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A program development for wave force analysis of a vertical
circular cylinder by the boundary element method

Nam-Hyeong Kim and Min-Su Park

Major of Civil and Environmental Engineering, Cheju National University, Jeju-Do 690-756, Korea

To solve the interaction of incident monochromatic waves with a bottom-mounted nonporous
circular cylinder, a program for wave force analysis by the boundary element method is developed
in the frame of three-dimensional linear potential theory. It is based on Green's theorem and gives
rise to an integral equation for the fluid velocity potential on the cylinder surface. The results of

the wave force analysis were compared with those of MacCamy and Fuchs(1954), and Williams and
Mansoru(2002). The comparison results show that they are in good agreement with those of
MacCamy and Fuchs(1954), and Williams and Mansour(2002). The program developed in this study
will be a very useful tool in the analyses of vertical circular cylinder.
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Fig. 1. Definition sketch for cylinder diffraction
problem.
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Fig. 2. Numerical model configuration.
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Fig. 3. Dimensionless hydrodynamic forces on a
single circular cvlinder for h/a=2.0.
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Fig. 4. Maximum run-up profiles on the outer
walls of a single circular cylinder for
h/a=50.
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Fig. 5. Run-up profiles on the outer walls of a
single circular cylinder for ka=6.0.
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Fig. 6. Flow line profiles on a single circular
cvlinder for ka=0.504.
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Fig. 7. Velocity vector profiles on a single

circular cylinder for ka=0504.

Fig. 8. Free-surface elevation in the vicinity of
a single circular cylinder for h/a=5.,
ka=0.504.
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