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Hydroelastic Response Characteristics of a Very Large Offshore Structures
of Semisubmersible Type in waves
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Abstract

To design a very large floating structure, such as a floating airport, we have to estimate the
hydroelastic responses of a very large floating structure (VLFS) exactly. We developed the
numerical method for estimating the hydroelastic responses of the VLFS. The developed
numerical approach is based on a combination of the three-dimensional source distribution
method, the wave interaction theory and the finite element method for structurally treating the
space frame elements. The Numerical results of the hydroelastic responses and steady drift
forces of a semisubmersible type offshore structure, which is supported by the 33(3 by 11)
floating bodies, with various bending rigidities are illustrated.
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Table 1 Properties of the superstructure and beam elements

TOTAL LENGTH OF THE SUPER-STRUCTURE L,=164m
LENGTH OF BEAM ELEMENTS L=16.4m
CROSS-SECTIONAL AREA OF BEAM ELEMENTS A=1m’
POSSION’S RATIO 2=0.3
MATERIAL DENSITY OF BEAM ELEMENTS o= 999 1131 Kgf- sz/m

MODULUS QF. ELASTICITY 'OF BEAM ELEMEN’IS

(onlo'-l onz ,'E()lxz‘ onlo) el <’~ A i].XlOm}'@f-]m e ey
STRUCTURAL DAMPING COEFF]CIENT OF THE SUPER-STRUCTURE
(Q=a(M)+b(K) a=00,5=0.0
TORSIONAL CONSTANT OF THE AREA A J = 0.1406 m*
MOMENT OF INERTIA OF THE AREA A WITH RESPECT TO THE y AXIS 1, =10.08333 m
MOMENT OF INERTIA OF THE AREA A WITH RESPECT TO THE z AXIS I,=10.08333m*
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( a ) Sketch of a floating ( b ) Submerged surface of a floating composite vertical
composite vertical cylinder cylinder represented by 200 panels

Fig. 2 Configuration of a floating composite vertical cylinder
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Fig. 3 Sketch of an array 33(3 by 11) floating composite
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