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Nonlinear Interaction between the Permeable Submerged
Breakwater and Third Order Stokes Waves

Du Haeng Cho*, Do Sam Kim**

ABSTRACT

Recently, the interests of the construction of the permeable submerged
breakwaters have been increased to preserve and improve the costal environment,
and to control the incident waves and lhttoral transport. It is very important to
predict the wave transformation precisely over the permeable submerged breakers.
The proposed model i1s based on the 3rd order Stokes waves of the frequency
domain method using the 3rd-order perturbation and boundary element method. In
this analvsis, energy preservation that is ignored by the 2nd order Stokes waves is
considered by using the basic frequency component of the 3rd- order Stokes waves.
The Dupuit-Forchheimer formula is applied to the analysis of the fluid resistance of
rubble stones, and the equation about equivalent linear frictional coefficient is newly
modified to the 3rd order based on the Lorentz’s condition for the equivalent work.
The numenical results shows a good agreement with experimental work, It is
comfirmed that the present method of the 3rd-order Stokes waves estimates more
precisely than that of the 2nd-order Stokes waves. This study also talks about the
characteristics and transformation of the nonlinear waves in cases of varled

geometric  shapes of the submerged permeable breakwater and incident wave
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conditions by above theory proved. By means of the result, the nonlinear waves
transformation is characterized in accord with physical appearance.
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