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Abstract: The shape of sand particles affects the physical and mechanical properties of sand, thereby
influencing its engineering behavior. To investigate the influence of soil particle shape on its internal
structure and particle motion characteristics, the creep process of sands with different particle shapes
under varying stresses was simulated based on the discrete element method in the study. The results
reveal that the micro-scopic of non-spherical particles to creep is quite different from that of spherical
particles. The flatter particle shape leads to higher sample strength and more volumetric contraction.
The particle shape affects the distribution of contact force during creep, which makes it more
comparable to the distribution of contact force in the shearing process. In terms of particle alignment,
the flatter the particles, the more they tend to be distributed in the direction perpendicular to the major
external loading (i.e., the horizontal direction) during creep. During shearing, particle shape changes
the contribution of internal particle contact motion to overall specimen deformation normal contact

deformation produces dilatancy while tangential contact deformation generates contraction, contrary to
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its contribution in spherical particle motion. The contribution of inter-particle contact motion to the

volumetric strain during creep is closely related to the strain characteristics at the onset of creep. In

other words, the contribution of the interparticle contact motion in creep depends on the initial state of

creep and is a continuation of the deformation from that state. This study provides a theoretical basis for

predicting long-term stability and deformation in geotechnical foundations.
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sands with different particle shapes
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Fig. 4 Macroscopic mechanical response of flat granular sand during creep process
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Fig. 10 Contributions of various contact motion types to creep strain during creep process
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metric strain in strong and weak force chains
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Fig. 12 Contribution of tangential contact deformation to volumetric strain in strong and weak force chains
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