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Influence of Backfill Condition on Force Components
of Gravity Walls During Earthquakes
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Abstract

During earthquake, force components acting on quay walls consist of inertia force, earth pressure and water pressure.
The earth pressure is largely influenced by the backfill condition such as soil density and the installation of gravel
backfill. Therefore, shaking table tests were performed by using four different model sections, which were designed
by varying the soil density and the backfill materials. The magnitude and the phase of force components acting on
quay wall were analyzed. Test results showed that the gravel backfill and the soil compaction were effective to reduce
the excess pore pressure in backfill and the magnitude and phase of backfill thrust were much influenced by the excess
pore pressure in backfill. When the input acceleration was 0.10 g, the average ratios of the inertia force, the front dynamic
water force and the thrust to the total force were 64%, 21% and 16%, respectively. As the excess pore pressure increased,

the ratio of the thrust to the total force increased.
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