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Particle Flow Simulation of Triaxial Shear Test of Coarse
Grained Soil Formed by the Argillization of Weak Interlayers
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Abstract; To investigate the mechanical properties of coarse-grained soil formed by the mudification of weak
interlayers in the Three Gorges Reservoir Area, particularly focusing on the variations in its cohesion and internal
friction angle, the particle flow software PFC3D ( Particle Flow Code 3D) is employed to conduct triaxial
simulation tests on mudified coarse-grained soil, using spherical particles as the basic unit. For fine particles
smaller than 1 mm, an equal-mass replacement method is utilized to reduce the number of particles appropriately
to improve computational efficiency. When the fractal dimension is 2.312, as the maximum diameter of the
spherical particles decreases from 20 mm to 10 mm and 5 mm, both the cohesion and internal friction angle of the
simulated samples decrease. When using a nearly tetrahedral particle cluster composed of four spherical particles,
the cohesion of the simulated coarse-grained soil sample is significantly higher than the results obtained with
spherical particles, while the internal friction angle also notably increases. As the fractal dimension of the
mudified coarse-grained soil increases, the cohesion of the simulated samples significantly increases, whereas the
internal friction angle decreases. Additionally, when considering the loss of fine particles within the interlayer of
mudified coarse-grained soil in the tetrahedral particle model, it is found that the shear strength decreases with
the increase in the amount of fine particle loss. The research findings indicate that the mechanical properties of
mudified coarse-grained soil are closely related to particle shape and its fractal dimension, and adjustments in

particle shape and the loss of fine particles have a significant impact over shear strength. The research can
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provide theoretical support and reference for prevention and control of landslide.

Keywords: weak interlayer; argillaceous coarse-grained soil ; particle flow simulation; shear strength
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