YN s S X S ity 4.
{ : ; g Sk g
N e 'I. '-4\ ‘ . ./;- ~ .
7 ; RYAS
¥
a 198 i
o LXfs3
ity %
2,
’ /'\"
4







— NNNSNSNRREENNS e e e e et
- I . .- * 1 'S 1 [ { 3 i ! -
¢ N 1 s 1 1 [ 1 B | < b
! .
i
]
H
»
Ada,
vwm‘
i 1018 03 20 By -u--l i g gesn
MR YRIPAD  Majos - . -
=a
Serron
vetin . - - o . ™ m
T PR ¢ = "‘ 4 5 .
- W v - )
l l 19 e v i p
Sode 41 0w L H
' 0 . . A
: T Y . eoas
- o (1 : \TE | RN . o RN - e e v
""\‘"’" R Pl e T 0 H : - DU LB 100 i
ELEELE RO O TN H H aim 4 H 3
:l Kl . i ; ! [ Vvitany ' ?E?‘l“:\ l i I' | N VR I ¥y | | i ¢
H 17§ '—m u el > 2 &t R i1 i i ¢ yation S
) : T a1 NABYG T ks | IR ? : 2 sl tonys !'-1::: . .
H - .. p AT B B iy 1 R 1 & 1'% el IME e -
S :;o«u' . =T. : | o] e 1 15 B 7 i3 e ! -
AL % 0. 3 ST -SRI R TR 5 < 2 47 .
:"‘;’;“ . ooy B " j ¥y - i sgeroasld : - P ade TN NUICALES ] * |
1 Loand BTN < 13 oy 8 A A L ’ ‘ R B9 ) aSeth) 2 ) e
] 31| i T e el ) SsE G
A |- Dyl b
e e, : Y t 1 ] M\ (e H v l Y yoany PITRS. .9 sy pr
BRI o g .| ‘ St 1 L T FRL it e s Bl PhL g T
g g il TR | I e SR 5 T X T > - + NIT==scvom nimar=s s 12D 2y e g van
L e B 21\ || R 40! 7 RET AT alk -
‘ B IR A i - ’J: : "'."‘;;"""' S . A/ H ﬁjL- o] 40 o W INE : 3y WXBLt
LY )] X O 5% B -uo. ' ) ” m::: L | W"I .,, L ] AYES B A .,ei.}; 11 “M ,
e B YAt sied ki Py < aar] WS t; ”"""' o ¥ F -ﬂ}‘.’.‘ N :[ 'l cwa T h T @l _é A
. $ P ey 2 . ] Py
: 4 . 3 i R : o Rasanae il | Ges ) e e
Rt : SR ' i '&\;l:." A N L
. ? A A S oxe ‘z FATILD * ) i -ig:
: - . s S 2 y 4 i
) - ol h
(v)__lll—..@;. -t - t;)—. . ‘L‘—-(:S 3543 S;r .l,‘ E}’b .:}
: e ? A st .‘L‘d:';‘ J >R 2 o
R Il I Dy N T o Ry . o:{ . c—— | —e
13 n-h"ll.n‘:w.)'l'ﬂ 233 . -1
oy A 5 e A ITRE XB T p 519V
A war o | .
o [ C.——‘ : A:L_.a)_.u.n...@___xu___@
0,
Fl¥ s B 5 g
“ﬁu‘ iy pu =] -
lE7-}':::::,. - = r T s T [ o
rYTYTITeTIITTYYTY 3
R VLA . .






-iememr v

=5

P wwries -

. e mew I ¢ emmivee

RUXTILIARY BUILOING 3-0 MOBEL B ENTIRE STRUCTURE WITHOUT FOUNDRTION

K
'ﬂ 4,
e

£

LS

o,

. 3

f

SfRg

2
?
»
AP 0
i
£
AN s
Yol
A3
2
o
f‘ ‘ l "
) ;
¥
» %‘k “
L.(
" A~
A
e Ttk
t
s ¥

PO ciEi G

(]
A
&g
: ¥ REEA
Q .(s'
LY PIRIES
4 !
+
Eyyariy g? Vi
A Yy "
A 7 (0735 ; A i}
Y o R EETIR
o 5 X g v
15 e
o & . ot .
Cp) < s
xA z ) 3 'l‘.
53 ) &
;2 L)
i, % .
7
AR v ) : 4
e X
29 3 e
&
o 2
3 53 S :
A 7 2y
| X i (e
205 % 4
&
3
% 0 -4
»
A v&‘
S (R X
5
% ,,.;
3 3
&
t
f Pt
e
7
@\

iwant  ataer 120N G oA/ X3 PLRNE  CRSE NO. 1







EXCERPT FROM NRC SER, SUPPLEMENT 2/

SER SUPPLEMENT NO. 27 STATES, IN PART, THE FOLLOWING:

“IN 1TS JUNE 20, 1984 LETTER, THE ACRS RECOMMENDED
CONSIDERATION OF ITS CONSULTANT'S ADVICE ...
THREE DIMENSIONAL SOIL STRUCTURE INTERACTION
SHOULD BE EMPLOYED TO PROVIDE ESTIMATES OF
STRUCTURAL RESPONSE”,






PACIFIC GAS AND ELECTRIC COMPANY
DIABLO "CANYON
LONG TERM SEISMIC PROGRAM

EVALUATION OF FOUNDATION-STRUCTURE INTERACTION

FREE-FIELD
GROUND MOTION

:

FOUNDATION-STRUCTURE
INTERACTION

!

STRUCTURE BASE
HMOTION

EFFECTS






OUTLINE OF ANALYTICAL APPROACH X

THREE-DIMENSIONAL (3-I') FOUNDATION-STRUCTURE INTERACTION
ANALYSIS METHODS WILL BE EMPLOYED, |

ALL COMPONENTS OF NEAR-FIELD STRONG GROUND MOTION WILL
EE INCLUDED IN THE ANALYSIS SIMULTANEOUSLY.

ANALYSES WILL CONSIDER SEISMIC WAVE INCIDENCE
CHARACTERISTICS INCLUDING INCLINED BODY WAVES AND
SURFACE WAVES.

AVAILABLE RECORDED ESARTHQUAKE DATA AT THE DIABLO CANYON
PLANT SITE WILL BE USED TO THE EXTENT POSSIBLE TO
PROVIDE INSIGHT INTO THE STUDY OF THE LOW AMPLITUDE
DYNAMIC CHARACTERISTICS OF THE FOUNDATION-STRUCTURE
DYNAMIC MODEL.






X

Free-field motion

pa)

Foundation input motion

Sarvcural model

\
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(c) structure

{a) total system (b) foundation

Substructuring of interaction model,
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ITEM 2:

ITER 3:

ITEM 4:

PROPOSED PLAN

REVIEW OF THE EXISTING DATA ON SITE FOUNDATION
MATERIAL CONFIGURATION AND PROPERTIES,

REVIEW OF THE GROUND MOTION STUDY RESULTS AND
DEVELOPMENT OF FREE-FIELD INPUT MOTIONS FOR SSI
ANALYSES.,

DEVELOPMENT OF 3-D FOUNDATION-STRUCTURE INTERACTION

ANALYTICAL MODELS.

FOUNDATION-STRUCTURE INTERACTION ANALYSES AND
PARAMETRIC STUDIES.

COMPARISON OF AMALYTICAL RESULTS WITH RECORDED
EARTHQUAKE ACCELEROGROMS.
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ITEM 1: REVIEW OF THE EXISTING DATA ON SITE FOUNDATION
MATERIAL CONFIGURATION AND PROPERTIES

GROUND SURFACE TOPOGRAPHY.

GEOPHYSICAL DATA SUCH AS FIELD MEASURED SHEAR AND
COMPRESSION WAVE VELOCITIES AND ASSOCIATED STRAINS.

GEOTECHNICAL DATA SUCH AS DYNAMIC FOUNDATION MATERIAL
SHEAR MODULI, POISSON’S RATIOS, DENSITIES AND DAMPING, AND
THE VARIATION OF THESE PROPERTIES WITH STRAINS AND THEIR
UNCERTAINTIES., j '






ITEM 2: REVIEW OF THE GROUND MOTION STUDY RESUTLS AND

B,

DEVELOPMENT OF FREE-FIELD INPUT MOTIONS FOR SSI
ANALYSIS,

SITE-SPECIFIC FREE-FIELD GROUND RESPONSE SPECTRA AND
THE LOCATION OF THE MOTION DEFINITION,

ENSEMBLE, OF REAL AND/OR SYNTHETIC GROUND MOTION TIME
HISTORIES ASSOCIATED WITH THE SITE-SPECIFIC SPECTRA.

FREE-FIELD SEISMIC WAVE INCIDENCE CHARACTERISTICS
ARD THEIR RELATIONSHIP WITH SEISMIC SOURCE LOCATIONS,
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ITEM 3: DEVELOPMENT OF 3-D FOUNDATION-STRUCTURE
INTERACTION ANALYTICAL MODELS

REVIEW THE EXISTING POWER BLOCK STRUCTURAL MODELS AND
SELECT/DEVELOP APPROPRIATE 3-I) STRUCTURAL DYNAMIC
MODELS TO BE USED FOR SSI ANALYSES.

DEVELOP 3-D) FOUNDATION MODEL USING BOTH THE FINITE
ELEMENT APPROACH (E.G,, SASSI COMPUTER CODE) AND THE
HALF-SPACE APPROACH (E.G.,, CLASSI COMPUTER CODE).
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ITEM 4:  FOUNDATION-STRUCTURE INTERACTION ANALYSES
AND PARAMETRIC STUDIES

BENCHMARK SOLUTIONS WILL BE PERFORMED USING .-BOTH THE
FINITE ELEMENT APPROACH AND THE HALF-SPACE APPROACH.

~ SSI ANALYSES WILL BE PERFORMED CONSIDERING ALL

COMPONSENTS OF FREE-FIELD MOTION SIMULTANEOUSLY,

PARAMETRIC STUDIES WILL BE PERFORMED CONSIDERING

VARIATIONS OF INPUT MOTION PARAMETERS, VARIATION OF
FOUNDATION AND STRUCTURE PROPERTIES,
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ITEM 5: COMPARISON OF ANALYTICAL RESULTS WITH
RECORDED EARTHQUAKE DATA

PERFORM DATA ANALYSES OF AVAILABLE
RECORDED EARTHQUAKE ACCELEROGRAMS AT THE SITE
AND IN THE PLANT STRUCTURES TO EVAULATE THEIR

USEFULLNESS.,
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