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MOVEMENT RESPONSE OF FLOATING CIRCLE COLLARS OF GRAVITY
CAGES SUBJECTED TO WAVES

1 = .1 1 1 2 2
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(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian, Liaoning 116023, China;

2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, Shandong 266071, China)

Abstract: The movement of a floating circle collar of a gravity fish-farming cage with two types of mooring
system commonly used in practice was studied. The wave forces acting on the collar and the cable are derived by
Morison method using the second order Stokes wave theory. The trajectories of the tracing points on the collar
were numerically computed and physically measured, respectively. The results showed that in the investigated
conditions the wave height had significant effect on the displacement of the collar while the wave period turned
out to be of little influence. The vertical displacements were much larger than the horizontal ones. Numerical
results agreed well with experimental data, which verified the accuracy of the numerical method.
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Table 1 Wave conditions

/m 20.0 1.0

/m 4.0 0.20

/s 5.37 6.26 7.16 1.2 1.4 1.6
/m 5.5 0.275

/s 6.26 7.16 8.05 1.4 1.6 1.8
/m 7.0 0.35

/s 7.16 8.05 8.94 1.6 1.8 2.0

2

Table 2  Size of the collar and the mooring system

/m 13.25 0.6625
/m 0.32 0.016
/(kg/m) 22.171 0.05543
/m 0.70 0.035
/kg 32.0 0.004
/kg 100.0 0.0125
/m 0.038 0.018
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Fig.4 Size of the fold line mooring system(Unit: cm)

3.2
(HDPE)

C, =5.397x10°kg/em®  C, =1.132



226

Table 3 Wave conditions

3

/m 20.0 1.0
/m 4.0 0.20
/s 537 626 7.16 12 1.4 1.6
/m 5.0 0.25
/s 626 116 8.05 1.4 1.6 1.8
/m 6.0 03
/s 626 116 8.05 1.4 1.6 1.8
/m 7.0 0.35
/s 716 8.5 8.94 1.6 1.8 2.0
4

Table 4  Size of the collar and mooring system

/m 16.92 0.846
/m 0.3064 0.01532
/(kg/m) 22.283 0.05571
/m 2.16 0.108
/m 0.37 0.019
/m 0.04 0.018
|
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Fig.5 Size of the straight line mooring system (Unit: cm)
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Fig.6 Traces of the front and hind points on the fold-line collar
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Traces of the fixed and mass-centre points on the
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