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1. Experimental Study on Motions and Forces of Overtopping
Waves on Composite Breakwaters.

A study on Amenity-oriented Port Structures (Part 1)

Shigeo Taxanasur* Kimihiko Expon** Zen-ichirou Muro**

Synopsis

It is usually prohibited for citizens to enter into breakwater areas in Japan because of
safety reasons.However breakwaters can provide people very comfortable place to enjoy the
sea environment, People in Japan become aware of the attractiveness is much increasing
recently.

The primary function of breakwaters is to protect a harbor from storm waves. The
researches on hreakwaters have been mainly to develop stable and economical brealcwaters
and to establish their design methods. In the design of the breakwaters, human factors have
not been taken into account. The breakwaters apened for citizens, called here amenity-
oriented breakwaters, should be designed for the people on the breakwater to he very
comfortable and safe.

The researches on the safety and amenity of the people on breakwaters, sea walls and
other port structures have started as a special research project at the port and Harbour
Research Institute since 1990. This is the first report on this project and describes the motions
of the overtopping waves and also the forces acting on the facilities for amenity and safety on
a composite breakwater. The wave overtopping is very popular phenomena for port structures
including breakwaters. However only the wave overtopping rate or wave transmission rate
has been main concern in the design of such port structures. For the safety of the citizens,
more detail information of the overtopping wave is necessary and also necessary the knowl-
edge of the interaction hetween the overtopping waves and the amenity and safety facilities
specially built for amenity-oriented breakwaters.

A series of model experiments are conducted in a wave flume. The profiles of overtopping
waves are measured by a high speed video camera, current meters, etc. The pressures and
total forces are measured by pressure transducers and ioad cells. The major conclusions are

as follows:
1) The wave overtopping can be divided into two stages; “Green Wave” and “Ovetopping
Flow™ . “Green Wave” is the inital motion of overtopping wave, starting from jumping in

front of the breakwater to hitting on the horizantal surface of breakwater superstructure.
“Overtopping Flow” is a motion of overtopping wave after hitting the breakwater top. The
overtopping wave becomes a flow toward harbor side.

2)  The parameters to describe the “green wave motion” and “overtopping flow” are
formulated based on the experiments. The water depth and current intensity can be
evaluated by the parameters. It is found that these parameters deeply depend on wave
steepness, relative depth, the high of breakwater and the depth on the breakwater mound.

3)  Wave forces acting on the flat surface of the breakwater top are formulated at the both
stages. The wave force at the stage of green wave is relatively impulsive, while the wave
force during the overtopping flow is a slowly varying force.

4)  The wave forces acting on the facilities on the breakwaters are also formulated. There
also exist both relatively impulsive pressure and slowly varying pressure.

Key Words: Wave Overtopping, Wave Force, Composite Breakwater, Waterfront, Amenity

* Chief of Maritime Structures Lahoratory, Hydraulic Engineering Division
** Member of Maritime Structures Laboratory, Hydraulic Engineering Division
*** Member of Ocean Energy Utilezation Laboratory, Hydraulic Engineering Division.
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