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Numerical simulation of regular wave run-up on a circular cylinder

LIU Zheng-hao, WAN De-cheng

(School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Collaborative

Innovation Center for Advanced Ship and Deep-Sea Exploration, Shanghai, 200240,Email: dewan@sijtu.edu.cn)

Abstract: When the offshore platform is in service, it not only suffers the long-term wave load,
but also encounters strong nonlinear phenomena such as wave run-up. Under severe sea
conditions, wave run-up may cause a huge slamming pressure on the deck of the platform and
destroy the platform structure. Thus, accurate prediction of the wave run-up effect is of great
significance for the design of offshore platform design. In this work, the wave interactions with a
circular cylinder are investigated using the in-house CFD solver naoe-FOAM-SJTU. The wave
run-up and wave loads on the cylinder are discussed. To validate the accuracy of wave generation,
the numerical simulation results of wave generation are firstly compared with the theoretical
results. Secondly, different wave parameters are selected to analyze the influence of wave period
and wave steepness parameters on the wave run-up effect. The calculated response amplitude
operates (RAOs) of surface elevation are compared with the experimental results. The evolution
process of the free surface and the secondary crest phenomenon during the wave run-up process
are discussed. The numerical results indicate that the naoe-FOAM-SJTU solver can simulate the
wave run-up problem accurately and predict the hydrodynamic performance of the offshore
structures.

Key words: Wave run-up; Wave force; Numerical wave tank; naoe-FOAM-SJTU solver.
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