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Dynamic wave survey is usually conducted to investigate the structure of the ground. However it is not effective for
detection of subsurface cavities. In this study, with the aim of improvement on cavity detection method, model tests
were conducted to look into wave propagation through the model ground during the process of cavity formation. DEM
(Discrete Element Model) simulations were also conducted with the presence of a subsurface cavity to compare it with
the model test results. In the model tests, decrease in wave velocity and lowpass frequency (f,,,.ss) Was observed
while in DEM simulations, only decrease In f, ... was observed.
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The model designed for DEM simulation. Elastic wave
transmitted from either of two regions at the surface 1s
received in a region at the bottom.
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Elastic waves (2kHz-30kHz in frequency, a few nanometers in displacement) are suction of SkPa was given. The

transmitted from the upper DT and received by the lower DT. The ground conditions reflection of elastic wave was
were as below. observed both at the sample

boundaries and the cavity boundaries.
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Comparison of frequency components of the @ 0.004 | H 5,
received waves. fiowpass (the maximum Zo002! | 1 %[\ , In the model test, the results were affected by ground loosening around the cavity in two
frequency that can pass through the ground) is > ‘ < =~ ways: the decrease in density and the diffraction of the propagating path. On the other hand,
determined by the ground condition. fi,pass 00 s 0 s A‘;O in the DEM simulation, the results were affected only by the diffraction because suction had
decreased in accordance with the expansion of [ kHz to be increased in order to sustain the structure. By considering the particle conditions, the
the cavity. loosening around the cavity has to be reproduced in DEM modeling to visualize its impact
on the results.
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