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Ground cave-in happens in all over the world, which usually starts from internal erosion and finally leads to
underground cavities. Ground loosening is a common phenomenon which is always associated with expansion of such
initially formed cavities. The main objective of this research is to analyze the variation of mechanical properties of
loosed soil associated with cavities. Small triaxial experiments for uniform fine (Toyoura) sand were conducted with an
artificial cavity in the specimen. The loosening was formed by passing water through and the variation of stresses,
strains, stiffness and shear strength were evaluated before and after loosening. In addition, one triaxial test was
scanned by X-ray Computed Tomography to visualize the loosening formation in 3-dimensional ground.
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5. Visualization of loosening in triaxial specimen by X-ray CT 6. Summary

** When the initial cavity 1s closer to ground surface, the deformations are increasing significantly and
shear strength 1s also decreasing.

*» Repetitive water infiltration 1s supporting further propagation of ground loosening and increases the
radial and axial deformations.

*¢ When the cavity 1s located more than 10 times of the height of cavity, the effect of cavity on shear
strength 1s negligible.

** When the cavity was located at the bottom part of the specimen, the ground stiffness has reduced at

the bottom than the top part. However the scale of reduction 1s larger when the initial cavity moves

% Ground loosening was
spread 1n vertical direction
similar to two times of
initial cavity.

% No significant deformation
in radial direction.

% Shear band formed as
crossing through  the
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loosened part '[OW&I'dS the Surface.
¢ Stiffness seems slightly increased after 2nd infiltration while strains are increased.
Initial After 2nd infiltration and drainage
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