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An analysis of instability and failure mode of soil slope under overloading action
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Abstract: There are many complex factors that affect the stability of slope, and the overloading
effect is one of main factors which lead to the slope instability. Based on the strength reduction fi-
nite element method, this paper carries out the stability calculation of soil slope under the action
of slope surfaces of different kinds and analyzes the variant laws of slope stability in the slope sur-
face loading changes and the instability failure mode in the potential sliding surface. The research
results indicate that the soil slope is likely to trigger the slope instability failure under the action
of slope surface overloads and that the different slope loading modes may have the different slope
instability failure modes, and the failure modes are likely to make the whole instability convert in-
to the local instability.
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Fig. 1 Flow chart of strength reduction finite element
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Fig. 2 The loess slope profile
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Tab.1 Mechanical parameters of loess slope
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Fig. 3 The finite element mesh
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Fig.4 The loading mode on the side and crest of slope
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Tab.2 Summary sheet of the cases and safety factors
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Fig. 5 The trend figure of displacement failure in case 0
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Fig. 6 The trend figures of displacement failure in case 1
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The trend figures of displacement failure in case 2
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Fig. 8 The trend figures of displacement failure in case 3
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