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Stability Analysis of Soil Slopes with Oblique Incident Seismic Waves
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Abstract: Earthquake-induced slope instability is one of the important types of geological disasters.
Numerical method is an important tool to analyze earthquake induced landslides. Based on the visco-
elastic artificial boundary, seismic wave was applied on the site by converting seismic records to equiv-
alent seismic loads. Mohr-Coulomb criterion was adopted to simulate the nonlinear characteristics of
soil. Based on the nonlinear finite element software ABAQUS, the seismic numerical analysis model
of a double-sided slope was established to analyze the slope stability at different slope angles together
with the varied angles of wave incidence. Then, the impact of the incident angles and the slope angles
was discussed according to the slope failure modes. The results indicated that incident angles of seis-
mic waves and slope angles changed the propagation paths of the seismic waves, and thus controlled
the failure mode of the slope. With the increase of the wave incident angle, the sliding displacements
and the sliding areas gradually increased at the slide near the epicenter, and decreased at the slide
away from the epicenter. The slope angle controlled the slope stability, i.e., the steeper the slope
was, the more serious the failure occurred. The slope failure was discussed at different seismic events.

The results provided theoretical support for slope failure mitigation under earthquake events and had
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important practical engineering significance.

Keywords: earthquake induced slope; incident angle; slope angle; viscoelastic artificial boundary;

equivalent load; non-linearity
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