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A physical model experiment on elastic wave propagation
in inhomogeneous media and its implications.
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Osamu Nishizawa®, Xin-lin Lei*”*, Takashi Satoh*

Abstract: Studies of seismic wave propagation in heterogeneous material is very important for
understanding crustal structure, because the crust is heterogeneous including complicated
layered structures, rock melts and fauits etc. To study seismic wave propagation in heter-
ogeneous material, there are two approaches: numerical modeling and physical modeling.
Numerical modeling is computing wave field in hetereogenous material, whereas physical
modeling is monitoring wave field in laboratory model experiments by detonating ultrasonic
waves. We recently developed a new physical modeling technique by using Laser Doppler
Velocitometor (LDV) as an elastic wave transducer. LDV enables very accurate measure-
ments of ultrasonic waveforms in the area smaller than 400 g m in diameter. Full waveforms
were recorded for ultrasonic waves propagating through three granitic rocks with different
grain sizes. The results reveal that complexity of waveform depends on the grain size of
rocks. The grain size can be regarded as the size of heterogeneity. Thus physical modeling
assures a new approach for evaluating crustal heterogeneity from seismic data.
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