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The Singular Boundary Method for Obliquely Incident
Water Wave Passing a Submerged Breakwater

LI Jun-pu, FU Zhuo-jia, CHEN Wen
(College of Mechanics and Materials, Hohai University,
Nanjing 210098, P.R.China)

( Contributed by CHEN Wen, M. AMM Editorial Board)

Abstract: The singular boundary method (SBM) was implemented to solve the obliquely inci-
dent water wave passing a submerged breakwater. The SBM was a recently emerging boundary-
type collocation method with the merits of being meshless, integration-free, mathematically
simple and easy-to-program. The accuracy and efficiency of the SBM was first investigated
through the benchmark examples in comparison with the boundary element method. Then the
effects of the position, size and geometry of the breakwater on the water wave propagation
were analyzed through extensive numerical experiments. The numerical results verify that the
present SBM provides accurate solutions in good agreement with those of the boundary element
method. Then the numerical investigations show that the size of the breakwater has a great
effect on the water wave propagation. The larger the dimensionless height of the breakwater is,
the more obvious the observed shield effect is on the water wave propagation passing the sub-
merged breakwater. With the increasing dimensionless width of the breakwater, the shield
effect of the breakwater first rises and then falls. The slope of the breakwater has no obvious
shield effect on the water wave propagation. The absorbing submerged breakwater has smaller
transmission coefficient 7" and larger reflection coefficient R than the rigid submerged breakwa-

ter, which means a more obvious shield effect.

Key words: singular boundary method; water wave; boundary element method; radial basis
function; meshless method
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