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Stability Analysis and Failure Process of Sliding Boulder A Case
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Abstract: The large-volume isolated collapsed material, which remains on the high and steep slopes
and partially buries in the soil, may collapse and cause damage under unfavorable geological condi-
tions such as rainfall and earthquakes, and threatens the safety of life and property of the residents at
the foot of the slope. Isolated sliding is a major failure form of a separated stone. In order to explore
the slide mechanism of the isolated rocks, the influence of soil physical and mechanical parameters on

the stability of the boulders was analyzed. Based on Coulomb's earth pressure theory, the upper
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wedge soil pressure calculation model, the lower wedge shape model and the left and right soil model
were established. The influence of shear strength, cohesion and slip angle on the earth pressure was
analyzed by using the Mathematical software. And the Flac3D finite difference software was employed
to analyze the failure process of an isolated rock. As a result, the sliding thrust provided by the upper
soil decreases with the increase of shear strength and cohesion. The maximum thrust of the isolated
boulder that the lower soil can withstand is about 19kN. The soil under the boulder will slide out at a
slip angle of 29.22° when the thrust is greater than 19kN. The anti-sliding force provided by the lower
soil increases with the increase of shear strength and cohesion. The failure mode obtained by the finite
difference simulation shows that the surface soil pushed by the boulder slides toward the free face. The
shear strength and cohesion of the soil around the boulder have a controlling effect on the stability of
the boulder. Rainfall, which reduces the shear strength and cohesion of the surrounding soil, is the

main reason for the instability of the isolated boulders.

Keywords: boulder; collapse; stability analysis; mathematics; instability process; Flac3D
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