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Abstract

In order to evaluate the deformation and stiffness of frame structure for fishery, composed of
unit platforms which made of two concentric high density polyethylene buoys fixed by clamps
and belts and rubber hinge components, under wave, the structural analysis for the square type
of the structure was carried out by using finite element methods. The accurate physical
properties of rubber hinge components determined by material tests were an important
parameter to evaluate more reliable structural stability for the structure. The idealization to
beam element with equivalent stiffness and rubber element with linearity for rubber hinges was
necessary for the modeling of rubber component which has hyper-elastic characteristics. In
addition, it was shown that the structural response of the structure under wave was larger in
the hogging condition than that of in the still water or in the sagging condition.

Key words : Deformation, Stiffness, Frame structure for fishery, Rubber hinge components,
Finite element methods
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Fig. 2. Unit platform consisting of frame
structure for fishery.
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Fig. 3. Hinge component for the linkage of each
unit platform.
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Table 3. Substituted values to beam element with
equivalent stiffness and rubber element
with linearity for hinge components

Beam Rubber
element element
Diameter(mm) 38.4 92.0
second moment of | p50439 | 35165857
inertia, I{mm”")
Young's modulus, 42173 1281.3
E(N/mm’) ‘ .
Tensile strength
(N/mm?®) 1763 o
/. AN
S ‘

Fig. 4. Finite element model of frame structure

for fishery.
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(a) Still water condition

(c) Sagging condition

Fig. 5. Wave forces acting on frame structure for
fishery by load case.
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Table. 4. Stress and deformation of frame structure
for fishery by hinge case in the still

water condition

Max. bending
stress Max. axial Max.
Cases (N/mm?) stress | displacement
) (N/mm®) (mm)
Frame | Hinge
Mat-1| 9.3 5.3 0.3 19.0
Mat-2| 96 280 0.3 1,636
Mat-3| 11.0 1.7 04 76.0
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Table. 5. Stress and deformation of frame structure
for fishery by hinge case in the hogging

o

=2 .

condiition
Max. bending
stress, Max. axial Max.
Cases (N/mm?®) stress displacement
. (N/mm”) (mm)
Frame| Hinge
Mat-1 | 1851 | 185.1 3.8 296
Mat~2 | 901.5 | 590.5 3.8 39,738
Mat-3 | 1279 | 186.1 4.1 4,081
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(Mat-3).
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Table 6. Stress and deformation of frame ©EZ 1F HEES HAT ue= Ag89 EXH =
structure for fishery by hinge case in % Al%7, Mooney A4, Ogden <+ & F-3lo}
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