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Development of Technique for Predicting Horizontal Displacement
of Retaining Wall Induced by Earthquake
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Abstract To develop the technique for predicting the horizontal displacement of a retaining wall induced
by an earthquake, an equation of motion that depicts the retaining wall-soil vibrating system was
derived. The resulting differential equation was solved using the Runge-Kutta-Nystr?m method.
Considering the pre-mentioned derivation process, the analysis procedures for obtaining horizontal
displacement induced by an earthquake were programmed. The core algorithm of the
displacement-force relationship, which is the main engine of the developed program, was suggested.
Considering the results obtained by adopting the developed program to the assumed retaining wall under
an earthquake, the relationships between the time-displacement, time-force, and displacement-force
were reasonable. According to the results computed by the program, the displacements to the front
direction of the wall occurred, and the displacement per cycle converged after some cycles elapsed.
Displacements with a natural period were calculated, which showed that the maximum displacement was
observed when the natural frequency was slightly different from the excitation frequency rather than the
same values of the two frequencies. This happens because the vibrating system was modeled by two

springs with different stiffness.
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Fig. 1. Retaining wall under seismic forces
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