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Analysis of shear performance of slope fill based on discrete element
method
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Abstract: In order to analyze the influence of the shear behavior of the slope fill from micro-level, this paper takes
Fenghuangshan abandoned soil site in Suzhou Science and Technology City as the research object. The samples obtained
from the field were roughly divided into four gradations. The direct shear test model was constructed by using particle
flow discrete element software to study the evolution of the microscopic characteristics of shear displacement, shear band
and contact network. The results show that the specimens exhibit strain softening and yield characteristics during
shearing. When the samples entered the later stage of shearing, the shear stress reached the peak value. Among them, the
hybrid fill sample with the largest median particle size has the highest shear strength, and the peak shear stress reached
327.74 kPa. The particle displacement is distributed in a horizontal band, forming a shear band with a width of about
1.52 cm. At the same time, the strong chain in the force chain network is significantly gathered, forming an angle of about
60<with the horizontal direction, and the maximum contact force reached 1 578.5 kN. The width of the shear band and
the maximum contact force decrease with the decrease of the median radius. In the sample with poor gradation, the
entrapment effect between particles is weak, which makes it easy to form relatively violent mutual dislocation between
particles. Therefore, the cohesive soil has the smallest median particle size, the smallest shear band width, the smallest

maximum contact force, and the most prone to shear failure.
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Fig. 1 Traffic location map of spoil yard
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Fig. 4 Particle grading curves of different specimens
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Fig. 6 Shear stress-shear displacement curves
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Fig. 8 Particle displacement during shearing
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