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Analysis on response of a large vessel-shaped fish cage
considering the deformation of floating body in waves
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(1. State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. China Ocean
Engineering Equipment Technology Development Co., Ltd., Shanghai 200011, China; 3. Yantai CIMC Raffles
Offshore Limited, Yantai 264035, China)

Abstract: Large vessel-shaped fish cages are promising large aquaculture structures developed in recent
years, with maximum structure length of nearly 400 meters. The effects of the hydrodynamics on the nets and
the frames will be significant for the cage deformation response in waves, which will increase the complexity
of the cage design. In this paper, a coupled dynamic model of a large vessel-shaped fish cage is used to
calculate the motion and structural response in the time domain. Firstly, the floating body of the cage is
discretized into multi-module units, connected by equivalent elastic beams. The nonlinear effects of the net
and steel frames are considered. A floating cage model considering the deformation of the floating body is
then established in time domain for dynamic analysis. The radiation force of the floating body is solved by

applying the added mass and damping directly or the state space method, and the hydrodynamic loads on the
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net and steel frames considering the disturbing effect of floating body are calculated by Morison formula. The
twine tension

results show that the hydrodynamics of the net and frames have an obvious influence on the response of the
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fish cage and the cross-sectional elasticity produces a certain degree influence on the net twine tension, which

provides reference for structural analysis and cross-sectional design of the large vessel-shaped fish cages.
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Fig.4 Vertical displacement of the midsection of the cage with different wave frequencies
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