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Modeling of Force Components Acting on Quay Walls During Earthquakes

AR Kim, Sung-Ryul
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Abstract

When the seismic stability of quay walls is analyzed, the magnitudes of force components acting on quay walls during
earthquakes and the phase relations among these force components must be properly evaluated. In general, force
components include inertia force of the quay wall, lateral earth force, and water force. The magnitude and the phase
relation of each force component vary according to the magnitude of the excess pore pressures developed in backfill
soils of the quay wall. The dynamic thrust mobilized at the contact surface between the backfill soil and the wall develops
as a result of the interactions among these force components. We propose a simple model to evaluate the magnitude
and phase variation of the dynamic thrust on the back of the wall in terms of the excess pore pressure. The proposed
model can predict the dynamic thrust by summing the magnitudes of force components calculated from design equations
for seismic pressures on the wall. The proposed model was verified by comparing its results with the results from a

series of shaking table tests.
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