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MEIORANDUM FOR:  Robert E. Jackson, Chief
Geosciences Branch, DE

THRU: Leon Reiter, Leader
Seismology Section
Geosciences Branch, DE

FROM: Jeff Kimball, Seismologist
Seismology Section
Geosciences Branch, DE

SUBJECT: SEISMOLOGICAL INPUT PARAMETERS IN RELATION
TO GEOSCIENCES AND GEOTECHNICAL REVIEW OF
MIDLAND 1 & 2

On July 2, 1980 several staff members of the Geosciences and Hydrologic
and Geotechnical Engineering Branches met to discuss various methods

that could be used to generate a response spectra for the Midland site.
These methods included use of the Standard Revicw Plan (Reg. 1.60),

rzal time histories, and “ewmark-Hall (NUREG/CR-0098) using peak values
for acceleration, velocity and displacoment. Formerly the Michigan

Easin (the region sithin which the site is locat=d) was considered to

k2 a tactonic province. Currently the staff position is that the Central
S::ble Region cannot be subdivided into separate tectonic provinces and
tnat the controlling carthquake is similar to those occurring in Anna,
Crio (March 1937)., Although a detailed probability study has not been
a.toupted, the applicant has suggested (response to NRC question Q361.7) that
the Michigan Basin has l2ss seismicity compared to the entire Central

Stable Region.

The Anna Chio earthguake had an estimated body wave magnituce (mbLg) of

about 5.3 and an intensity of about VII-VIII. GOCoth magnitude and intensity
wire used to generate different response spectra. Results from the above
rathods indicate that the 34th percontile rcsporse spectrum calculated from

rzal time histories (from SSSP M-5.3 + .5 soil sites) is similar to Reg.

Guide 1.60 anchored at .13g at froguencies of interest, When using the
Standard Review Plan and the intensity of the controlling earthquake (VII-VIII),
the response spectra (Reg. 1.80) is anchored at .19g using the trend of the
reans from Trifunac and 3rady (1975). The applicant originally anchored the
response spectra at .12g and used 2 Housner spectrum over the zntire frecuency
range. With this in mind (characterizing the earthquake in terms of magnitude
and (or) intensity), I suggested that Reg. Cuide 1.60 anchoiced at .13g or
aopropriate real time histories could be used as response specira for the sito,
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One topic that was discussed following the presentation was pousible
probiems due to soil amplification at the iMidland site. This ;noblem

was briefly discussed in a memo from S. L. Wastler to you on Murch 17, 1980.
Secause of the wave velocity contrasts in the natural soils bencath the
plant and the man-made fill supporting and surrounding plant structures,
there may be amplification of the vibratory ground wotion,

Some of the factors that need to be conzidered in specifying ground motion
at the site include the following: some buildings are founded on natural
glacial till, some foundations are set on both the natural glacial till

a1d plant fill, some are entirely on fill, other because of poor fill,

are to be underpinned to till, The plant fill original design specifications
~2re not achieved (e.g., a shear velocity of 1350 ft/sec was adopted for the
piant fill, but has now been reduced to 500 ft/sec). Also the effective
acceleration value suggested (0.13g) is that expected at the top of the
uppermost till unit but, because of specific plant fill properties and site
soil conditions, may not be the peak acceleration at the top of the fill
(plant grade). A computation done by Joe Kane (Geotechnical/Cngineering
<ection? using site soil properties § = containrent indicates
that amplification through the #+1% S 1rf;§§%§%roccurs at a frequency of
3dout 3-4Hz, A soil response analysis is neaded to know if the soil and
fill conditions would produce anomalous accelerations within Lthe fill,

Taking all the :bove factors into account the following ground motion
specifications alternatives are possible:

See.
hdqmdmn- 1. Require the app]wcant to use suggested acceleratwon (such as Reg.

00 Guide 1.60 at 0 nput a .ou ion elevation for each
o structure, m “%o ~ tia on woddl et ftaser Gv.ewa

~ ""\Q d\z.. ve xs ndr rqmv(
2.¥ReQuire the applicant to use the S4th percentile spectra from_a—beke Nokwi locse Sond

Site set of real time histories as input at the top of the til17 They & plaw L0
then would have to calculate soil-structure interaction, including
m‘”J”“ pessible soil amplification for structures founded in the fill. This

times calculated unrcasonable acceleration levels at the around

surface wien USSF to stu soLl mwp].r ation for u;lear
o ". ‘3*
power projects. ‘ﬁ: h« n_t:’v!'& ey - ey lé’m"ufc )

. Require the applicant to_gggsg' tum data for M=5,3 + .5, R<25 km
at rock sites. Use thisydata as'inpot to the SHAKE program at a rock

e ' outcrop of the modeled 5011 column, then calculate th tiog ,of
/ o ST, e

l“nuxb~ method could involve the use of the computer program, SHAKE, by the
applicant, which, because of apparent program limitaticns, has some-

w-‘- y the motion thru the glacial till and engineering fill
y histories at the various foundation lzvels could then be calculated
h’"d" taking into account the depth and dynamic properties of the till and

fi1l below the various foundations. Again the program limitations of
SHAKE must be looked at because of the great dopth to the rock at this site.
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4. Require the applicant to gather real time data for M=5.3 + .5,
R4 25 km at specific soil sites assuming that this data set
already represents soil and fill amplifications conditions at
this particular plant. Assume the acceleration history occurs

and calculate accelerations and seismic motion at the various

\\\\ at the top of the fill and use the SHAKE program to deconvolve

foundation levels. Again the SHAKE computational limitations
apply.

These alternatives were discussed on July 22, 1980 by R. E. Jackson,

L. Reiter, J, Kimball, T. Cardone, L. Heller and J. Kane of the Geosciences
Branch and Geotechnical Engineering Branch. L. Heller initiated discussion
by saying he thought method number 2 would be the most appropriate because
of the complex foundations to be utilized for this plant and because the
spectra to be developed represents the motion of naturally occurring soiis.
Others present agreed with this and the discussion centered on a statement
of staff position. This position would take into account the fact that

the applicants limiting earthquake differs from that currently accepted

by the staff and that soil amplification problems should be addressed.

The major elements of the position would take the following form.

1. The controlling earthquake is assigned a body wave magnitude of 5.3,
It should be noted here that this magnitude is also suggested by
Nuttli (1978) as the maximum when using Residual events (thcse left
gver after Anna, Wabash etc. are removed) for the Central United

tates.

2. The applicant should use a collection of real time histories for M=5.3 +
.5, R€25 km and soil sites, This collection could come from TERA
Corporation (Seismic Hazard Analysis: submitted to Lawrence Livermore
Laboratory 1979) but it would be suggested that the applicant update
this data set.

3. The 84th percentile (mean plus one standard deviation) response spectra
should be used as input at the top of the uppermost cohesive till unit.
Above the till is a thin but variable sand layer and plant fill. The
applicant could then calculate the motion that would occur at the various

structural foundations as a part of the soil-structure interaction analysis

which should adequately address soil amplification.

4. The NRC staff is aware of the limitations of SHAKE and SSI computational
programs and recognize that unreasonable response acceleration values are
a possible outcome of the applicants analysis using a broad-band spectra
at the top of the till, These results however, are needed for use in a
qualitative sense to address the question of soil amplification and the
seismic response of the plant fill.
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Cace the branch position has been forwarded, GSB, HGEB, and “EC should
meet Lo discuss the current position in relation to what the applicant
has designed for.

Jeff Kimball, Seicmologist
Seismology Section
Geosciences Cranch, OE

Vollmer
Knight
Reiter
Rothman
Cardone
Kane
Heller
Rinaldi
Kimball
. Schauer
McMullen
. Levin
Heller
Hood

cc:

orraoamGGMmMraoa-—10rc
. -



]
1
H

e

T A, W)

0 7
- ——

L ERICD-SEC,

- — ——



oy 8 " 22|5c

MIDLAND —FSAR No\. T

Se.LSm\t Dlsu)n BEFCRE. currenl (wnu\js‘j Cb.-; b »\47&\
%3 1 ~Med, S;«.J Hhe TART hime Lusl'ctD +o yn:.-duce aferép:.?rcl whioh
znve\o‘nd Yhe “mwed Hosne ARCT R spcd‘m |
2 .\pyew' +o \ﬂuwll ?u,\n?éwéfggu(ndafnn m \cw\ rusu‘ ’v’hj}w‘
vg;ﬁwmac\c\ (F;q.?)'-?ﬁ g Tabke »7-3 &5, OB |, Gnfinment
g-

—

_ FSAR Py 2.5 -38«a ‘Vc.l 4
% NC O.na‘jSLS conc\u'ofcd ‘H-v.d“ Q.dd(e;s:s Z;C\l Qm‘:j\}\{%t()n
?e,a,sc.n -The me.“»ac‘ O-Y\}umc : - Bmd e Nevmun“
U‘)ui ‘l'b Ad't\(mm'i. ?mt Occg.\ercuhQ,\ wr Qi SSC cw»i‘
dayzm\s Upen O \’zlahons\-u? betuean PEAc ACCELE RATIGN
oY INTENSITY w (L, (Y ba;ec( e G \7(QCLL| s :d’mm
o-‘— ,Sﬂ condi flons c.nd %er«-}c.e o cLAbpr(J PEAL AccTusinla
VALUE. s ConsuAered '\'b Bz. CQnServ'a{'Wi. \«J\i""-ccr svfﬂwf

nee«.l +Z,» Q,onStdev/ me)v}\cs\fmn

< — ——



