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Abstract: In recent years, frequent clustered landslides in granite residual-eluvial soils under extreme rainfall
have severely constrained regional development and threatened life and property safety, while the mechanisms
behind such clustered failures remain insufficiently understood, consequently impeding the development of highly
reliable and targeted mitigation measures. This study investigates the "4:20" clustered granite residual soil
landslide event through field double-ring infiltration tests at different depths to characterize permeability variations
in shallow vegetated zones, combined with soil column infiltration experiments to examine water migration
patterns in layers with permeability contrasts during rainfall intensification, analyzing water accumulation and
pore pressure evolution at soil interfaces. Numerical simulations were further employed to study pore water
pressure dynamics at interfacial zones of permeability contrast and their effects on slope stability under sudden

rainfall increase. The results demonstrate that significant permeability differences between upper and lower layers
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in shallow vegetated granite residual slopes hinder downward water movement during extreme rainfall, causing

rapid moisture retention and sharp pore pressure buildup at soil interfaces, which reduces effective stress and leads

to a rapid decline in the slope safety factor, ultimately triggering clustered shallow landslides. These findings

provide important scientific evidence and experimental support for understanding the failure mechanisms of

vegetated granite residual slopes under extreme rainfall, and offer valuable references for the study of mitigation

strategies for rainfall-induced clustered landslides in granite regions.

Key Words:group-occurrence granite residual and colluvial soil landslides; rainfall surge; permeability

contrast; failure mechanism;numerical simulation
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Fig.1 Overview of the multiple landslide disasters in Jiangwan Town
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Fig.3 Geological profile and on-site double-ring infiltration test
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Fig.4 Indoor experiment on residual slope soil of granite
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Fig.7 Pore pressure distribution in slope models with different rainfall and infiltration parameter

settings, slope gradients, and slope shapes after the rainfall processg.
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Fig.9 Variation of slope stability coefficients under different working conditions during rainfall process
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