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Study on the time domain prediction method for roll restoring arm
variation in waves

BU Shu-xia, GU Min, LU Jiang, WANG Tian-hua

(China Ship Scientific Research Center, National Key Laboratory of Science and Technology on Hydrodynamics,
Wuxi, 214082. Email: bushuxia8@163.com)

Abstract: It is acknowledged that the occurrence of parametric roll and pure loss of stability is
mainly attributed to the variation of roll restoring arm, which should be calculated accurately. In
this paper, two methods are used for the prediction of roll restoring arm variation in waves, one is
two dimensional strip method and the other is three dimensional time domain hybrid method. The
results calculated by these two methods are compared with the experimental results. The research
show that, the normal component of roll restoring arm caused by FK and hydrostatic forces can
be calculated very well by both methods. However, the results of the component caused by
radiation and diffraction forces calculated by three dimensional time domain hybrid method are
compared better with experimental results than two dimensional strip method, because the
coupled heave and pitch motions are calculated instantaneously in three dimensional time domain
hybrid method, while calculated based on linear theory in two dimensional strip method. The
results also show that the component caused by radiation and diffraction forces can not be

ignored in head waves.

Key words: IMO second generation intact stability; roll restoring arm variation in waves; three

dimensional time domain hybrid method; two dimensional strip method.
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