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1. Wave Concentration Prmclple and Its Apphcatlon for a
New Wave Absorbing Caisson:

Shigeo. TAKAHASHI*
Katsutoshi KIMURA**
Satoru TANAKA***

Synopsis

Perforated wall caissons are increasingly adopted as the structures of sea walls and break-
waters. This is because the perforated wall caissons have low wave reflection and overtopping
characteristics, and is relatively stable against wave actions because of their wave absorbing
capability. A new perforated wall caisson is conceived and its characteristics are investigated
theoretically and experimentally.

The wave absorbing part (perforated wall and wave chamber) is distributed in the:
middle of the new caisson in the plane view. The wave absorbing part of the new caisson
recedes from the front line of the caisson forming a dent in the plane view. This dent
contributes to gather wave in itself and the wave energy is dissipated in the wave absorbing
part. Therefore the wave energy dissipation of the new caisson is expected high even though
the area of the wave absorbing part is smaller than that of conventional ones. .

In the present study, numerical calculations using a kind of mild slope equations are
conducted to confirm the wave concentration effect by the dent portion of the caisson. A
series of model experiments are conducted in a wave flume wnth a model of the new caisson
‘to investigate the hydrodynamic characteristics,

The major conclusions are as follows: .

1) It is found by the numerical calculations that the wave concentration appears significantly
when the dent depth is near 20% the wavelength and that the wave concentration appears
when the length of the wave absorbing part in the direction of the breakwater alignment
is from 10 to 40% wavelength. The ratio of the length of the wave absorbing part to the
caisson length in the breakwater alignment is recommended to be about 50%.

2) The wave reflection coefficient of the partial wave absorbing caisson can be smaller than
that of ordinary ones, The wave chamber length of the new caisson in the wave direction
is smaller than that of ordinary ones to minimize the wave reflection. The experimental
results agree well with the numerical results.

3) The phase difference of the peaks of wave forces becomes significant if the wavelength
is small. The wave force on the front impermeable wall is much smaller than that on solid
vertical walls and this tendency increases as the wavelength increases.

4) The total wave force on the partial wave absorbing caisson is smaller than that on ord-

.inary wave absorbing caissons. The wave force to slide the new caisson is maximized at
the phase when the wave crest is near the perforated wall. This is different from the
ordinary perforated wall caissons.

Key Words: Composite Breakwaters, Wave Absorbing Caisson, Wave Reflection, Wave Force,
Wave Energy Concentration

* Chief of Maritime Structures Lab., Hydraulic Engineering Div.
** Member of Maritime Structures Lab., Hydraulic Engineering Div.
*x* Member of Ocean Energy Utilization Lab., Hydraulic Engineering Div.
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