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Abstract: Taken the soil dynamics theory into account, an explicit dynamic and large deformation
method for slope stability and progressive failure process analysis under earthquake action is pro-
posed in this paper. The theoretical guidance for the earthquake resistance of slope and preven-
tion of earthquake-induced landslide disaster will be referenced by this study. Firstly, the method
for explicit finite difference, implicit finite element and explicit finite element are used to calculate
the factor of safety of the slope under static conditions, with the results obtained from the three
methods compared and analyzed. Five types of natural seismic acceleration amplitudes are used to
calculate the seismic factor of safety of the slope via the method suggested by this study, the in-
fluence of the characteristics of earthquakes on the slope stability are analyzed, and the progres-
sive failure process of the slope during the earthquake process is analyzed. Finally, the failure
process and failure mechanisms for landslide under seismic conditions are analyzed.
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Fig. 2 Generalized shear strain time history curve
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dynamic stress-strain relationship of loess
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