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On the maximum pressure in the water impact of the wedge model

by Hideomi Otsubo, Member Yoshihide Kohno, Member

Summary

The present paper investigates theoretically the maximum pressure occurred in the water
impact of the rigid wedge model. It is well known that Wagner’s theory predicts the maxi-
mum pressure much higher than the experimental results by Chuang in case of small dead
rise angle 4°, where air cushioning effects can be ignored. One of the reasons mentioned
of such a discrepancy is error in measurement by a pressure gage of a finite diameter.” It
is not proved, however, that all the discrepancy can be attributed to the measurement error.

The authors determine the wetted width by considering the splash width derived from the
condition of energy balance and of the free surface under the assumption of self-similarity.
The smaller value of the wetted width than Wagner’s prediction is obtained and it shows a
good agreement with the experiment by Bisplinghoff. &. Doherty.

The present theory gives the lower maximum pressure than that predicted by Wagner,
since the maximum pressure is approximately in proportion to the square of the wetted width
ratio ¢/c¢' for small deadrise angle.

It is concluded, therefore, that the maximum pressure is essentially lower than Wagner’s
prediction under the assumption of self-similarity in free surface.
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