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Site-Specific Ground Motions based on Empirical Green's Function

modified for the Path Effects in Layered Media
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ABSTRACT
Seismic parameters for computation of ground motions in Southern Korea are obtained from recently
recorded data, and site-independent regional and site-dependent local strong ground motions are
predicted using efficient computational techniques. For the computation of ground motions, we devised

an efficient procedure to compute site-independent x, and dependent x, values separately. The first

step of this procedure is to use the coda normalization method for computation of site independent @
or corresponding x, value. The next step is the computation of x, values for each site separately
using the given x, value. For computation of ground motions the empirical Green's function (EGF) is
modified to account for the depth and distance variations of subevents on a finite fault plane using the
theoritical Green's function. It is computed using wavenumber integration technique in layered media.
The site dependent ground motions at seismic stations in southeastern local area were properly
simulated using the modified empirical Green's function method in layered medium. The proposed
method and procedures for estimation of site dependent seismic parameters and ground motions could

be efficiently used in the low and moderate seismicity regions.
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Mo Alx FALFH FuY 4ol FARY YA ATE BAY 4 st
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Table I. List of events used for estimations of site-dependent spectral decay constant «x..

Year |Month| Day | Latitude (°N) |Longitude (°E)| Mag.| Year {Month| Day | Latitude (°N) |Longitude (°E)|Mag.
1999 1 24 37 128.8 3.3 | 2000 4 15 36.6 128.3 2.3
1999 4 7 372 128.9 3.3 | 2000 5 9 35.2 128.1 23
1999 4 24 35.85 129.27 3.1 | 2000 5 19 36.3 128.5 2.7
1999 6 2 35.85 129.27 3.8 | 2000 8 6 36.3 1284 22
1999 9 12 35.85 129.26 3.4 | 2000 9 23 35.6 1284 24
1999 12 20 36 1284 25 2000 10 8 37.3 128.8 26
1999 12 27 36.8 128.2 3 ] 2001 2 14 36 128.2 22
72000 2 21 35.8 128.2 2.1 | 2001 4 16 359 129.7 2.2

Table 2. Computed site-dependent x, values at stations.

Station]| WSA WSB WSC WSN KRA KRB KOR UJA TAG GKP PUS
xs | 0.02647 § 0.01337 | 0.01732 | 0.02885 0.033 0.01513 | 0.02577 | 0.03588 | 0.002665 | -0.01087 | 0.01302

Table 3. Source orientations of the three 1999 Gyeongju earthquakes.

Event Latitude Longitude  jDepth (km) Strike (°) Dip (°) Rake (°)
1999-04-24 35.8467°N 129.2665°E 6.76 155 11 15 78 55 99
1999-06-02 35.8467°N 129.2672°E 6.8 140 10 20 80 45 105
1999-09-12 35.8522°N 129.2578°E 6.93 100 10 80 85 10 175
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Figure 1. Distribution of epicenters and stations used
for the estimation of spectral decay constant x..
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Figure 3. Distribution of site- dependent x, value.

_25_

(1] (T3
000 008 M
e e
[T M U & LETE S T
e H
wm . 2o
° [
R s 20 XM
01020 30 40 £0 80 70 60 90 100110120 0 10 20 20 40 50 0 70 80 90100110120
Hypocentms! distance (km) Hypocentral distance (km)
008 008
o0 008
.
5 e
o
s
om

© 10 20 30 45 60 & 70 30 90 100110920
Hypocentral distance (km)

Figure 2. Example for

02
D 10 20 30 40 30 80 70 80 80 100110120

Hypocentrai distance (km)

determination of

site-dependent x, value at each

station for a fixed x, value.

AM,
4.0
L
1 38
-
i 3.4
-
B 3
3.0
T
E 1 1 1 1 ] i me
jan. 1, 1999 Dec. 1, 1999
Apr. 24 Jun. 2 Sep. 12
35.847N 35.847N 35.852N
129.266E 129.266E 129.258E
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