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Study on hydroelastic response of box-shaped very large floating

structure in regular waves

WANG Zhi-jun, LI Run-pei, SHU Zhi
{School of Naval Architecture and Oeean Engineering, Shanghai Jiaotong University, Shanghai 200030. China)

Abstract: Three dimensional Linear hydroelasticity theory is applied o investigate the dynamic response of a box-shaped very large floaring
structure ( VLFS) in regular sinusoidal waves in this paper. The analytical method of Bernoulli-Euler beam is used to describe the dynamie
charactenstics of the structure in vacuum. while the three dimensional potential theory of flexible body is employed to calculaie the
hydrodynamic cofficienis. The amplitudes of ngid body motions in regular waves are compared with that worked out by DNV/WADAM
programme. The dynamic displacements and bending momenis of the vettical bending mode are presented with respect o wave length. No
significant resonance of the low fexible body modes is found due to the coupling of the responses among these modes and the rigid body modes.
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Tab.1 The principal dimensions and properties of the box-shaped VLFS

KELEEBR BED wkd ZAZTHAK  AKPHHAE MR HKERE RAUKEHHRE
/m /m /m  /m Er, /(N-m") ELAN-nf) G, /(N-nf) 2/ (kgrm™!) 1./ (kg m}

1000 60 8 5 1.507 228 x 10 4.260 084 x 10™  1.668 054 x 10 3.075 000 x 10° 1.184 903 x 10°

B2 T N0 N0
Tab.2 The natursl frequency of dry strachure and the wet resonant frequency
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Fig.1 The comperison of amplitudes of heave and roll motion
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Tab.3 The wave frequency corresponding to the peak of wave exdting force
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PR (rad s} 0.248 27 0.29674 0.351 10 0.392 55 0.4256 68 0D.451 %
L#A 1.0 1.43 .88 2.5 2.94 3.33
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Fig.3 The amplitudes of principal coordinate of the vertical bending modes
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Fig.4 The curves of dynamic displacernent and hending moment varying with wave frequency and wave direction
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