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Fig. 1 The main steps of finite fault source settings
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Simulation of Strong Ground Motion in Beijing Area Based on Finite
Fault Source Model: Taking the 1679 Sanhe-Pinggu
M8 Earthquake as an Example
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Abstract

The distribution characteristics of the strong ground motion caused by the 1679 Sanhe-Pinggu earthquake
(M8) in Beijing area are simulated by the Spectral Element Method on the TH-1A computer installed in the Na-
tional Supercomputer Center. In this paper, A kinematic finite fault source program for spectral element simulation
is developed, and a 3D velocity structure model of Beijing area is established based on the ground elevation data
and the underground exploration data. The kinematic source model is used to achieve a deterministic physical simu-
lation with a maximum frequency of 2 Hz. The simulation analysis of the bilateral fault and two kinds of unilateral
faults is carried out, and the influence of the fault mode on the strong ground motion in Beijing area is highlight-
ed. Results show that; (DGround motions in the north and the west part of Beijing is higher than those in the south
and the east part. In Sanhe-Pinggu region and its vicinity, the near-fault effect is significant, PGA here is around
0.37 g, PGA in Dachang is 0. 32 g, as the main disastrous regions, the peak acceleration in Pinggu, Sanhe and
Dachang is significantly higher than those in other areas. @The fault rupture mode significantly affects the distribu-
tion of ground motion, and the scope of influence of the the bilateral rupture is wider than that of the unilateral rup-
ture, which poses the greatest threat to Beijing area. The peak acceleration and the peak speed in central Beijing
can reach 0. 12 g and 1. 0 m/s respectively. @The change of fault rupture mode significantly affects the velocity
time history of the observational results, and also changes epicentral distance. When epicentral distance decreases,
the peak ground motion appears earlier, the peak value increases, and the duration of ground motion is pro-
longed. This phenomenon is more obvious when sedimentary topography exists at the observation point.

Keywords: ground motion simulation; rupture model of the fault; the spectral element method; kinematic

source model





