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A Semi—Analytic Approach for Analysis of Parametric Roll

Jae—Hoon Lee- Yonghwan Kim'
Department of Naval Architecture and Ocean Engineering, Seoul National University

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

This study aims the development of a semi—analytic method for the parametric roll of large containerships advancing in longitudinal
waves. A 15 Degree—of—Freedom(DOF) model is proposed to account the change of transverse stability induced by wave elevations
and vertical motions (heave and pitch), By approximating the nonlinearity of restoring moment at large heel angles, the magnitude of roll
amplitude is predicted as well as susceptibility check for parametric roll occurrence, In order to increase the accuracy of the prediction,
the relationship between righting arm(GZ) and metacentric height(GM) is examined in the presence of incident waves, and then a new
formula is proposed, Based on the linear approximation of the mean and first harmonic component of GM, the equation of parametric roll
in irregular wave excitations is introduced, and the computational results of the proposed model are validated by comparing those of
weakly nonlinear simulation based on an impulse—response—function method combined with strip theory, The present semi—analytic
doesn’ t require heavy computational effort, so that it is very efficient particularly when numerous sea conditions for the analysis of
parametric roll should be considered,

Keywords : Parametric roll(II2IHEZ! E=R) Semi—analytic approach(ZoiA& B Transter functions of GM(GM S&elsy), GZ
approximation(GZ ZAl). Impulse response function(RF, 524 8% 2)
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