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A Stiffhess Matrix Method for Simulation of Seismic Wave Motions and Their Numerical Examples in Displacement, Velocity, and

Acceleration Near a Strike Slip Fault
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Masaki Nakamura, Takanori Harada, Hongze Wang, and Tetsuya Nonaka
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This paper presents a stiffness matrix formulation for simulation of seismic wave motions in
frequency wave number domain, using a kinematic fault rupture model and a horizontal
layered elastic media as a seismic source and a ground. In this formulation, the seismic source
effect on the layered media is represented in terms of the three different external load
representations; the 1% external load is given by using “the stiffhess matrix of elastic half
space” and “the displacements & stresses due to seismic waves radiated from seismic source
in elastic full space”, the 2™ external load represented by “the stiffness matrix of elastic half
space” and “ the free surface wave motions of half space”, and the 3™ external load
represented in terms of “the stiffness matrix of elastic full space” and “the displacements only
due to seismic waves radiated from seismic source in elastic full space”. The numerical
examples of seismic wave motions in displacement, velocity, and acceleration on free surface
of layered half space are presented to show the strong influence of the layered media on the
characteristics of seismic wave motions, and then the recorded seismic wave motions are
compared with the simulated motions to demonstrate a capability of the presented method.
Key Words: simulation of 3-dimennsional seismic wave motions, stiffness matrix method
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