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Strong ground motion prediction using
the pseudo empirical Green's function procedure

Hirohito TAKAHASHI, Koichi HAvAsHI and Nobuo FURUWA™
Abstract

In order to apply the empirical Green's function method practically to predicting the strong ground ‘
motions in a wide area, the pseudo empirical Green's function procedure was developed. The procedure is to
estimate a ground motion at a site using the observed motion caused by a small event at a nearby site and the
theoretical transfer function calculated between those two sites based on their soil models.

In order to evaluate the proposed procedure, a number of transfer functions between two arbitrary
recording sites were estimated by the procedure for the comparisons with those of actually observed ground

motions. The proposed procedure was shown to be able to estimate ground motions of a specific site, where

there were no appropriate data, better than the conventional estimation methods such as the 3D-finite
difference method or the stochastic simulation method.

Finally, the proposed procedure was used to simulate the strong ground motions for the hypothetical
Tonankai earthquake. The distribution of the simulated seismic intensities in the Nagoya area agreed well
with that of observed building damages due to the Tonankai earthquake in 1944.

Keywords : strong motion prediction, ground motion records, transfer function, soil model, 3D-finite
difference method, stochastic simulation method
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Fig. 1.1 Flow of the proposed procedure. (The case of estimating the waveform at site A due to a small event
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Fig. 31 Map showing the locations of the epicenters and the source model of the hypothetical Tonankai
earthquake (a) , and the seismic observation sites used in the present study (b and c) .
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Table 31 Source parameters for calculation by the 3D — F.D.M.

Lat Lon Depth S Strike Dip Rake Mo Rise time

(@ (d) (km) : (@ @ (@) (Nm) (s)
Evt.1 33.2 137.2 40 5.4 254 34 75 2.06x 10" 1.0
Evt.2 33.1 1373 36 6.2 — — - - -
Evt.3 35.2 136.6 10 52 163 29 53 6.74X 10" 0.6
Evt.4 34.2 136.4 38 5.7 302 7] 130 1570 %107 0.8
Evt.5 34.8 136.4 10 53 148 45 Tl 3.94X10'¢ 0.6
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Fig. 32  The subsurface structural model of the Tokai district
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Table 32 Parameters of the subsurface structural model for calculation by the 3D —

No o Vp(m/s) Vs(m/s) B (g/em’) . Op Os
1 TEMEERYE 1143*p™" 277*p*# 1.76%(Vp/1000)" 150 150
2 FIBEHHELYE 1381*D"*? 290*p%'™ 1.76%(Vp/1000)" 150 150
3 PR 0.406*D+2708 0.362*D+1053 1.76%(Vp/1000)"** 150 150
4 HIFREARHLE 5500 3000 2.60 150 150
5 EE Skn~=2>F v FE 6000 3400 2.70 150 150
6 a7y NE~EHE 6700 3800 2.90 150 150
7 EARELAE 7800 4400 3.38 600 600
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