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An Analysis of Seismic Wave Propagation by Using the Fourier Method
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ABSTRACT

Transient acoustic and elastic wave propagation in inhomogeneous media are studied by
using the Fourier method. To verify the proposed numerical scheme, several examples having
analytic solutions are considered, where two different semi-infinite media are in contact along
a plane boundary. The comparisons of numerical results by the Fourier method and analytic
solutions show good agreements. In addition, the Fourier method is applied to a layered
half-plane, in which an elastic semi-infinite medium is covered by an elastic layer of finite
thickness. It is showed how to derive the analytic solutions by using the Cagniard-de Hoop
method. The numerical solutions are in excellent agreements with analytic results.
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Figure 1. Typical model for two semi-infinite media in contact.
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Figure 2. Pressure vs. time at the point x=0.125, 2=0.25.
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Figure 3. Pressure when t=0.4 and source function is f(t)=H(t).
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Figure 4. Comparisons of horizontal displacements.
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Figure 5. Model for continuously varying surface. The source and receiver
positions are ; x¢=0.5km, z3=0.7km, and x=1.5km, z=1.45km.
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Figure 6. Stresses vs. time at the receiver position.
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