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Effect of Particle Shape on Mechanical Properties of Sandy Gravel Soil under Cyclic Loading
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Abstract: Particle shape is one of the important factors affecting the mechanical properties of sand and gravel soils. In order to
reveal the influence law and mechanism of particle shape on the mechanical properties of sand — gravel soil under cyclic loading,
the particle flow discrete element method was used to simulate the cyclic shear test of sand — gravel soil. Then, by setting up
refined comparative experiments, the influencing factors of particle shape are separated separately, and the effect of particle
shape on the macro — mechanical response of sand — gravel soil is obtained. The results show that under a given cyclic load, the
particle shape has little effect on the mean dynamic modulus, the peak friction angle is reduced due to the irregularity of the
particle shape, and the critical friction angle is hardly affected by the particle shape; It has no effect on the shear modulus
under cyclic loading, but the irregular particle shape will reduce the maximum dilation angle to a certain extent; the irregular
particle shape will change the slope of the e — p critical state line under cyclic loading. Larger, smaller intercept; under the
action of cyclic load, at the mesoscopic level, the contact density after homogenization is not affected by the particle shape, the
uniform contact force distribution is not affected by the particle shape, and the contact force anisotropy is not affected. affected
by particle shape. The research results help to construct a more accurate constitutive relation of sand — gravel soil.
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Fig. 3 Shear stress — shear strain curves of Reg— Sam and Irreg — Sam in cyclic shear tests under different normal stress levels
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Fig. 5 Shear dilation angle — shear strain curves of Reg— Sam and Irreg— Sam in cyclic shear tests
and conventional static direct shear tests under different normal stress levels
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