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Analysis of Displacement and Failure of Slopes
under Seismic Loading
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ABSTRACT

A dynamic numerical model simulating
simple slopes subjected to the earthquake was
developed to investigate the dynamic slope
behavior in the study. Results of this numerical
model were compared to those of pseudo-static
analysis and sliding block analysis for failure
surfaces, evaluation of seismic slope safety,
and limitations of analyses. Different effects
caused by amplification through the soil layer,
geometry of slopes, the properties of the
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seismic waves and dynamic soil properties as

well as differences between failure surfaces -

determined by pseudo-static, sliding block and
dynamic numerical analysis were discussed.
Accordingly, the appropriate range for applying
sliding block analysis was proposed. Within the
range, the displacement of toe of slope
calculated by these two methods was compared
and the differences between two methods were
discussed.

A simplified analysis model for slopes
with trapezoidal cross-section was constructed
to account for seismic slope behavior of dams
and levees. The model would incorporate the
dynamic nonlinear soil properties, non-uniform
shear modulus with depth, geometry of the
slopes, and properties of seismic waves into the
sliding block analysis based on modified shear
beam method. The simplified model is
reasonable yet simpler and more convenient
than numerical method. To verify the accuracy
of the simplified model, the field records of the
slopes of Liyutan Dam were used for
comparisons of the calculated results. The
calculated accelerations records and measured
field data are fairly consistent. The further
research will aim at comparisons of the
displacements calculated by the model and the
field measurements to verify the rationality and
performance of this model.
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