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Abstract: Due to sea-level rise and increased design wave heights caused by climate change, the stability of
horizontally composite breakwaters is expected to decrease, necessitating upgrades. However, long-term
future projections involve high uncertainty, and actual changes in future marine conditions may differ from
predictions. In such scenarios, the conventional crest-raising method requires retrofitting, such as the partial
removal of existing wave-dissipating works, while posing a risk of damage during construction. Conversely,
the method of widening only the wave-dissipating works (hereinafter referred to as the proposed method)
eliminates the need for crest raising. Since it only requires adding wave-dissipating blocks of a specification
that matches the increased design waves, the proposed method offers lower costs and superior construction
safety compared to the crest-raising method. However, there is little existing knowledge regarding its
effectiveness in reducing transmitted waves from overtopping and the wave forces acting on the caisson.
Furthermore, applying the proposed method requires that the wave-dissipating blocks on the crown surface
of the existing wave-dissipating works remain stable against the increased design waves, but few prior studies
have examined their stability limit wave heights. Therefore, this study clarified these factors through
hydraulic model tests using irregular waves. Regarding transmitted waves from overtopping, the results
revealed that the transmission decreases as the crown width of the wave-dissipating works increases.
Additionally, the stability limit wave height of the existing wave-dissipating blocks was determined,
demonstrating that the proposed method is applicable for up to a 1.3-fold increase in the design wave height.
Furthermore, regarding the wave forces acting on the caisson, the study identified the specific conditions
under which wave forces are reduced under high-crest conditions—such as in fishing ports—where the crest
height is set to 1.0 times the design significant wave height. Note that in ports where the crest height is 0.6
to 0.8 times the design significant wave height, the wave forces do not necessarily decrease when the crown
width of the wave-dissipating works is approximately 10% to 15% of the wavelength. Consequently, a future
task is to clarify the relationship between wave forces and both the crown width and crest height of wave-

dissipating works.
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