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Reliability Analysis of Caisson Type Quay wall Considering Phase
Difference of Seismic Earth-Pressure
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Abstract [J For reliability analysis of caisson type quay walls, an approach to include the phase difference
between the caisson motion and the dynamic earth pressure is proposed. Present approach, which uses the phase
difference parameter, may over-estimate earth pressure. But the proposed approach considers the phase angle
instead of the phase difference in estimating resultant external load. Therefore, it is more reasonable than the
previous one. Accordingly, calculation of probability of failure becomes more accurate. Numerical example is
used to compare the two approaches.
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Fig. 1. Force equilibrium of caisson type quay wall under
earthquake.
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Fig. 2. Phase difference according to the presence of liquefac-

tion.
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Table 1. Reliability analysis method
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Table 2. Distribution of design variables
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Fig. 3. Sliding failure probability vs. mean phase difference
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Fig. 4. Overturning failure probability vs. mean phase difference
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Fig. 5. Sliding failure probability vs. mean phase difference
(0pp=0.3).
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Fig. 6. Overtumning failure probability vs. mean phase differ-
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Fig. 7. Sliding failure probability vs. mean phase difference
(055=0.5).
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Fig. 10. Sliding failure probability vs. standard deviation of
phase difference ((p,=-1.0).
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Fig. 11. Overturning failure probability vs. standard deviation
of phase difference (tpp=-1.0).
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Fig. 12. Sliding failure probability vs. standard deviation of
phase difference (11p,=0.0).
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Fig. 13. Overturning failure probability vs. standard deviation
of phase difference (1pp=0.0).
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