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2. Wave and Block Forces on a Caisson Covered
with Wave Dissipating Blocks

Shigeo TAKAHASHI*
Katsutoshi TANIMOTO**
Ken’ichirou SHIMOSAKO***

Synopsis

A caisson breakwater covered with wave dissipating concrete blocks is one of the typical
breakwaters in Japan. The breakwater can reduce the wave reflection and increase the
stability of the caisson. Wave forces are reduced by the blocks, but the force due to blocks
also acts on the upright section of the caisson. In this study, a series of model experiments
have been carried out in order to investigate the characteristics of random wave forces and
the block force on the caisson. and the stability of the caisson against sliding.

Wave pressure reduction by the blocks depends on the wave height and the width of
covering blocks. Wave pressures are reduced greatly for large waves, but the reduction
is not significant for small waves. However, when the covering is very wide comparing
with ordinary design, wave pressures are reduced even for small waves. An estimation
method of the wave force reduction due to blocks is proposed.

The static block force on the upright section depends on the height of piled blocks and

the degree of compaction of blocks. During wave action, the block force become smaller
than the static block force because of increasing buoyancy and the rotational and horizontal
movement of caisson, even though the movement is very small. A method is proposed to

estimate the static block force and the reduction of the force during wave action.

For usual design conditions the caisson stability against sliding can be judged without
considering the block forces. This is because of their reduction during wave action and
because when the caisson slides, the block force is reduced to 0 at the moment.

Key Words: Caisson Covered with Wave Dissipating Blocks, Breakwater, Wave Force,
Block Force, Sliding of Caisson

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