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3. Analysis on Seismic Damage in Anchored Sheet-piling Bulkheads

Shoichi KITAJIMA*
Tatsuo UWABE**

Synopsis

Seismic damage in anchored sheet-piling bulkheads of 110, located in 22 ports, which were suf-
fered strong earthquakes, is analyzed, and 74 cases of them are compared with stability analysis
accorded with the design standard for port structures. Their behavior during earthquakes and
their failure process are observed by means of a series of vibration model tests.

Conclusion:

1. The design procedure for the bulkheads, authorized in the standard above mentioned, is good
from a practical view point. It is necessary, however, to examine necessity of modifying a part
of the procedure concerned with the bulkheads with flexible anchors. An idea how to modify is
proposed.

2. Relation between the seismic coefficient and the maximum ground acceleration, applied for
gravity quaywalls, is applied correspondingly to the bulkheads.

3. The damage during earthquakes is caused by movement of anchor works, if the bulkheads
are designed adequately. Reinforcing only anchor works carelessly leads them into complete failure.
4. The movement is caused in intense tie-tension fluctuated widely at a narrow band of special
frequencies of 2 to 4 Hz.

# Head of Structures Division
**  Senior Research Engineer, Structures Division
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