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Topographic Characteristics of Artificially Nourished Beaches
Protected with Detached Breakwaters

Yoshiaki KURIYAMA*
Kazumasa KATOH*¥
Isao IRIE#®%#

Synopsis

In Japan many artificial beaches have been planned, designed and constructed for maritime
recreations. Almost all of artificial beaches are protected with detached breakwaters, because it
is difficult in Japan to obtain sand continuously for the maintenance of beaches. In the early
stage of construction, however, we did not have enough knowledge on the beach stability behind
detached breakwaters. Therefore, follow-up surveys are carried out to investigate the topographic
characteristics of the artificial beaches protected with detached breakwaters.

The studied beaches are Kataonami Beach facing the Pacific Ocean, Suma Beach and Beppu
Beach facing the Seto Inland Sea, Kashiwazaki Beach and Wada Beach facing the Sea of Japan.
The wave climates at these beaches are different. The waves at beaches facing the Pacific Ocean
and the Seto Inland Sea are usually small, but a typhoon or a big extratropical cyclone occasion-
ally brings high waves. At a beach facing the Sea of Japan, most of high waves are generated by
strong monsoons in winter.

The volume changes in the landward regions from detached breakwaters, shoreline configula-
tions and beach profiles are investigated. The main conclusions are as follows:

(1) More than seventy-five percent of the nourished sand in volume remains in the landward

regions from detached breakwaters. The relationships among the dimensions of quasi-
stable artificial beaches are expressed by

Yp=09~23Xp,1,=02~0.5Yp, X, =05~ 0.75X¢, and Xy = 0.23Yp,
where Yp is the length of a detached breakwater, Xp is the distance from a shoreline
to the detached breakwater, /, is the width of a breakwater opening, X, is the distance

of a shoreline retreat from the initial position and X ¢ is the amplitude of shoreline undu-
lation.

(2) Auxiliary breakwaters or extended detached breakwaters make Xy, the distance of a shore-
line retreat, small.

(3) The foreshore slope behind a breakwater opening is steeper than that behind the break-

water. The foreshore slopes predicted with some formulas are compared with the observ-
ed values.

{(4) The berm level behind a breakwater opening is higher than that behind the breakwater by
30 ~ 100 cm. The calculated and measured berm heights are compared,

Key Words: Artificial nourishment, Detached breakwater, Salient, Berm

* Member of Littoral Drift Laboratory, Hydraulic Engineering Division
*# Chief of Littoral Drift Laboratory, Hydraulic Engineering Division

*** Former Director of Marine Hydraulics Division (Professor, Department of Hydraulic Civil Engineering,
Kyusyu University)
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