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Numerical study on replacement and reinforcement effect of expansive soil
slope under rainfall and sudden water level drop
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Abstract: To explore the replacement and reinforcement effect of expansive soil slopes under rainfall and sudden
water level drop, the typical expansive soil slope section of the first—phase project of Nanjing Qinhuai East River is
taken as the research object. The feasibility of cement—modified expansive soil is analyzed, and a finite difference
slope model is established based on FLAC3D software. The moisture field and stability of expansive soil slopes
under different replacement depths and working conditions are analyzed in this study. The research results show
that: Reinforcement of surface expansive soil by replacement method can improve soil strength, reduce rainfall

infiltration, and thus significantly enhance slope stability; the safety factor of the slope has a non—linear relationship
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with the replacement depth. When the replacement depth is small, local shallow sliding occurs in the slope.

Increasing the replacement depth can cause the sliding surface to move downward and transition to deep overall

sliding. During this process, the slope safety factor increases rapidly with the increase of replacement depth. When

there is no fractured expansive soil on the potential sliding surface, slope stability is hardly affected by the

replacement depth.

Key words: expansive soil slope; rainfall; improved soil replacement; slope stability; finite difference method
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