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Dynamic Response and Stability Analysis of Anchored Slopes
Under Rainfall Infiltration Conditions
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Abstract: To explore the dynamic response of anchored slopes under rainfall infiltration, a typical slope in the Three
Gorges Reservoir area is taken as the research object. A numerical model coupling unsaturated seepage and stress was
developed using Midas GTS, incorporating the Van Genuchten soil-water characteristic model and the strength reduc-
tion technique. The evolution characteristics of stability, seepage field, and displacement field of prestressed anchor
cable-reinforced slopes under different rainfall conditions are systematically analyzed. The results demonstrate that rain-
fall infiltration induces a three-stage evolution pattern of pore water pressure in the natural slope, characterized by rapid
increase, growth rate deceleration, and eventual stabilization. This process triggers matrix suction attenuation and plas-
tic zone connectivity , thereby reducing slope stability. Prestressed anchor cables significantly inhibit plastic zone devel-
opment and displacement. Under extreme rainfall, the safety factor increases by 53.6% , and the displacement sup-
pression rate reaches 31. 2% . With increasing rainfall intensity and duration, the reinforcement efficiency of pres-
tressed anchor cables exhibits a nonlinear degradation trend. The research findings quantify the dynamic response
mechanism of anchored slopes under rainfall conditions, providing a theoretical basis for disaster prevention design and
risk assessment of slope engineering in complex geological settings.
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