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Numerical simulation of the forces and deformation of
HDPE circular gravity cages

HUANG Xiaohua, GUO Genxi, TAO Qiyou, HU Yu
(Key Lab. of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture;
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: The aim of this study is to comprehensively discuss the effects of cage perimeter, pipe diameter, net height as well as net
mesh size on the forces and deformation of deep-water net cages in waves and current, thus provide references to select net-cages scien-
tifically. We simulated HDPE cages with perimeter 40 ~80 m, pipe diameter 250 ~ 630 mm, net height 6 ~20 m and net mesh size
45 ~ 115 mm. With a numerical model previously validated by physical model tests, the mooring line forces, the wave-current forces
and the volume reduction rate of the four kinds of HDPE cages are calculated. The simulated results indicate that the mooring line force
and wave-current force are greater while the volume reduction rate is smaller for bigger cage. Moreover, the mooring line force of cage
could be greatly reduced by adding mooring lines. Compared to pipe diameter, net height and net mesh size have more significant im-
pact on the cage’s force and deformation, which increase with net height increasing, while decrease with net mesh size increasing.
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the mooring line element for numerical calculations
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Tab.1 Calculated results of the mooring line forces and wave-current forces of the net-cages

PFE R/ m FEE%/mn A B/ m ™ B /N mm 548 11/kN B S1/kN
perimeter of net-cage pipe diameter net height net mesh size mooring line force wave-current force

40 250 6 45 17.4 33.5
75 15.6 28.3

280 6 45 18.5 34.5

75 16.9 30.1

50 250 6 45 19.9 38.0
75 17.4 31.6

280 6 45 21.3 39.7

75 18.5 32.8

315 8 45 24.0 45.3

75 20.9 37.3

60 280 8 45 23.5 52.7
75 20. 6 44.2

315 8 45 25.5 56.8

75 22.1 46.9

420 10 45 29.2 66.2

75 24.4 51.8

80 315 10 75 27.0 58.0
420 12 75 29.3 61.6

115 25.9 51.9

630 20 75 39.3 85.0

115 33.7 70.7

£2 FARAMENETHIELR(H=5m, T=8s, U=0.75ms™")
Tab.2 Calculated results of the net deformation of the net-cages

P A4/ m BEE12/mm A i B/ m 9 B K/ mm AR/ m’ BRIEE/ %
perimeter of net-cage pipe diameter net height net mesh size net-cage volume volume reduction rate
40 250 6 45 331.6 56. 6

75 378.2 50.5

280 6 45 315.5 58.7

75 364.4 52.3

50 250 6 45 539.7 54.8
75 600. 6 49.7

280 6 45 526.6 55.9

75 591.0 50.5

315 8 45 636. 8 60.0

75 708. 4 55.5

60 280 8 45 1070.4 53.3
75 1196. 4 47.8

315 8 45 1015.4 55.7

75 1159.8 49.4

420 10 45 1140.3 60. 2

75 1286.4 55.1

80 315 10 75 2 597.4 49.0
420 12 75 2994.9 51.0

115 3379.9 44.7

630 20 75 4196. 6 58.8

115 4481.8 56.0
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