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A modified bottom shear stress model of nonlinear waves based on
phase difference
XIE Yi-gin 2, ZHOU Ji-fu?, WANG Xu ?
(1. School of Engineering Sciences, University of Chinese Academy of Sciences, Beijing, 100049, China;
2. Key Laboratory for Mechanics in Fluid Solid Coupling Systems, Institute of Mechanics, Chinese Academy of
Sciences, Beijing, 100190, China; Email: xieyiqin@imech.ac.cn )

Abstract: An oscillatory flow model is built to investigate the boundary layer beneath nonlinear
waves, using Navier Stokes equations and large eddy simulation method. Based on the numerical
model, the bottom shear stress of forward-leaning waves and cnoidal waves are studied and the
fitting formula of the phase difference between free stream velocity and shear stress with the
degree of forward leaning and the degree of asymmetry are obtained. Then, a segmented bottom
shear stress model is acquired through modifying Nielsen’s model with the formula of phase
difference. Comparison with experimental data and numerical results shows that the modified
model can reasonably describe the characteristics of the bottom shear stress under nonlinear

waves.

Key words: bottom shear stress; phase difference; nonlinear waves; oscillatory boundary layer
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