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Development and practice of laboratory seismic experiment course and

teaching material for understanding realistic seismic refraction survey
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Hisako Imamura, Yoko Morohashi, Keiko Shudo, Norihiko Sato (JAMSTEC)

Abstract: We developed a laboratory experiment to simulate a seismic refraction survey for educational
purposes. The experiment is tabletop scaled experiment using the soft hydrogel as an analogue material of a
layered crust. So, we can conduct the experiment in a laboratory or a classroom. The softness and the
transparency of the gel material enable us to observe the wave propagation with our naked eyes, using the
photoelastic technique. By analyzing the waveforms obtained by the image analysis of the movie of the
experiment, one can estimate the velocities and the structure of the gel specimen in the same way as an
actual seismic survey. We report details of the practical course and the public outreach activities using the

experiment and the effectiveness of them.
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Fig. 1
experiment . A: Plane light source, B, D : Polarizer, C:

Setup of the laboratory seismic survey

gel specimen (simulating the layered crust), E: Camera,
F: PC.
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Fig.2
horizontal two-layered structure. Wave fronts of direct and
refracted wave are visible.

A snapshot of propagating seismic waves in the
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Fig. 3 An example of waveforms obtained from the
experiment movie as the time series of luminance at each
pixel near the top surface of the specimen.. Solid lines and
broken line indicate the arrival time of the direct wave and

the refracted wave from 2™ layer, respectively.
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Fig. 4 Results of questionnaire surveys before and after the
practice course using the laboratory seismic experiment. The
triangles indicate the border between "rather no" and "rather
yes".
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Table. 1 List of the practical courses and the public outreach activities conducted by our group.



