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Abstract

Talus is a common geomorphologic and geological presence in mountainous areas. In the con-
struction of transportation lines and pipelines, talus can develop to a geohazard if they are not
appropriately treated. Talus is composed with rock blocks and debris and cannot be treated as
common soil or rock mass. The discrete element code PFC2D is used to study the stability of talus
slopes. In the model setup, PFC can simulate the “natural” process of the sediment of talus slope.
The effects of particle friction coefficient and rock blocks on the rest angle of talus slope, and the
failure mechanism of talus slope are considered. It is found that rock blocks will increase the rest
angle of talus slope and the failure mode is also different with a uniform-sized slope. Slopes com-
posed of rock blocks are prone to an overall failure mechanism while slopes composed by uni-
form-sized particles are more like to take a shallow sliding mechanism.
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Figure 1. A typical talus slope (The photo is taken in
Jiacha-Sangri road, Tibet)
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Figure 2. A schematic of talus slope and the geomorpholog-
ical terms [10]
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Table 1. The micro-parameters used in PFC modeling
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Figure 3. Set-up of the numerical model
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Figure 4. The force chain and rest angle of talus slope under gravity. The rest angel of a slope composed by round discs is 24°
(a), and that composed by blocks is 41° (b) when the particle friction coefficient is the same
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Figure 5. The effect of grain friction on talus slope’s rest angle. Talus slope compose by blocks and round
disks are shown by dark and blank shapes, respectively
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Figure 6. Failure modes illustrated by accumulated displacement
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