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Abstract

In order to analyze the rolling motion of a ship in random beam waves we have used the
equivalent linearization method. The quadratic nonlinear damping, the cubic and quintic
nonlinear restoring moments were added to a single degree of freedom linear equation of roll
motion. The irregular excitation moment was assumed to be the Gaussian white noise. The
statistical characteristic of the response by the equivalent linearization method was
compared with the simulation result.
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Table 1. Main parameters of the motor ship ‘Lucie Schulte’

-
B B a o3 a5

full load| 0.0246 | 0.0225 | 0.2555 | —0.7265| 2.2969
ballast | 0.0623 | 0.0367 { 0.5137 | 1.0881 | —3.1496
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Fig.1 Potential energies for full load and ballast
conditions
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