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Abstract

In order to analyze the rolling motion of a ship in random beam waves we use the partial
stochastic linearization method. The quadratic damping and the nonlinear restoring mo-
ments given by the odd polynomials up to the 11th order are added to a single degree of
freedom linear equation of roll motion. The irregular excitation moment is assumed to be the
Gaussian white noise. The statistical characteristics of the response by the partial stochastic
linearization method is compared with results by the equivalent linearization method and
Monte Carlo simulation. It is found that the partial stochastic linearization method is not
necessarily superior to the equivalent linearization method.
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Table 1 Main parameters of the motor ship “Lucie Schulte’

By | By | o | 25 | a5 | a7 | %9 | o

fullfoad | 0.0246(0.022510.2555|0.7265) 2.2969{-3.7463| 2.6919 | 0.6818

ballast | 0.0623|0.0367)0.5137| 10881 |-3.1496| 3.0563}-1.3262 | 0.2108

Potential energy
03}

0.2k

full load
------ ballast

Fig. 1 Potential energies for full load and ballast conditions

AU V(e)e che3t o] Fejdrt
V(g)= [a(&)dE
Fig. 27 3& 4] (8)9) AA R+

f(¢)=expl:— Be {j:a(é)dé}] (12)

S,

£ 28 A full load?) A $ell= 2] (8)9] HE
+H8 ¢ 9&g HdFan ok, webA o] 74
2Ry} v g A4sl] YaiMe AEFLE Al
& + g gled B drddMde 5998 B4
dol At (4,=1.3221) 72 2 Asle 24E
SEUEFFE AN SN de BEge =
AFet71 998l Monte Carlo simulation® E7H1% 3}
Welog 28 Ang FEAHAE] Ui o3 Ay
Hl3 3tgeh, o] simulationolA] AFEE 71ARAE
F(t)& o]44 W3-8 (ideal white noise)e] ot
g} 1 3tg) 29 e YT (one-sided power spectral
density)7} ¥4 004 1Hz7H2 43 % 3 W=
4nS, & 7HAle P HAXE(band limited
white noise)& 122349t} Fig. 4% ballast?! 4
of NAENES] e ~AEH U Wyol| 3 3

o




40

f(®)
20
1.0
-5 -1.0 =05 00 0.5 1.0 1.5
¥
Fig. 2 Intergrand function f($) for ballast condition
f(#)
20}
1.0,
-1.5 -1.0 =05 0.0 0.5 1.0 1.5
®

Fig. 3 Integrand function (¢) for full load condition
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Fig.4 Root mean square values of the response curve
versus spectral density of the excitation for ballast
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Fig.5 Root mean square values of the response curve
versus spectral density of the excitation for full load
condition
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