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Simulation of ground motions caused by subduction slab earthquakes based
on stochastic finite fault method
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(1. Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics,
China Earthquake Administration, Harbin 150080, China; 2. Key Laboratory of Earthquake
Disaster Mitigation, Ministry of Emergency Management, Harbin 150080, China)

Abstract; In order to verify the applicability of the stochastic finite fault method in simulating ground motions
caused by subduction slab earthquakes, the 2021 Chiba, Japan M; 6.1 subduction slab earthquake was taken as an
example, and a total of 25 sets of surface and borehole station records within a range of 100 km around the
epicenter were obtained from KiK-net and simulated by the stochastic finite fault ground motion method. The ground
motion characteristics such as spectrum, duration, peak value, and spatial distribution of simulated and observed
records were analyzed. Results show that the simulated and observed response spectra of pseudo-spectral
acceleration (A ) with 5% damping ratio were well matched in the band range of 0.1 - 10 Hz. The simulated
records of duration model based on 70% energy duration were consistent with the observed records in the strong
motion section. The simulated and observed peak ground acceleration (A,,) from the surface stations were in good
agreement, and the A attenuation characteristics were basically the same. The A, contours based on the simulated
records were very similar to the observed A, contours. In addition, the simulated results and observed records were
compared with the results of commonly used ground motion prediction equations ( Zhaol6) for subduction slab
earthquakes in Japan. Results show that the A, prediction of Zhaol6 was generally overestimated, and the A
prediction was underestimated and overestimated to some extent at low and high frequencies respectively, which
may be caused by the basin effect and soft soil layer in the study area. The research results can provide basis for the
applicability of the stochastic finite fault method in ground motions caused by subduction slab earthquakes, and will
offer further reference for exploring the application of the method to areas with similar tectonics in China.
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Fig.1  Schematic of locations of epicenter and KiK-net stations
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Tab.1 Information of stations

Bk K&/ (°) e/ () VR km Ape_py/ (emes?) Ay ns/ (emes™?) 7RSI
CHBHI0 140.2 35.5 63.601 81.5 60.2 sCIv*
CHBH11 140.2 35.3 71.241 57.4 42.4 sc1r*
CHBHI2 139.9 35.3 71.696 36.5 72.3 sc r-
CHBHO6 140.5 35.7 73.266 42.6 43.2 SC V2
CHBH17 140.3 35.2 81.116 21.0 17.3 SC V1
CHBH16 140.0 35.1 81.348 66.7 53.5 SC V2
KNGHI10 139.5 35.5 82.096 140.6 107.8 sc 1~
CHBH20 140. 1 35.1 84.072 19.4 5.3 sc1
IBRH17 140.3 36.1 84.441 33.8 43.2 SC V2
KNGH23 139.6 35.3 84.962 20.0 28.0 SCIv*

IBRH20 140.7 35.8 88.089 18.5 17.0 SC 1V2
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IBRHI19 140. 1 36.2 92.096 10.6 11.0 SC 1
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Fig.2  Ground motion duration model
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Fig.3  Crustal medium amplification factor
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