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Time domain analysis of second-order wave interactions with
multiple cylinders in a steady current

YANG Yi-feng, LYU Heng, WANG Chi-zhong

(Ocean college, Zhejiang University, Zhoushan, 316021, Email: ¢z _wang@zju.edu.cn)

Abstract: A time domain method is employed to analyze the interactions between wave and a
group of cylinders in a steady current. The nonlinear free-surface boundary conditions are
satisfied based on perturbation method up to second order. The 3D mesh with prismatic elements
required is generated based on a 2D unstructured grid on a horizontal plane and its extension in
the vertical direction. The first- and second potentials are obtained through solving by finite
element equations, The fourth-order Adams-Bashforth scheme is applied to calculate the wave
elevation and potential on the free surface. Results for various configurations such as
four-cylinder and ten-cylinder cases are provided to show the influence of the current on the first-
and second-order waves and forces, and its effect on the wave interference due to multiple
cylinders and the nearly trapped mode phenomenon are discussed. The result shows that the
current has important influence on the waves, forces, wave interference and the nearly trapped
mode. Some results are compared with previous studies.

Key words: Time-domain second order theory; Wave-current-body interaction; Multiple

cylinders; Finite element method
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