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Experimental Study of Impact Breaking Wave Forces on
a Vertical-Wall Caisson of Composite Breakwater

Katsutoshi TANIMOTO*
Shigeo TAKAHASHI**
Takao KITATANI***

Synopsis

Wave forces on a vertical-wall caisson of composite breakwater vary with the configuration of
the rubble mound foundation as well as the condition of incident waves. If the conditions are
very unfavorable, powerful impact breaking wave forces may act on the vertical-wall caisson. It
is an important subject to clarify the generating conditions of impact breaking wave forces, so
that the breakwater under design would not be exposed to a very strong breaking wave force.

The present paper points out on the basis of the experimental results for the typical example
of slided caisson that careful attention should be paid to the possibility of the generation of im-
pact breaking wave forces in the design of composite breakwater. The generation conditions are
investigated by the two-dimensional experiments on the variation of wave forces due to the con-
figuration of rubble mound and the three-dimensional experiments on the effect incident wave
angle to the breakwater. It is concluded that the impact breaking wave forces are apt to be pro-
duced on the vertical-wall caisson, where the mound is relatively high and has an appropriately
broad crest width. But, the impact breaking wave forces are likely to occur only in the case
when the direction of incident waves is near to perpendicular to the breakwater.

If the generation of impact breaking wave forces are unavoidable owing to the breakwater
configuration, provision of an appropriate wave dissipating work in front of the caisson is recom-
mended to alleviate the wave forces. From this point of view, discussion is giveri on the method
of calculation of design wave forces on the caisson covered with wave dissipating concrete blocks
and the wave dissipating caisson with a permeable front wall.

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