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Simplified analytical procedure of stabilizing piles
against sliding considering earthquake effect
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Abstract Based on the kinematic method of limit analysis and the reduction technique of shear
strength, the equation for expressing the critical limit-equilibrium state of slope subjected to
earthquake loads is formulated and is employed to define the yield acceleration factor, the overall
safety factor and the corresponding critical failure mechanism for a slope within the framew ork of the
pseudo-static approach. For the slope with stabilizing piles, the analytical expression is also derived
and the stabilizing force supplied by piles is solved by mathematical optimization technique, which will
be used in the structural design of pile. Several results are presented in order to illustrate the influence
of seismic forces on the stabilizing force and the optimum location of pile placement. The research
shows that the optimal location of the stabilizing piles against landslide in various earthquake
acceleration coefficient cases examined is near the toe of the slope, where the force provided by the
piles to achieve the design safety factor takes the lowest value. It also shows the effect of earthquake
acceleration coefficient on dimensionless stabilizing force is remarkable, especially under high
earthquake acceleration coefficients.

Key words slope stability; stabilizing pile against sliding earthquake; limit analysis of plasticity;

strength reduction technique; mathematical programming method



