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Fully nonlinear wave-structure interaction model
-- Simulation of incident waves based on HOSNWT theory

LIU Jia-wang, TENG Bin

(State Key laboratory of Costal and Offshore Engineering, Dalian University of Technology, Dalian, 116024.
Email: bteng@dlut.edu.cn)

Abstract: In this paper, we describe a fully nonlinear time domain simulation method for
wave-body interactions. We separate the incident and scattering nonlinear waves, based on the
availability of explicit models for the incoming waves. Some scholars get the incident wave by
theoretical solutions, which is limited by the perturbation theory and impossible to calculate
strong nonlinear waves. And the irregular wave can only be calculated to the second order.Some
scholars use fully nonlinear numerical wave tank model to get the incident wave, which is
numerically discrete, requiring a large amount of calculation time and storage space. However,
we use theHigh-order Spectral Numerical Wave Tank (HOSNWT) to generate the nonlinear
incident waves more efficiently and accurately. For the case of regular wave, we calculate the
wave run-up and the force on structure. We compare results to experimentsand traditional
numerical simulation results, which confirms the accuracy and flexibility of the present model.
For the case of irregular wave, the force is analyzed. The current numerical simulation results
show that the proposed method has high accuracy and wide applicability.

Key words: Nonlinear wave force, High-order spectral method numerical wave tank, Wave

interaction with structure, Time domain simulation.
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