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This paper deals with the numerical analysis of the water-entry problem of a rigid body. The problem is formulated
as a coupled problem of solid, liquid and gaseous phases. To discriminate between a liquid region and a gaseous
region, the marker particle method is employed. To discriminate between a solid region and a fluid region, the
penalization method is employed. The governing equations of fluid are discretized by the finite element method in
space and by the finite difference method in time. The proposed method has been applied to the analysis of the
water entry problems of a rectangular body and a wedge, and computational results are compared with available
experimental data. Encouraging results are obtained.
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Fig. 3: Finite elements and nodes
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Fig. 4: Computational model for the water entry of a
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ter of the impact surface calculated with the smoothed
Heaviside function
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Fig. 12: Time history of falling speed of a wedge
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Fig. 11: Comparison of pressure distribution along the right face of a wedge
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