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A Hydraulic Experimental Study on Multi-celler Caisson Breakwaters

Katsutoshi TANIMOTO*
Suketo HARANAKA**
Eiji TOMIDA***
Tsutomu MURANAGA***
Satoshi SUZUMURA***

Synopsis

A new type of caisson with a high stability against violent wave attacks has been developed
and is called as a multi-celler caisson in the present paper. This caisson consists of triple-layered
slopes with the rear end bended upwardly. The spaces formed between each slopes are opened
at the both ends of the vertical front and the horizontal top of caisson.

A series of model experiments has been conducted to investigate the following hydraulic aspects
of the multi-celler caisson:

(1) wave reflection and transmission due to random waves,

(2) resultant wave forces on the caisson and stability against sliding,

(3) wave forces on structural members of the caisson.

The transmitted waves over the multi-celler caisson are rather high comparing with the con-
ventional ordinary caisson, but those can be reduced by introducing a slit wall with an appropriate
opening ratio at the vertical front. This type of multi-celler caisson with a slit front wall can .
alleviate wave reflection as well as the caisson breakwaters covered with wave dissipating concrete
blocks.

As to wave forces on the multi-celler caisson, it is confirmed that the resultant wave forces
effective against sliding and overturning of the caisson are considerably small comparing with
those on the ordinary caisson, since the wave force acting on the slopes has the downward com-
ponent which works for the increase of resisting force. In this paper, the design wave force
formulae are proposed for the stability examination of the multi-celler caisson and the strength
calculation of the structural members. According to these formulae, an example of trial design
for the stability of the multi-celler caisson is presented and compared with the ordinary caisson.

The example demonstrates that the multi-celler caisson requires less volume of concrete caisson
as well as rubble mound, suggesting the possibility of cost reduction for outer-sea breakwaters.

* Chief of Breakwaters Laboratory, Hydraulic Engineering Division
** Senior Research Engineer, Hydraulic Engineering Division
*** Members of Breakwaters Laboratory, Hydraulic Engineering Division
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