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Abstract

Generally, it is pointed out that a nonlinear analysis is needed to estimate.
accurately the water surface fluctuation and dynamic responses of a floating
structure in case of large wave reflection. In this study, a frequency-domain method
is applied and newly developed to analyze the nonlinear characteristics of the
air-chamber floating breakwater. The air-chamber floating breakwater in this study
can control well the wave transformation, motions of the structure and its natural
frequency by adjusting the air depth in the chamber. Experiments are carried out to
verify the numerical results. It is appeared that the mean water level is setup in the
anti-node and setdown in the node, while the nonlinearity in wave profile is larger in
the node than in the anti-node. Because of vertical mooring system, the sway, espe-
cially the time-independent nonlinear component, plays predominant role in the motion.
On the other hand, the time-dependent component, as well as the time- independent
one to the tensile force of mooring line contributes greatly, and the time averaged
value presents tensional force oriented to the onshore side due to drift force.
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