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Abstract of Thesis

One of the significant impacts of storm wave is coastal erosion. Coastal erosion occurs due to the inability
of beach to defend itself from severe wave attack. Under extreme wave condition, the beach could lose their
shoreline massively; even it could cause disaster such as flooding and landslide/cliff collapse. Even under
moderate wave condition, wave induces the morphological change of the beach. The topographic change also
depends on the type of the beach itself (e.g., sandy beach, gravel beach, etc.). The kind of beach determines the
capability of the beach in protecting the coastline and adjacent area. One of the beach types that is well known to
have better performance in protecting the beach from erosion is gravel beach. The gravel beach is classified into
three types based on the morphodynamic characteristics; pure gravel mixed sand-gravel and composite
sand-gravel. The composite sand-gravel beach was selected as the main target in this research, because there is
an actual composite sand-gravel beach that suffers from erosion and also because there is limited research related

to this topic, especially in terms of laboratory study.

Chapter one describes the background issues of beach erosion of sandy beach and composite sand-gravel
beach. Along with that, the goals and objectives of this study are shown. Overview of the field measurement and
the laboratory experiment is shown, by which morphological change of the composite sand-gravel beach was
studied.

In chapter two, the field measurement was conducted for three years at one of the composite sand-gravel
beaches of Ojigahama Coast, Wakayama prefecture, Japan. The purpose of the field study was to investigate the
characteristics of the morphological change of the beach and wave condition off the beach. The topographic change

of the beach was discussed in relation to the wave condition and the behaviour of the typhoons.

In chapter three, a two-dimensional physical experiment was performed in a wave flume. By adopting some
of the parameters of the real condition into the experiment, the morphological change of composite sand-gravel
beach was observed under various experimental conditions. The beach profile started eroding with a normal wave
and became massive with storm wave. Under storm condition, the formation of berm occurred and a strong

backwash current was observed, which caused a steep foreshore slope and flat part off the berm.

In chapter four, a three-dimensional physical experiment was conducted in a wave basin. In this
experiment, the longshore transport of the gravel was observed through the distribution of colored gravel (tracer
material) on the beach. It was found that the gravel was transported in two steps; first, the gravel moved seaward
as the effect of steep profile formation associated with strong backwash current, second, when the gravel reached

nearshore, the gravel turned to move by the longshore current developed.

In chapter five, additional experiments were carried out to investigate a protection work by gravel
nourishment. The gravel nourishment was selected as the gravel has recently used as one of the elements of
shoreline protection. Based on the results of the experiment, it revealed that the volume factor of nourishment
was more critical than the location factor in protecting the beach from severe erosion. Moreover, the armouring

effect and mixture effect have significant role in reducing sediment transport rate.

In chapter six, the conclusions of overall studies were summarized.
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