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Many cave-in accidents occur and sometimes injure people in urban area. Expansion of a subsurface cavity and
loosening cause ground cave-in. It was found that some types of cavities developed close to underground structures.

It is not clear why cavities are generated surrounding buried structures. It is empirically suggested that there is “water
pathway” around underground structures and soil flows out through this water pathway to faraway spot of soil
drainage. In order to study the effects of buried structures when cavities are generated due to water penetration, a
series of model tests was conducted with a small soil chamber in various soil conditions.
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Loosening process surrounding basement Model test simulating soil drainage
structures surrounding an underground structure
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Soil is drained through water pathway surrounding Put a plastic cylinder into the model ground.
buried structures due to water penetration. Then soil is drained from the opening due to water penetration from the surface
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Influence of a cylinder and material on cavity and loosening formation
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Toyoura sand and mixed silica sand were applied. Cone penetration test was conducted after soil drainage.
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