The Society of Naval Architects of Japan

216 ‘
(BBF1 59 48 11 B BRERFLUBHEC S THRD

FHAIE PR 3 IERIBIEE O BES G 0 3H
T H B B ot ®*

The Calculation of the Statistical Distribution of the Maxima of Nonlinear

Responses in Irregular Waves

by Motohiro Hineno, Member

Summary

According to a linear theory, the probability density function of the maxima of response
whose spectrum is narrow banded can be expressed by the Rayleigh probability density func-
tion. However, this function does not reflect the asymmetrical characteristics with regard
to maxima (positive amplitudes) and minima (negative amplitudes) which are seen in the
experimental results. Especially in the case of relative motion (one of the most important
factors in the safety operations of semi-submersibles), the linear theory tends to underestimate
results relative to the experimental data. In order to obtain better results, the second order

theory must be considered.
Starting from the functional polynomial method, Vinje derived a method to calculate the

nonlinear distribution using both time domain and frequency domain representations of the
system. However, he did not show the calculated results of the density or distribution.

In the present work, the frequency domain method proposed by Vinje is applied to calculate
the probability distribution and density of the relative motion of a semi-submersible.

At first, the distribution of irregular wave elevation was calculated and compared with

experimental data.
After ascertaining the effectiveness of the present method, a calculation of the relative

motion was carried out as the second step. The calculated results agree fairly well with the

experimental results.
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Fig. 1 Probability distribution function of wave
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Table 1 Principal particulars of semi-submer-
sible platform
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Fig.6.1 Probability distribution function of
relative motion (weather side)
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Fig. 6.2 Probability density function of relative
motion (weather side)
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Fig. 8.2 Probability density function of rela-
tive motion (lee side)
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