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1. Experimental: Study on Wave Forces Acting:
on Perforated Wall Caisson Breakwaters

Shigeo TAKAHASHI *
Ken-ichirou SHIMOSAKO * *
Hitoshi Sasaki™* *

Synopsis

Perforated wall caissons are increasingly adopted as seawalls and breakwaters, because of their
high wave-absorbing ability and high stability against waves.

However, the standard pressure formula for the perforated caissons has not been established yet.
Especially wave forces for the design of the caisson members cannot be evaluated properly. The design
of caisson members is crucial for perforated wall caissons in rough seas.

A series of model experiments have been carried out in order to investigate the characteristics of
wave forces acting on perforated wall caissons.

The characteristics of wave forces acting on the members and the stability of the caisson are dis-
cussed, and a calculation method of the wave forces is proposed in this report.

The proposed method gives the wave pressure distributions based on Goda's pressure formula for
ordinary vertical walls with some modification factors,which are defined respectively for the following
three phases :

Phase 1 ; wave pressure at the perforated wall is maximum,

Phase [la; impulsive wave pressure at the impermiable rear wall of wave chamber is predomi-

nant,

Phase [ b; slowly varying wave pressure at the rear wall is predominant.

The wave pressure distribution can be used for the design of the caisson membersand also of the
whole caisson.

The present paper also describes impact wave pressure on the perforated wall caisson. The wave
force becomes very impulsive when the rubble mound foundation of the caisson is high. Such impulsive
pressures can be greatly reduced by the perforated wall. The pressure formula presented here can ev-
aluate the impulsive pressures.

Key Words : Perforated Wall Caisson, Breakwater, Wave Force, Structural Member, Impact Breaking
Wave Force

* Chief of Maritime Structures Laboratory, Hydraulic Engineering Division
** Member of Maritime Structures Laboratory, Hydraulic Engineering Division
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