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Numerical Modeling of Elastic Waves Propagating in the Anisotropic/
Heterogeneous Media by the Pseudo-Spectral Method

ZHANG Guang-ying ZENG Xin-wu
College of Science National Univ. of Defense Technology Changsha 410073 China

Abstract Numerical modeling has long been recognized to be a powerful method of studying the wave propagation in media with
complicated structures. More interests are aroused in the anisotropic problem and heterogeneous problem. The Pseudo-Spectral Method
PSM  with which global spatial derivatives are computed by multiplication in Fourier domain is a new numerical modeling method
based on the elastic wave equation developed in recent years. The main advantage of PSM is that it requires a relatively small number of
grid points to achieve a specified accuracy. The PSM and its stability are presented. A 2-D PSM code based on workstation or PC is de-
veloped to model the 2-D elastic waves propagation in anisotropic/heterogeneous media.
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Fig.1 Waves profiles using Pseudo-Spectral Method and Cagniard-DeHoop Method for plane model
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Fig.2  Structure of media
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Tab.1 Elastic constants of rock
11 = €33 C44 = Cs5 Ce6 Cp=0C1  €3=C3  C3=C3
87.464 87.464 29.161 29.161 29.142 29.142 29.142
33.013 81.419 29.161 17.907 10.999 23.097 10.999
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Fig.3  Wave field snapshots and vector-graph for waves propagation in rock without fractures at 500ms
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Fig.4 Wave field snapshots for waves propagation in ho-
2.2.3 mogeneous rock with dry fractures at 500ms
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Fig.5 Displacement time section for waves propagation in
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