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Seismic Hazard Analysis of Nuclear Power Plant Site

Using Geological Structure Data
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ABSTRACT

The seismic hazard assessment for the nuclear power plant is mainly controlled by the instrumental
earthquake data, the record of historical earthquake damages, and the data of recent faulting. The
important problems of the seismic hazard analysis in Korea are the evaluation of the Quaternary fault
activities and the calculation of earthquake potential from the faults. Generally, the evaluation of
earthquake potential from the fault parameters could be obtained from the empirical relationship equations
among the fault rupture length, fault displacement, fault area and earthquake magnitude. In spite of the
these empirical equations have some problems, these equations have been usefully applied to the siting of
the nuclear power plant in Japan and the academic research. However, because of these equations are
not considered the characteristics of fault behavior, there are some problems of overestimation and
uncertainty to evaluate the earthquake potential. Ultimately, to evaluate the adequate earthquake potential
we suggest that the characteristics of fault behavior should be considered in analyzing the seismic

hazard.
1. A #

LAFA A Frre g Aol vE = 3l

o AAY MdE AEste] A=A WIAA R Ao dZddAG & Jdo Sl 44



o] o] 5]

0

JﬂA

o

<A

o

A] 2]

i3

o
Ll
T

—~
o

}

ek ol o

ju—

ADAE AA EEAer WA

e

3

Dz

A A7

Ry
L.

AAAZZHE Aol

1 & 27 H9em, o

A
=

ot HZA F

ko3
T

w o] M)A ZAE 1970 ] o

=

)
R

¥ 3

olo

Aol o]

she

!

_&O

o ABEAe) wek 1 At B

B

ohe

|

A5 el

0
_&O

ol eyt

ol

tedse &

3|

g

o
h
e

How A #A)

B
ﬁo

4
)

)

=
;O

G=3 32 $%5(Stick-slip movement)S 3 ©

i3

sliding) &

3
pud

roh

] =] of of

v

e ARe] 2 A

L=
hue

H ol

(Fig. 1).

<
[
<
=}
=
Q
Q
—
Q
=
O

Slip Rate

Recurrence Interval

RECURRENCE

MODELS

Elapsed Time

Displacement/Event

Fault Geometry

FAULT ZONE
SEGMENTATION

Rupture Length

Maximum

Earthquake

Fig. 1. Relationship between geological data and aspects of seismic

hazard evaluation
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Table 1. Maximum ground acceleration (g value) of
the nuclear power plants in Korea
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Fig. 2. Process of geological survey for the evaluation of seismic design earthquakes of NPP
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Table 2. Regression realtionships between earthquake magnitude and
faults f(Pr worldwide earthquakes and for all styles of
faulting

Log(SRL) = -3.22 + 069 M
Log(MD) = -546 + 0.82 M
Log(AD) = -4.80 + 069 M

M = 5.08 + 1.16 Log(SRL)

M = 6.69 + 0.74 Log(MD)

M = 693 + 0.82 Log(AD)
Log(SRL) = 1.43 + 0.56 Log(MD)
Log(MD) = -1.38 + 1.02 Log(SRL)
Log(AD) = -1.43 + 0.88 Log(SRL)

M : moment magnitude (Mw)
SRL : surface rupture length (km)
AD : average displacement (m)
MD : maximum displacement (m)

Mo = U AD
Mw = (Log Mo - 16.05) / 15

91714, y : shear modulus
A rupture area
D : average slip
Mo : seismic moment
Mw : moment magnitude
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