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Crushing characteristics of soil particles under high pressure stress paths
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In practice, it may be important that the behavior of volume shrinkage and

decreasing of shear strength due to particle crushing around pile tip in crushable sandy soils. The

particle crushing of sandy soils are reasons of the rapid increasing of settlements and the
decreasing of pile tip bearing capacity. This study focused on the particle crushing of sandy soils;
further, a series of particle-crushing experiments of Toyoura silica sand was conducted using
high-compression apparatus. First, the volumetric and deviatoric strains obtained in the
particle-crushing experiments were divided into plastic and elastic components. Then, an
approximation regression formula containing mean stress p and deviatoric stress q was defined to
obtain the value of each component. These incremental approximation regression formulas are useful
as non-linear constitutive relations in the numerical analysis of soil in consideration of particle
crushing.
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