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Physical model test on dynamic response of large box floating structure under towing

FENG Xi'?, GAO Zicheng', XU Jiayan' , GU Haoyang' , DOU Fei'
(1. College of Harbor, Coastal and Offshore Engineering, Hohat University, Nanjing 210098 , China;
2. Jiangsu Province Offshore Intelligent Detection Equipment and Technology Innovation Plaiform, Nanjing 210098, China)

Abstract: In order to study the operational safety of large box floating structures during sea transportation, a physical experiment of
hydrodynamic response of floating structures during reverse towing under normal operating conditions was carried out. From perspective
of the evolution law of motion spectrum, the six-degree-of-freedom movement of floating structures under irregular wave action was
regarded as the studying object. The motion response of the floating structure under the change of significant wave height, mean wave
period and towing speed was discussed. The results show that pitch and heave yield a stationary response to the irregular wave load,
and are sensitive to average wave period and towing speed. With the increase of the mean wave period, the motion spectra of the pitch
and heave transition from multi-peak spectrum to single-peak spectrum, with the shape of the spectrum turning regular and narrowing
gradually. In addition, the peak frequency is close to that of the wave spectrum, and the relative peak frequencyis close to 1 and
increases with the increased mean wave period. With the increase of towing speed, the shape of heave motion spectrum is gradually
sharp and steep, and the relative spectral peak as well as the spectrum peak density grows, indicating intensified hydrodynamic
response. Last, the maximum possible heave distance and the maximum possible pitch angle increase with the enhanced wave height,
and the maximum possible pitch angle decreases with raised towing speed.
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Fig.2 Schematic diagram of the experimental model and towing device (unit: cm)
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Table 1 Experimental setup under the action of forward incident wave
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Fig.3 Comparison between six-DOF spectra and wave spectra
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Fig.4 Variation of heave motion spectrum density with mean wave period and towing speed ( H,=1.25 cm)
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Fig.6 Variation of heave motion spectrum density with significant wave height and towing speed (7, =0.7s)
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