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Abstract: Through the indirect boundary element method, the amplitude amplification factor spec-
trum of each observation point on different sedimentary basins is obtained, and based on this, a ran-
dom finite fault method ground motion simulation considering the influence of basin topography is pro-
posed. Using this method, this research simulates and studies the seismic response of internal and ex-
ternal stations in Japan's Kanto basin to the M, 7.1 sea area earthquake in Japan on February 13, 2021.
It is found that the two simulation results will be quite different with and without topographic amplifica-
tion. If only the amplification effect of soil layer is considered, the simulated peak acceleration of each
station only decreases with the increase of epicentral distance. However, generally speaking, the dif-

ference between them is not obvious. After considering the influence of basin, such as edge effect and
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focusing effect, the difference in simulated peak acceleration of each station will be very different, in

which CHBOO1 station is amplified by about 6.24 times. When comparing the measured records of the

station with the simulated data, the results show good agreement. It indicates that when using the ran-

dom finite fault method to simulate ground motion, the amplification effect of the site soil layer and

the terrain of the observation point on the peak ground motion acceleration should be comprehensively

considered, and the results obtained are more authentic.

Keywords: indirect boundary element method; stochastic finite fault method; basin effect; Kanto basin
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Table 1 Amplification factor of soil layer

W% /Hz R & WAR/Hz K FRE
0.01 1 0.089 4 1.51
0.015 1.01 1.301 1.64
0.021 1.02 1.892 1.8
0.031 1.02 2.751 1.99
0.045 1.04 4.0 2.18
0.065 1.06 8.459 2.56
0.095 1.09 12.301 2.75
0.138 1.13 17.889 2.95
0.2 1.18 26.014 3.17
0.291 1.25 37.83 3.42
0.423 1.32 55.012 3.68
0.615 1.41 80.0 3.96
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Table 2 213 earthquake simulation parameters in Japan
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Table 3 Measured and simulated results of some stations

A gal

S 2 R R 2
&k . AR B
N-S EW UD &% BERE ik
CHB0O0O1 8 84 38 90 89.66 14.36
CHB002 57 51 31 66 55.59 11.51
CHBO0OS 31 41 23 43 41.20 12.42
CHBO13 16 18 8 19 23.76 11.09
CHBO14 27 30 16 35 32.91 10.91
GNMO007 22 24 9 26 29.31 13.54
NIG024 7 6 3 8 - 11.74

NIG026 4 3 2 5 - 9.64
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Table 4 Parameters of each soil layer
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Fig.9 Three-dimensional soil layer distribution in the Kanto

Basin
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