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Abstract

The present study analyzes the stability of waterfront quay wall under the combined action of earthquake and tsunami.
Adopting the limit equilibrium method, the stability of waterfront quay wall is checked for both the sliding and overturning.
Forces due to tsunami are compared with the proposed formula and the 3-D one-field Model for immiscible TWO-Phase
flows (TWOPM-3D). Variations of the stability of wall are also proposed by the parametric study including tsunami water
height, horizontal seismic acceleration coefficient, internal friction angle of soil, friction angle between the wall and the
soil and the pore water pressure ratio. The present study about the stability of wall is also compared with the case when
earthquake and tsunami are not considered. As a result, the result of numerical analysis about the tsunami force is similar
to that of proposed formula. When earthquake and tsunami are simultaneously considered, the stability of wall in passive
case significantly decreases and tsunami forces in active case are affected as a resistance force on the wall and so the stability

of wall increases.
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Fig. 1. Waterfront quay wall subjected to different forces for the passive case
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Fig. 2. Waterfront quay wall subjected to different forces for the active case
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Fig. 3. Seiemic passive earth pressure coefficient.
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Fig. 5. Definition sketch of 3-dimensional numerical wave tank
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Table 2. Results of numerical analysis about wave height and wave force
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