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The Interaction of Nonlinear Waves and Surface
Penetrating Inclined Wave Barriers
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The Interaction of Nonlinear Waves and Surface
Penetrating Inclined Wave Barriers

ABSTRACT

Based on the boundary element method (BEM), a time stepping
lagrangian technique is developed to simulate the generation of nonlinear
water wave by a piston type wavemaker in a numerica wave tank. To
demonstrate the accuracy of the proposed numerical scheme, the surface
elevation is computed and compared with the fifth order Stokes wave theory.
The numerical scheme is applied to study the interaction of nonlinear waves
with vertical thin barriers. The transmissivity predicted by this study is
compared to laboratory data and numerical results from other investigations.
After having verified the accuracy of the numerical scheme, the interaction
of nonlinear waves with inclined thin barriers is investigated in detail. Our
numerical results show that transmissivity is affected by the width, the
submerged depth, the inclined slope of barrier, and the clearance between
two barriers. Furthermore, the numerical wave tank is applied to study
nonlinear wave runup on sloping dike. The current study examines the
influence of such parameters as the slope of wave barriers and the clearance
between inclined barriers on runup height. Numerical results show that
nonlinear wave runup on sloping dike can be controled by adjusting the
arrangement of wave barriers.

Keywords: Numerical wave tank; Wave barrier; Runup; Nonlinear wave;
Transmissivity
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