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Application of a Three-Dimensional Limit Equilibrium Method
Based on Ellipsoidal Slip Surfaces and Particle Swarm Optimization
to Large-Area Slope Stability Analysis
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In large-area slope stability analyses using the three-dimensional limit equilibrium method, spherical slip
surfaces are commonly assumed, as exemplified by Scoops3D. In this study, we introduce an ellipsoidal slip
surface-based approach. Constraints based on digital elevation model data are imposed on the slip surface,
reducing the number of parameters be determined, and particle swarm optimization is employed to efficiently
identify the critical slip surface. . The analysis results demonstrated that the proposed method enhances both
the accuracy and computational efficiency compared to the spherical slip surface-based analysis.
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