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IR R OBEE (F3L) : This study aimed to examine the statistical characteristics of ship
response in irregular sea way on the assumption that the design irregular wave method is
used in the hull structural design and to propose a more accurate structural design method.
Stresses generated in the hull-girder of a ship in irregular waves appear as the
superposition of the flexible vibration component that varies in the natural frequency of the
hull on the hydrodynamic component varying in encounter period with the waves. In the
research, the probability distribution pattern of maximum response of a ship in irregular
wave is investigated and the effect of flexible vibration component on the fatigue damage is
clarified.
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Fig.2 Histogram of vertical bending moment in
sagging side (Hs=10.5[m,] Tz=7.5[s])
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Table 2 Weibull parameters in less whipping case

Hogging Sagging
Tz [s] | Hs[m] Y4 V4 V4 Vi
7.5 10.5 | 2208 | 1.63 | 2603 | 1.70
8.5 125 | 2539 | 1.50 | 2973 | 1.42
9.5 135 | 2783 | 1.44 | 3236 | 1.37
16.5 | 10.5 | 927 | 1.31 | 1455 | 1.39
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Fig.3 Histogram of vertical bending moment in
sagging side (Hs=15.5[m], Tz=11.5][s])

Table 3 Weibull parameters in significant
whipping case
Hogging Sagging

Tz[s] | Hs[m] | 4 Vo Ve Vo

105 | 145 | 2773 | 1.34 | 3367 | 1.20
115 | 155 | 2698 | 1.32 | 3335 | 1.17
125 | 155 | 2492 | 1.22 | 2995 | 1.10
135 | 145 | 1960 | 1.24 | 2516 | 1.10
145 | 145 | 1657 | 1.22 | 2240 | 1.09
155 | 135 | 1343 | 1.31| 1865 | 1.19
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Fig.4 Peaks counting method
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Cumulative Fatigue
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