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Numerical Modelling of a Circular-Water-Basin for Multi-directional freak Waves
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Directionality of ocean waves is important for accurate evaluation of
durability and electric performance of offshore structures such as vessels and ocean energy
harvesters. However, it is difficult to reproduce multi-directional wave fields with wave breaking
using existing numerical tool. In this study we developed a novel multi-directional wave basin
numerical model which can reproduce multi-directional seas. We reproduced numerically a famous freak

wave, the Draupner wave, and quantitatively compared wave breaking phenomena with experimentally
observed one. The numerical results are good agreement with experimental results. The breaking
phenomena such as maximum wave height, wave amplitude, water elevations are well reproduced in the
model. The numerical model developed in this study can applied to breaking simulations or FSI
probrems in multi-directional seas to provide further insight into the breaking mechanisms of freak
waves, and to evaluate durability of offshore structures.
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