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Subsurface Cavity using Suction-Tension Model
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Defects in buried structures along with ground water interaction, can cause formation of underground cavities. Typical DEM models
do not account for caplillary forces that are needed for realistic simulations of cavity growth. A new suction-tension model was
Introduced In the present DEM simulations to study the stability of cavity and the solil arching developed around the cavitated
region. It was found that the inter-particle caplillary force is a key to sustain a subsurface cavity, and both particle shape and
particle size also play a vital role for the stability. A strong arching was visible in the ground with stable subsurface cavities.
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Cavity formation due to a defect In . .
/ Model space for DEM simulations

substructure
DEM Simulations: X: 45 mm Y: 10xD., Z: 45 mm Diameter of particle: 0.6 —1.7mm Particle type: Spherical & non-spherical
Friction coefficient (pn): 0.35 Young’s modulus: 71.6 GPa Poisson’s ratio: 0.23 Specific gravity: 2.5
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