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Evaluation of seismic slip displacement of slope by Newmark method taking into
account soil strength reduction due to undrained cyclic loading and strain-softening
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Abstract

In practice, the seismic stability of embankment has been evaluated by examining whether the global safety factor
obtained by limit equilibrium stability analysis for a given horizontal seismic coefficient (e.g., 0.15) is larger than a
specified value (e.g., 1.2). The stability against Level Il design seismic load can be evaluated more appropriately
when based on the residual deformation. Newmark-S method, which takes into account post-peak strain-softening
to evaluate drained slip displacement, has been used in practice. With saturated loose soil, the initial undrained
strength could be smaller than the drained strength, while the undrained strength may decrease rapidly by undrained
cyclic loading. Newmark-D method, which takes into account these factors to evaluate appropriately the effects of
compaction, was developed. The structure of this method is explained. An analysis example is presented.

Key words: cumulative damage, Newmark method, seismic residual slip displacement, undrained cyclic loading



