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Abstract

The port entrance is an open mouth of the shelter, which is exposed to ocean waves.
For the purpose of attaining a high level tranquility in the port without hindering ships'
navigation, some new wave control methods are proposed and examined in the present
study. One of the key methods is creating a deep and long trench in the sea bottom,
which has V-shaped cross-section for the purpose of utilizing refraction. The other is
making a deep trench, which has a steep sidewall to create total reflection.
Combinations of the ‘traditional breakwater’, ‘V-shaped channel and the ‘total reflection
trench’ are also examined.

The examinations are mainly conducted by means of numerical simulations, utilizing
the ‘Revised Bousinesque Equation’. One of the numerical simulation results is
compared to that of the hydraulic experiments carried out by Makiko Tanaka et al. As
the result of the comparison, it is confirmed that the numerical simulation has
sufficient reliability.

The numerical simulations are conducted at the -15m depth area, with a 14 second
wave period, and a limited range of wave directions.

As a result of the numerical simulations, it was found that the V-shaped channel, the
total reflection trench, and the combined method named ‘Underwater Breakwater’ was

highly applicable to a real port entrance for the purpose of attenuating incident waves.
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