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Micromechanical analysis of shear properties at the interface
between gravelly granite residual soil and geotextile
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(1. Zhejiang Huadong Geotechnical Investigation and Design Institute Co., Ltd., Hangzhou 310030, P. R. China;
2. School of Mechanics and Engineering Science, Shanghai University, Shanghai 200444, P. R. China)

Abstract: To delve into the micromechanical deformation and failure mechanisms of the geotextile-soil
interface, a series of direct shear test models for granite residual soil containing different rock contents (50% ,
75% , and 100% ) with geotextiles under two loading conditions (normal static load and normal cyclic load) were
established using the discrete element software PFC3D, based on the results of large-scale direct shear tests.
The study analyzed changes in micromechanical shear characteristics such as porosity, coordination number,
fabric anisotropy, and particle rotation at the geotextile-soil interface. The results indicated that the change in

sample porosity increased with higher rock content and was primarily concentrated near the shear plane, with
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normal cyclic loading causing a slight increase as well. The coordination number at the interface ranged from
5.19 to 6.05, 4.74 to 5.77, and 4.35 to 5.53 as the rock content increased, indicating a reduction in particle
contacts. Under both loading conditions, the principal direction of anisotropy of contact forces between particles
shifted, with the normal contact forces under normal static load greater than those under normal cyclic load. The
average rotation angle of particles with 100% rock content was smaller than that with 50% , and normal cyclic
loading caused a slight increase. Overall, the rotation angle followed a normal distribution, with the maximum
value located near the shear plane.

Keywords: soil-geosynthetic interface; granite residual soil; numerical simulation; gravel content; micromechanical

analysis
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Fig. 1 Interface shear stress-shear displacement curves

under different gravel contents
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