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Analysis of Deformation in Sheet Pile Quaywall due to Liguefaction

Susumu IAI
Tomohiro KAMEOKA""

Synopsis

In 1983, Nihonkai-Chubu Earthquake of magnitude 7.7 hit northern part of Japan.
The earthquake caused damage to quaywalls at Akita Port located about 100km from
the epicenter. The damage was associated with the liquefaction,of backfill sand.
In order to analyze the mechanism of the damage, soils are taken from the site for
laboratory tests. The record of the earthquake motion is digitized.

Two dimensional effective stress analyses are conducted for two kinds of quaywalls
based on these test data. One is analysis for Ohama No.2 Wharf that was seriously
damaged by the earthquake. Another is for Ohama No.l wharf that was not damaged
at all. The effective stress model used in this analysis is composed of two parts.
One is the model of the stress-strain relationship for shear mechanism that is composed
of virtual simple shear mechanisms in arbitrary directions. The other is the model
for generating excess pore water pressure that is given as a function of plastic shear
work.

The results of the effective stress analysis of both quaywalls indicate that a funda-
mental pattern of the deformation of the quaywall is reasonably simulated by the
present approach. In particular the results obtained from the analysis of the damaged
quaywall indicate that a fundamental mechanism of the deformation of the quaywall
is due to the reduction of the initial stress caused by liquefaction. This mechanism
of deformation is quite different from that indicated by conventional Newmark’s sliding
block concept.

Key Words * Earth Pressure during Earthquakes, Liquefaction, Effective Stress Analysis,
Deformation of Sheet Pile

.

Chief, Geotechnical Earthquake Engineering Laboratory, Structural Engineering Division.
Member, Geotechnical Earthquake Engineering Laboratory, Structural Engineering Division.
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