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Study on Landslide Stability Reliability and Parameter Sensitivity
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Abstract: To enhance the rationality of landslide stability analysis and remediation strategies, this study takes the Fengqing
landslide in Yunnan Province as the engineering context. The stability coefficient of the landslide was calculated using the
strength reduction method, and the failure probability was analyzed based on Monte Carlo simulation and reliability theory. The
sensitivity of geotechnical parameters to the stability coefficient and slope displacement was assessed using the Spearman
coefficient. The results indicate that the stability coefficient of the landslide is 0.863. After comprehensive remediation
involving " slope reduction, grid anchors, and drainage interception," the failure probability was reduced to 1. 6% , stabilizing
the landslide. The four parameters with the highest sensitivity to the stability coefficient are the internal friction angle of fully
weathered sandstone, cohesion, cohesion of silty clay, and internal friction angle, while the natural unit weight of silty clay
and fully weathered sandstone shows negative sensitivity to the stability coefficient. This study provides a reference for reliability
analysis of landslide stability under similar engineering contexts.
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Table 1 Geotechnical parameters
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Fig.2 Displacement of the target landslide
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Fig.3 Schematic of landslide management profile
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Fig. 4 Monte Carlo sampling results of geotechnical parameters
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