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Research on reliability analysis methods for 3D slope stability

ZHOU Gang', JIA Senlin®, SHANG Zhaotao', XU Shanjin*, LU Kunlin®
(1. Wuhu Rail(Tunnel) Traffic Engineering Quality and Safety Supervision Station, Wuhu 241000, China; 2. School of Civil and Hydrau-
lic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The reliability research on two-dimensional slope stability has matured over time. However,
methods for analyzing the reliability of three-dimensional slope stability require further investigation.
Grounded in the theory of stochastic fields, the weighted uniform simulation has been enhanced and
incorporated into the three-dimensional limit equilibrium method based on the normal stress distribu-
tion on the constructed sliding surface, thereby proposing a reliability analysis method for three-di-
mensional slope stability utilizing the weighted uniform simulation for the normal stress distribution
on the constructed sliding surface. The method takes into consideration the influence of uncertain pa-
rameters on the shape and distribution of the most critical sliding surface of the slope. The research
outcomes demonstrate a significant improvement in the computational efficiency of reliability analysis
using this method, leading to reduced computational costs while maintaining precision. This study
provides valuable insights into theoretical approaches to assess the reliability of three-dimensional
slope stability.
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