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Analysis of Displacement and Failure of Slopes
under Seismic Loading
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ABSTRACT

Among the various methods used to
analyze the seismic slope stability, sliding
block analysis is a simple and convenient way

that not only describes the behaviors of seismic
slopes but also can be used to evaluate seismic
slope stability in large regions. The purpose
of this research is to modify this method and to
be more appropriate for analyzing seismic
slope stability. Two types of slopes were
discussed in this study: 1) natural slopes and
man-made slopes along roads and, 2) earth dam
slopes of which the amplification effect is more
significant.

The first type of slopes is simplified into
simple-slopes with uniform soil properties and
its displacement under seismic loading with
log-spiral failure surfaces based on the sliding
block analysis was derived. The FLAC was
used for numerical analysis to simulate seismic
slope behaviors and comparisons of the results.
The resulting  failure  surfaces and
displacements were compared with those from
the sliding block analysis to evaluate the
suitability of sliding block analysis. It was
found that the failure surfaces were very similar
when failure surface is limited to toe failure.

-Accordingly, the proper range for sliding-block

analysis is proposed with slope angle smaller
than 60°. The displacement calculated by
sliding-block behavior is fairly consistent to
that of numerical analysis. Data from the 921
Earthquake were used for verification and a
critical displacement of 10 cm was suggested.
The second type of slopes, earth dam
slopes, is simplified as shear beam with
trapezoidal shape for consideration of the
amplification effect. This model incorporated
the nonlinear and non-homogenous soil
properties, the geometry of earth dams, and
properties of seismic waves. The weighted
average acceleration of the slope was obtained
and combined with the sliding-block analysis.
Finally, this model was verified using the data
collected from Liyutan earth dam during 921
Earthquake and its performance was evaluated.

Key words: sliding block analysis, log-spiral



failure surfaces, shear beam method, site
amplification effect.
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