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Study on the interaction between solitary waves and the non-submerged
marine structures based on the SPH model

Lin Jinbo', Mao Hongfei', Tian Zhenglin', Ji Ran?

(1. College of Ocean Engineering, Guangdong Ocean University, Zhanjiang 524088, China; 2. Maritime College, Guangdong Ocean Uni-
versity, Zhanjiang 524088, China)

Abstract: To investigate the characteristics of the flow field around non-submerged structures under solitary
waves, a numerical model of the interaction between solitary waves and marine structures is established based on
the meshless SPH method. By calculating and analyzing the characteristics of the wave surface, velocity, vorticity,
and structure force under different amplitude solitary waves, the influence of relative wave height on the flow field
around the non-submerged structure was explored. The results show that the flow field characteristics are closely re-
lated to the relative wave height. With a little relative wave height, the wave surface, velocity, vorticity, and struc-
ture force are smooth while the flow field fluctuate around the structure due to that the wave crest climbs to the top
of the structure and collide with the water in the tank after passing the structure when the relative wave height is
large than 0.2. The fluctuation amplitude of wave surface, velocity, vorticity and structure force increased with the
increase of relative wave height, resulting in a more complex flow field. Meanwhile, the horizontal and vertical neg-
ative force of the structure are larger, the distribution of vorticity around the structure gradually develops to the

depth and downstream direction.

Key words: solitary wave; non-submerged; SPH; numerical calculation
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