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(30) stability of a Slope Considered Seismic Displacement
* * % R * %k *k k%
Sumic G. NOMACHI, Tomoyuki SAWADA, Kenichi G, MATSUOKA and Norimitsu KISHI

In the conventional engineering analysis of slopes against earthquake forces,
such structures are usually analyzed and designed with the calculation of the factor
of safety when an inertia force is considered.

If the factor of safety is less than unity, then the slope is considered to be
unsafe. It is true that under static loading, if the factor of safety is below unity,
the occurence of sliding is so sudden that there may be much possibility of continuas
tion of the movement. In such cases, the displacements become so large as to render
failure. As for earthquake loading, the reduction in stability under earthquake
excitations would only exist during the short periods of time for which the inertia
force is induceed. Further, during an earthquake the induced inertia forces will
also alternate in direction and magnitude numerous time, only those which move away
from the slope tend to reduce the stability of the slope.

Thus, during the earthquake, the factor of safety may drop below unity several times
which will induce some movements of the failure section of a slope. It is apparent
that during an earthquake the factor of safety changes all the time due to different
inertia forces acting on the slope. The minimum factor of safety only exists transi-
ently. Thus, the stability of slopes should depend on the cumulative displacement
developed during an earthquake, Herein, in addition to calculating the factor of
safety of a slope after a given earthquake shock, the effects of earthquakes on the
displacements of a slope will be assessed.

This is done as the concept of Newmark.

In this analysis, a soil mass moving downward along a failure surface under inertia
force due to earthquake shaking is considered to be analogous to a rigid block with
weight and an external force.

The failure mechanism and its corresponding yield acceleration must be determined
first so that the logspiral failure surface and external force can be simulated.

Subsequently, the overall displacements of a failure slope under earthquake loads
can be assessed, This can be achieved in the following steps:

]. Calculate the yield acceleration at which slippage will just begin to occur.
2, Apply various values of the pseudo-static force to the slope. These values are
obtained from a discretized accelerogram of an actual or simulated earthquake.
3, According to the yield acceleration and accelerogram of an earthquake the time
history of velocity of the sliding soil mass of a slope can be calculated,
The magnitude of displacement can be evaluated by integrating all the positive
velocity.

The computation of the yield acceleration by the upper bound techniques of limit
analysis has been operated in our previous paper (See reference 6).

Based on this yield acceleration and its associated failure mechanism, the equation
of displacements along the potential failure surface is developed in this paper.
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