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Reduction of Wave Force on a Long Caisson
of Vertical Breakwater and its Stability

Shigeo TAKAHASHI*
Ken’ichiroun SHIMOSAKQO**

Synopsis

A caisson breakwater is one of the typical breakwaters in Japan. Each caisson
is 10~20m long in ordinary design, but longer caissons can be constructed from
a technical view point. In this study, wave force on a long caisson of composite
breakwater is investigated theoretically and experimentally.

The wave force is reduced due to the phase difference in oblique waves. The
reduction ratio of wave force depends on the caisson length { the wave direction
6, the wave length L, and the duration time of peak wave force. The reduction
coefficients can be obtained based on the wave forces of Goda’s formula. For
example, the average wave force reduces to 83%, where the water depth is 14m,
the wave period is 15.5s, the wave height is 11m, the incident wave angle is 30°,
and the caisson length is 87m.

Rotational force in the horizontal plane becomes significant in oblique waves
with a large incident angle. Stability of the caisson against rotation can be judged
from the equations of forces and rotational moments. Rotational safety factor is
defined by the ratio of resisting force of the caisson to the wave force acting on
the caisson.

The rotational stability should be considered as well as the sliding stability
for long caissons. However, for the caissons with I, sin® /L <0Q.5, the rotational
stability can be neglected.

Key Word: Long Caisson, Breakwater, Wave Force, Sliding, Rotation

¥ Chief of Maritime Structures Laboratory, Hydraulic Engineering Division
** Member of Maritime Structures Laboratory, Hydraulic En gineering Division
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