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Numerical Analyses on the Effects of Initial Stress Conditions
on Seismic Performance of Sheet Pile Quay Walls

Tomohiro KAMEOKA *
Susumu JTAT**

Synopsis ,

_Among various techniques proposed as remedial measures against liquefaction,
compaction of ground is one of the most effective and reliable techniques. The mechanisms
of remediation against liquefaction by this technique are (1) densification of soil to increase
material resistance to liquefaction and (2) increase in the effective horizontal stress in soil to
increase the stress resistance to liquefaction. When this technique is used for sheet pile quay
walls, the increase in the effective horizontal stress has an adverse effect to increase the
existing level of bending stress in the sheet piles, thus reducing the resistance of the sheet
piles against seismic forces.

In the present study, effective stress analyses are conducted to determine which factor,
out of the material resistance increase or the bending resistance decrease, will become
predominant during earthquakes. The numerical analyses are done for sheet pile quay walls
with a water depth of ten meters with loosely deposited backfill sand and with compacted
backfill sand. The initial stresses in the sheet pile quay walls are varied for the quay walls
with both types of backfills to examine their effects. The following conclusions are obtained
from the present study.

(1) Increase in the initial stress in the ground becomes most signficant at the tie-
rod level, at which the horizontal movement of the sheet pile is fixed.

(2) The initial stress increase due to compaction of ground has an overall effect to
reduce the displacement and the bending moment of sheet piles during -
earthquakes.

Key Words : Bending Moment, Displacement, Initial Stress, Liquefaction, Sheet Pile Quay
Walls
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