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DEM analyses on P-wave propagation
around a suhsuriace cavity
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Road cave-in or sinkhole event is often triggered by growth of subsurface cavities. However, it is
hot easy to detect a subsurface cavity and estimate their locations accurately in ground Our
previous experiments revealed that elastic wave velocities are reduced when propagating in the

vicinity of a cavity. In this stud
to understand how compression Z/P
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Capillary force model
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P-wave propagation
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discrete element method (DEM) simulations have been performed
) waves propagate around a subsurface cavity.
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Downward excitation
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400 mm

F = capillary force +

Hertzian contact force
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Force chains
before creating
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a cavity
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Soil arching
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For further information, contact below.
Prof. Reiko Kuwano, Dr. Masahide Otsubo

Bw-304, Institute of Industrial Science,
TEL: +81-3-5452-6843
E-mail: kuwano@iis.u-tokyo.ac.jp

the University of Tokyo
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> P-waves propagate along an

arch around a cavity.
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