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A simplified formula to estimate the critical

speed of surf—riding of ships

By

Makoto KAN*

Abstract

The surf-riding of a ship can trigger off the broaching—to phenomenon, which may

lead to capsizing of the ship.

In the previous papers the present author clarified that the

surf-riding occurred when the ship speed including the oscillatory component -due to the
surging motion reached the phase speed of the wave, and also proposed the formula to _
estimate the critical speed for the occurrence of the surf-riding pheriomenon. However,
because the formula includes the wave exciting force for the surging motion, it can not be
utilized easily by people who are not familiar with the calculation of the exciting force.

In the present paper, the author proposes the simplified formulae to estimate the
critical speed of surf-riding for both infinite and finite water depth cases. It is shown that
in spite of very simple forms the accuracy of those proposed formulae is satisfactory for the
wave length longer than the ship length, which is significant for the broaching-to phenomenon.
Since those new formulae include only the fineness coefficients of the ship such as a block
coefficient, a midship coefficient or a prismatic coefficient, and also the length and draft of

the ship, anyone can estimate the critical speed '(to avoid the dangerous surf-riding.
It is also clarified that if the wave length is very long, the difference between the
phase speed of the wave and the critical speed for the surf-riding depends on neither the

hull form factors nor
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the water depth, but depends on only the wave height.
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Variation of ship speed in following wave
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Fig. 2a Course plotting of a model
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