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Material Point Method Simulation of Soil Landslide Considering

Interface Friction Effect
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Abstract: During the high-speed and long-runout sliding failure process of large landslides, severe friction and
heat generation in the sliding zone induce an interface friction effect between the debris flow and the bedrock,
influencing the final accumulation morphology of the landslide. In this paper, a two-dimensional landslide
model of the Yangbaodi landslide in Shenzhen was established using the material point method. A contact
algorithm was introduced through a multi-background grid method to conduct numerical simulations on the
initiation, sliding, and accumulation processes of the landslide. The results show that after initiation, the
landslide moves over a long distance in a flow-like state along the bedrock. Influenced by the topographic and
geomorphic characteristics of the bedrock, local accumulation is formed in some gently inclined areas. The
final accumulation morphology is relatively close to the calculation results of methods such as the particle finite
element method, which preliminarily verifies the effectiveness of the method in this paper. Calculations
changing the friction coefficient between the debris flow and the bedrock reveal that the interface friction effect
significantly influences the movement behavior of the debris flow. The maximum sliding velocity and farthest
sliding distance decrease as the friction coefficient increases. However, the soil deformation of the debris flow
near the bedrock area is more obviously affected by friction, and the equivalent plastic strain conversely
increases as the friction coefficient increases. At the same time, a large number of discontinuous plastic

deformation protrusions are formed, influencing the final accumulation morphology of the debris flow. The
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research results can provide an effective technical means for analyzing the failure mechanism of natural

landslides under the interface friction effect.

Keywords: landslide; material point method; interface friction effect; large deformation failure mechanism
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Figure 1 Schematic diagram of sliding failure mechanism of

slope in red-bedded areas with sandstone-mudstone interbeds
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Figure 2 Calculation principle of material point method
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Figure 3 Contact algorithm in material point method
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Vma/ (M s Ve (M =5
P, P, Py P, P, Py
0.20 115 142 121 6.5 48 8.3
0.25 132 134 106 6.6 5.1 7.3
0.30 78 112 110 5.9 38 6.4
0.35 75 105 132 5.9 40 6.2
0.40 74 102 108 5.7 38 6.8
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