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Analysis of the water wave problem by using dual boundary element method
I-L Chen
Department of Naval Architecture,
National Kaohsiung Marine University, Kaohsiung, Taiwan 81157
E-mail: ilchen@mail.nkmu.edu.tw
Abstract
In this report, the dual boundary element method was using to solve the scattering of water waves by bottom-mounted vertical circular and square cylinders. Both the numerical resonance due to fictitious frequency (mathematics) and near-trapped mode (physics) are studied. The critical wave number for the near-trapped mode is numerically detected. It is found that near-trapped mode is a physical phenomenon and fictitious frequency stems from the numerical instability (zero divided by zero). The numerical oscillation near the fictitious frequency is observed by using BEM. The Burton and Miller approach and the CHIEF method are employed to deal with the problem of irregular frequencies (fictitious frequency). The highly rank-deficient matrices for equal radius of cylinders are numerically examined and the rank is improved by adding valid CHIEF constraints. A disorder of one cylinder by changing the radius and the position of center can suppress the occurrence of near-trapped mode due to the destruction of the periodical pattern. Some numerical examples of water wave-structure interaction by vertical circular and square cylinders were demonstrated to see the validity of the present formulation. 
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