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Response Analysis and Instability Mechanism Study of Soft Soil Slope under Rainfall Excavation Coupling
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Abstract: In response to the instability problem of soft soil slopes under the coupling effect of rainfall and excavation, model
experiments were conducted to simulate the rainfall excavation coupling conditions, and corresponding indicators of the slope
were monitored to reveal its instability mechanism. The results show that the horizontal deformation at the top of the slope
increases in three stages, while the vertical deformation is affected by soil consolidation and stress release, and undergoes
processes such as initial stress concentration, weakening of consolidation effect, and dominant excavation unloading; The
deformation law at the foot of the slope reflects the coupling mechanism between excavation unloading and soil rheology; The soil
moisture content changes from unsaturated to saturated with the increase of rainfall duration, showing a characteristic of " first
decreasing and then increasing" along the depth direction; The pore water pressure field shows the highest at the top of the slope,
followed by the middle of the slope, and the lowest at the bottom of the slope due to good drainage conditions; The instability
mechanism is based on excavation, rainfall infiltration and erosion, which form the unstable material foundation. Multi level
excavation and rainfall induced stress concentration weaken the soil strength, presenting a coupled failure characteristic of slope top

deformation, slope foot uplift and pore water pressure gradient expansion. The research results provide key theoretical support for
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the optimization of soft soil slope stability assessment and the formulation of prevention and control strategies.

Key words: soft soil slope; rainfall — excavation coupling; response index; destabilization mechanism
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Fig.1 Monitoring layout diagram
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Fig.2 Deformation at the top of the slope
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Fig. 3 Deformation at the foot of the slope
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Fig. 4 Moisture content variation
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Fig. 5 Pore water pressure variation
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