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Cave-ins occur in various places both in Japan and overseas. If a cavity is located deep underground, there is a risk that the cavity
grows to a large size and results in a large-scale cave-in. Radar surveys can detect cavities near the ground surface with high
accuracy, but it is difficult to detect cavities deeper than 2m below the ground surface. Currently, there is no effective non-
destructive exploration for deep cavities. In this report, the results of the surface wave survey conducted at a ground cave-in site in
Abira Town, Hokkaido were summarized, and the possibility of using surface wave surveys to explore deep cavities is discussed.
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Surface wave Survey iﬁf&%ﬁﬁd)mg fl—-___—__—__--_;- 1 Bacl‘(‘anjlyzing
In surface wave surveys, Rayleigh wave, which is one of the surface waves, is used. The amplitude of Rayleigh L ZREAT
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waves decays rapidly in the direction of depth. The larger the wavelength, the deeper the wave propagates. In
general, the stiffness of the ground is different in the vertical direction, and the velocity of elastic waves changes
with depth. By back-analyzing the difference in propagation velocities with wavelengths (dispersion), the S-wave
velocity structure of heterogeneous ground can be roughly determined.
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Cave—-in accident in Abira town, Hokkaido Jti@BEZ3FHETDHAEERIZDLNT

v/ The cave-in accident occurred in April 2009.
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v The sinkhole was 5m deep with a maximum diameter of 7m. P . RERRE
Bifix FLIL RS HI5m, SR R EEFI Tm(Fa % FLIESB T, BT ~ portable dynamic
cone penetration test

v The site is where a large-scale embankment was built on o s  mEBNo— RARE
the former stream topography.
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v Water channels were detected at depths of 5m and 8m near
the sinkhole.
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v/ After the excavation, the sinkhole was backfilled. - —— of soil sediment
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Results of Surface wave survey R HEFEBTDIEER
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- S-wave velocities were especially low near the point of the sinkhole.
— Possibility of a loosening area
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- A portable dynamic cone penetration test was conducted
where particularly low S-wave velocities were observed.
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— Consistent with the S-wave velocity distribution PR () PR (m)
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- From about 110 to 200m, there are bands of low S-wave
velocities at the depths of 2m, 5m, and 8m.

— Possibility of erosion by water channels
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The results suggest that ... i
¢ The ground is susceptible to erosion because of the e e AR

large-scale embankment. e
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¢ The ground has water channels that promote sediment flow.
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(A groundwater flow sounding survey was conducted with this study and its effectiveness was confirmed.) AN N
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