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Analysis of the effects of different rope-joint systems on the
security of the buoyant spar of Sea Station cage

TANG Wei SUN Man-chang YUAN Jun-ting QIAN Wei-guo
Ocean College  Shanghai Fisheries University ~Shanghai 200090  China

Abstract The security of the buoyant spar of Sea Station cage is measured by the value of the shearing stress © on
the flange. The most dangerous situation of shearing on flanges is showed in this paper. Theoretical formulas for
calculating the shearing stress in both single-rope and double-rope joint systems are deduced through mechanical
analysis and calculation. The superiority of the double-rope joint system over the single-rope one is confirmed based
on the calculation results of the dodecagonal cage which indicate that the shearing stress on flanges in the double-
rope joint system when ¥ = 45° are 4.82 x 10’ N/m? and 7.50 x 10° N/m? respectively or 16% and 87% smaller
than that of the single-rope joint system t=5.74 x 10’ N/m* accordingly. Discussion shows that ¥ should be
chosen between 0°and 60° in the double-rope joint system and the buoyant spar has the optimal security performance
when ¥ =26°. It is proposed that the double-rope joint system be used instead of the single-rope one to improve the
capability of resistance against wave and current.
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Fig.2  The most dangerous status of the flange under the shearing stress
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Fig.3 The joint of the rope and the flange
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Fig.6  Forces on the buoyant spar and the flange in the double-rope joint system
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