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Study on the effects of seawalls on the beach profile

Nobuo Mmura*, Minoru Yamamoro** and Hajime Kato*

Abstract—In the present study, the effects of vertical seawalls on the beach profile have been studied through a
series of experiments. Irregular waves with Bretshneider-Mitsuyasu type spectrum, as well as regular waves, were
used as incident waves, and a model seawall was set at positions from the shoreline to the midpoint in the surf zone.
In the experiments, beach profile changes were traced by measuring the wave height distribution and beach profiles
along the flume at fixed periods of time.

Among the subject examined are the critical condition for the toe scouring, classification of scouring and
deposition at the toe of seawalls, changes in beach profiles and cross-shore sediment transport rate. New criteria were
suggested for the toe scouring, and the effects of the wave reflection due to the seawall and wave irregularity on the
beach profile change were determined.

The most significant effect of the presence of seawalls is the formation of partial standing waves in the surf zone
in front of them. All the phenomena associated with the beach profile change are mainly caused by this partial
standing waves. In order to adapt the existing formula for the cross-shore sediment transport rate to beaches with
a seawall, a method were developed to evaluate bottom shear stress by the partial standing waves. It was certified
that the bottom shear stress is effective to express the cross-shore sediment transport rate even for the beach with

a seawall, if the partial standing waves were taken into account through the present method.
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Photo 1 Seawall failure on Oarai Coast
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Fig. 2 Target and observed spectra of irregular waves

Table 1 Experimental conditions
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Fig. 7 Distribution of cross-shore sediment transport rate
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