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Nonlinear numerical simulation of interaction between waves
and multi-submersibles

ZHANG Shi-bin, WANG Bo, ZHANG Xin-yi, NING De-zhi
(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian, 116024.
Email: 296378071 (@qq.com)

Abstract: Multi-submerged structures are widely used in ocean engineering. Waves passing
through the submerged structure results in complex nonlinear interactions with them. The
reflection and transmission of waves (especially the transmission of high-order components) may
affect the navigation conditions in the surrounding seas and induces problems such as water
resonance. Based on the potential flow theory, this paper establishes a two-dimensional
numerical wave tank model for studying nonlinear wave action by using the time domain
high-order boundary element method of the domain internal wave-making technique. In the
model, the two-point method is used to separate the forms of the wave before and after the
submerged body. Through numerical experiments, the corresponding variation law of wave
reflection coefficient and the transmission coefficient with the spatial position of the submerged
body is obtained. It is found that the wave reflection coefficient and the dimensionless high-order
harmonic wave amplitude change periodically with the horizontal distance of the submerged
cylinder spacing with a reproduction distance of about 0.5 times.

Key words: Nonlinear numerical simulation; Potential flow theory; Multi-submersible;

Higher harmonics.
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