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The structural integrity of ships and offshore structures is a critical aspect of maritime engineering, as these structures are continuously

subjected to complex and uncertain ocean wave loads, Accurately estimating the directional wave spectrum is essential for

understanding the wave—induced responses of ships and ensuring their long—term structural performance, In this study, we propose

a parametric estimation method for the directional wave spectrum using the wave buoy analogy concept, where a ship’ s response

is utilized similarly to a wave buoy. The wave model employed is a 10—parameter bimodal wave spectrum, which effectively represents

both long and short—wave components, A genetic algorithm is used to optimize the estimation by minimizing the error between

the measured and predicted response spectrum, To validate the proposed methodology, we applied it to

full-scale measurement

data obtained from a 9,400 TEU container ship, The estimated wave spectrum was compared with WaMoS data to assess the accuracy

and reliability of the method, The results indicate that the proposed approach effectively estimates the directional wave spectrum

while accounting for uncertainties in the response data, demonstrating its feasibility

operational conditions,
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Table 1 Main particulars of Rigoletto

ltem Value
Maximum speed kts 25.4
Overall length m 350
Overall beam m 42.8
Maximum draft m 14.5
Dead weight ton 108000
Maximum capacity TEU 9415

= == == SIS =
= i v
o i S - -
LBSG FR 74-75 LBSG FR 101-102
2x5B,2xPS 2xSB,2xPS
- - =

Fig. 1 Location of LBSGs
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Frequency [rad/s]

Fig. 2 Amplitudes of RAO for midship LBSG

Table 2 Analysis loading conditions

Item Value
Displacement ton 139,283
Draft m 14.12
G.M. m 0.7
Waterline length m 338.9
Speed kts 9.5
Damping ratio 10% of critical one
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}%H f‘;‘- 6 7 | o571 | 268 [ 262 | 048 | 243
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Longitude [deg] 8 0.722 240 2.93 0.72 228
Fig. 3 Sea route of Rigoletto 9 4.5 0.72 240 | 3.56 0.8 240
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Fig. 4 Estimated wave spectra and corresponding WaMoS
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