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_ Abstract J In this paper, boundary element method is applied to the analysis of nonlinear free surface

wave. A particular concern is given to the treatment of the open boundaries at the in-flow boundary
“and out-flow boundary, which uses the mass-flux and energy-flux considering the continuity of fluid.
By assuming the fluid to be inviscid and incompressible and the flow to be irrotational, the problem
is formulated mathematically as a two-dimentional nonlinear problem in terms of a velocity potential.
The , equaton(Laplace equation) and the boundary conditions are transformed into two boundary
integral equations. Due to the nonlinearity of the problem, the incremental method is used for the
numerical analysis. Numerical results obtained by the present boundary element method are compared
with those obtained by the finite element method and also with experimental values.
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Table 1. Numerical and experimental data.
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Case Depth Period Piston stroke Measure points  Relative wave height Wave height
no. (cm) (sec) (2¢ cm) E— Hem (1.5L)
[ 80 20 100 L I5L. 2L 0.1280 9.7
2 60 25 190 L, 15L, 2L 00165 127
3 40 4.1 340 05L, L, 1.5L 0.0152 143
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Fig. 4. Time history of each component wave at the input
flow open boundary.
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Table 2. Experimental information and numerical data of
the submerged breakwater.

Case Depth Period Incident wave
no. (cm) (sec) (n'; cm)
RUN 1 59.0 1.179 40
RUN 2 400 1.790 30
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Fig. 5. Comparison between the free surface profiles and

the experimental data over a submerged breakwa-
ter: —, present numerical solutions (BEM); -+, ex-
perimental results.
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Case 3
Fig. 6. The boundary discretisation and accuracy.
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