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Abstract

To systematically reveal the evolution characteristics of the internal seepage field within a land-
slide body under rainfall conditions and its influence mechanism on the overall slope stability, a
two-dimensional numerical model of the landslide was constructed using the GeoStudio software
platform, taking the 2-2 profile of a specific landslide as the study object. The model simulated the
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time-varying response patterns of pore water pressure, total hydraulic head distribution, and safety
factor under two typical rainfall scenarios: continuous light rain and heavy rain. Results indicate
that rainfall infiltration significantly alters the transient seepage field distribution within the land-
slide body, leading to gradual accumulation of pore water pressure and a corresponding decrease in
the safety factor. Under steady drizzle conditions, seepage effects are primarily confined to the sur-
face layer of the landslide body, exerting limited influence on overall stability. In contrast, under tor-
rential rain conditions, the landslide body rapidly enters a state of low safety factor, presenting a sig-
nificant risk of instability. These findings provide quantitative references for stability assessment and
disaster prevention of rainfall-induced landslides.
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Figure 1. Physical and mechanical parameters under continuous light rain condition
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Figure 2. Rainfall function under continuous light rain condition
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Figure 3. Physical and mechanical parameters under heavy rain condition
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Figure 4. Rainfall function under heavy rain condition
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Figure 5. Model of cross-section 2-2 of the landslide
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Figure 6. Material parameters
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Figure 7. Rainfall boundary condition
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Figure 8. Rainfall boundary condition
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Figure 9. Variation of landslide safety factor
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Figure 10. Variation of total hydraulic head
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Figure 11. Variation of pore water pressure
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Figure 12. Variation of landslide safety factor
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Figure 13. Variation of total hydraulic head
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Figure 15. Safety factor under continuous light rain condition
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Figure 16. Safety factor under heavy rain condition
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