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Synopsis

On 26™ December 2004, the large scale tsunami occurred in the Indian Ocean and caused
numerous deaths and serious damages in the coastal areas of the region. Large earthquakes, which
are believed to be occurred in the oceanic trenches in the future, are also expected to cause
damages not only by earthquake motion but also by associated tsunamis. With the sea level rise
and larger typhoons due to the global warming, the risk of damages due to high waves and storm
surges is becoming higher than ever. In this situation, the innovative ‘buoyancy-driven vertical
piling breakwater’ is under development. This breakwater is mobile, and consists of the rows of
upper piles and lower piles. The upper piles are encased in the lower piles which are set in the
seabed and do not block sea traffics in ordinary time. When tsunamis or high waves are predicted,
the upper piles quickly rise up to the water surface from the seabed and protect harbor facilities
behind the breakwater.

The row of upper piles of this breakwater has narrow gaps between individual piles. Few
researches have even been conducted on the hydraulic characteristics of this type of breakwater
with gaps. In this study, hydraulic model experiments and numerical simulations are carried out to
investigate the wave transmission through the breakwater and wave pressures acting on the piles.

As a result of the study, the breakwater’s performance against tsunamis and high wave attack is
verified. In addition, wave pressures for the structural design are proposed in the form which is
comparable with the existing formulae of the pressure for tsunamis and wind waves.
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