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An Experimental Investigation of Upﬁght
Breakwaters at Reefs

Yoshiyuki ITO*

Katsutoshi TANIMOTO**
Koji KOBUNE***

Takao KITATANI***
Masahiko TODOROKI****

Synopsis

Wave forces on upright breakwaters at the rear of reefs are investigated with mainly
two-dimensional model tests. Two types of model reefs are selected, being based on a
sounding map of a coral reef at the Okinawa Islands. One has a slope of 1/10, and the other
has a composite slope of 1/4, 1/10 and 1/1. The still water depth at the top of the reefs is
Omor5m.

Total wave forces on a wall at various positions are measured through the critical
weights of breakwaters against sliding under the action of waves of 3 to 10m in deep water
wave height and 12 to 20 seconds in period. As for waves which are high enough to break on
the slope of the reef, results show that the wave forces rapidly decrease in their magnitude
from the breaking point toward shore and result in almost constant magnitude at any
position further than 10 v 15 Hq from the breaking point. As for waves which break on the
horizontal top of the reef, the maximum magnitude of wave forces occur near the breaking
point. The magnitudes of broken waves caused by high waves, however, are larger than those
by breaking waves, because of limitation of the water depth on the reef.

Based on the conventiona! distribution of wave pressure, the intensity of wave forces
for design of upright breakwaters positioned further than 10 ~v 15 Ho from breaking point
is obtained as follows;

p/woHo = 0.7, for Hp = 6m,
p/woHo =0.5, for Hp = 10m.

These results at the rear of the reefs are confirmed with three-dimensional model tests
for an isolated reef. Since the damping effect caused by reefs to wave forces is not expected

at the side part of the reefs, larger wave forces act on walls.

* Head of the Hydraulic Engineering Division
*k Chief of the Breakwaters Laboratory, Hydraulic Engineering Division
wAE Member of the Breakwaters Laboratory, Hydraulic Engineering Division

*x%%k  Member of the Model Test Section, Hydraulic Engineering Division
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