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Flat Plate Approximation in the Three-dimensional Slamming

by Yasumi Toyama, Member

Summary

The slamming problems of the three-dimensional bodies are investigated analytically. The similar
method of flat plate approximation developed by Wagner to solve the two-dimensional slamming is
applied to the water entry problems of arbitrary axisymmetric bodies.

The theoretical approach is extended to the more general case where the shape of the impact surface
is elliptic. An analytical expression for the three-dimensional pressure distribution is derived. It is
shown that the maximum impact pressure is approximately proportional to the square of the expand-
ing velocity of the major diameter of the elliptic wet surface.
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Fig.1 Slamming coefficients of a circular cylinder
based on Wagner’s theory
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Fig.2 Experimental, numerical and theoretical slam-
ming coefficitents of a circular cylinder
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Fig.9 Velocity distribution of elevated free surface
outside the elliptic disk
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Fig. 17 Time histories of the impact force and velocity
of the elastically supported sphere
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