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Study on the Wave Transmission through Permeable Breakwaters
Composed of Vertical and Horizontal Structural Members

Katsutoshi TANIMOTO*
Yasutoshi YOSHIMOTO**
Yoshikazu IZUMID A *+*

Synopsis

The estimation method of wave transmission through permesble breakwaters composed of vertical
and horizontal structural members has been investigated on the basis of two-dimensional experiments
with regular waves. The following structures are tested:

1) vertical pile structure composed of circular cylinders arranged with the equi-distance for the
both of longitudinal and transverse directions,

2) three dimensional lattice structure composed of vertical and horizontal cireular cylinders having
the equi-spacing for the longitudinal, transverse, and vertical directions,

3) three-dimensional "lattice structure with discs at all midpoints of members between the joints of
vertical and horizontal circular cylinders,

4) vertical pile structure with a horizontat plate under the still water surface.

Wave reflection from these structures is generally small, and the experimental formula for three
structures excluding the vertical pile structure with a horizontal plate is obtained as a function of the
ratio of projecting area of structural members formed the first unit row to the whole vertical area
paratlel to the incident wave crest. The reflection coefFicient is about (.24, even if this ratio is 0.5.

The fundamental relation for the transmission coefficient is derived by the consideration of the
energy dissipation equivalent to the work done by the drag forces on the structural members. The
coefficient contained in the relation is evaluated on the basis of experimental results of wave refiection
and transmission. Finally, the transmission coefficient is expressed as a function of wave steepness,
relative water depth, ratios of projecting area of structural members of the unit row to the vertical and
the horizontal areas, and number of rows in the direction of wave propagation. The present ex-
perimental values of transmission coefficient Fall within the range of 20 percents of the estimated
values by the proposed method.

Example of calculation for the prototype conditions of water depth of SO meters, incident waves
of 6.93 meters in the height and 13 seconds in the period demonstrates that the transmission coetficient
of three-dimensional lattice structure with discs, which has the length of 65 meters in the direction of
wave propagation, is about 0.40, while those of the vertical pile structure and the three dimensional
lattice structure which have the length of 300 meters are 0.65 and 0.43, respectively. In these
examples, all the nominal diameter of circular cylinder is 1.1 meters, the center to center distance of
vertical and horizontal cylinders is 5 meters, and the diameter of disc is 4 nieters.

The transmission coefficient of vertical pite structure with a horizontal plate is almost equal to
that of the three-dimensional lattice structure with discs, if the length of structure is the same, atthough

the general estimation method of transmission coefficient is not established for the vertical pile structure
with a horizontal plate,

* Chief of Breakwaters Laboratory, Hydraulic Engineering Division.
** Member of Breakwaters Laboratory, Hydraulic Engineering Division,
5% Member of Marine Diffusion Laboratory, Marine Hydrodynamics Division,
(Ex-member of Breakwaters Labaratory, Hydraulic Engineering Division.)
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