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DEM macroscopic and mesoscopic analysis in disturbed behavior of
soil acted by part with complex surface
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Abstract: Based on the effects of liquid bridges formed by the capillary water on the micromechanical
structure of soil, a nonlinear mechanical model of contact between soil particles was established by
introducing parallel bonds which can represent the cohesive actions of liquid bridges between soil
particles. The dynamic disturbed behavior of soil, which was subject to the bulldozing plate with a
complex wavy surface, were simulated by discrete element method (DEM) from the macroscopic and
the mesoscopic aspects. The DEM simulations reappear the qualitative and the quantitative results by
laboratory test accurately. Moreover, from the mesocopic analyses by DEM, including the soil
particle motion and the soil clump fracture, the influencing factors and the mechanism on the dynamic
behavior resulted from the complex surface of the soil-touching part were given accurately.
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Fig. 1 Existing types of water in soil
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Fig.2 Liquid bridge model between soil particles
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Fig.3 Nonlinear mechanical model of contact

between soil particles
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Fig. 4 Soil-touching parts and the testing system in
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laboratory test
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Table 1 Mechanical components of soil
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Fig. 5 Simulation system by DEM
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Fig. 6 Dynamic macroscopic configurations of soil ahead

of the bulldozing plate
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Fig.7 Dynamic forces on the bulldozing plate by soil
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Fig. 8 Dynamic behaviors of soil by DEM
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Fig. 9 Dynamic velocity fields of soil by DEM
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Fig. 10 Dynamic float particles of soil by DEM
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Fig. 11 Dynamic parallel-bond force fields
of soil by DEM
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