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ABSTRACT

For the safety of hillside areas, establishing an early warning mechanism for slope
failure is particularly important. This study investigates the mechanical behavior and
potential early warning indicators of large-scale landslides through numerical
simulation, focusing on how different slope properties affect stability. Based on field
data, a 3D slope model of the Guanghua area was developed, integrating the finite
element method (PLAXIS 3D) and the discrete element method (EDEM) to simulate
the deformation and failure processes of the slope. By reducing the microscale

parameters in EDEM to trigger slope failure, the influence of different slope
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properties on the critical displacement was analyzed. Simulation results show that
slopes with deeper slip surfaces exhibit larger critical displacements compared to
those with shallower slip surfaces. Additionally, setting stronger rock layers in the
lower slope area increases the critical displacement, indicating that slope properties
are key factors influencing collapse potential. These findings can serve as a
reference for developing future slope failure early warning systems. (Keywords :

Finite Element Method, Discrete Element Method, Landslide Early Warning, Critical Displacement)
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