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Abstract: Jack-up truss net cage provides a choice for better responding to the extreme environment of deep-sea aquaculture
due to its structural characteristics of easily submerging the breeding net cage into the water. As a key component of the breed-
ing net cage, net has an impact on the strength of the main structure of the net cage under environmental loads. This paper fo-
cuses on a jack-up truss net cage and establishes its finite element analysis model by using SESAM/GeniE to analyze the main
structural response of net cage under the conditions of presence or absence of net and different net parameters. The results in-
dicate that net has a significant impact on the evaluation of main structure response of net cage, especially under high current ve-
locity conditions. Presence of net will increase the stress on the legs of net cage and utilization factor (UF) value of truss signifi-

cantly, proving that the effect of net cannot be ignored when checking the strength of net cage's main structure. With different
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mesh grouping ratios, net has little effect on the evaluation result of jack-up truss net cage. In the simulation calculation of the

main structure response of net cage, a larger mesh grouping ratio can be considered to improve the calculation efficiency. The

change in the number of tie ropes for net has little effect on the evaluation of the main structure response of net cage, but adding

more tie ropes can reduce the stress on tie points effectively.

Keywords: Cage net; Jack-up net cage; Strength analysis; Mesh grouping
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Table1 Principal dimensions and material parameters of
jack-up truss net cage

2 Parameter $0{E Value
WA B Cage length/m 133
P44 58 Cage width/m 70
FAARMEZL S B Cage height/m 10.3
PEAl /KR Operation water depth/m 22
MIFIZIK Cage draught/m 9.3
HEBR B Leg height/m 26
A B Net length/m 34
A< 55 B Net width/m 24
I 4755 B Net height/m 9.6
WA/ H R Mesh size of net/mm 60
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Table 2 Loading conditions of structural response of cage
T o Jrn] i AHA A T8 B I 7 i AHA A
Loading Loading Current Phase Loading Loading Current Phase
condition direction/(°) velocity/(m-s™") angle/(°) condition direction/(°) velocity/(m-s™) angle/(°)
LC1 0 0 75 LC12 45 1.00 90
LC2 0 0.25 75 LC13 45 1.25 90
LC3 0 0.50 75 LC14 45 1.50 90
LC4 0 0.75 75 LCI15 90 0 102
LC5 0 1.00 75 LC16 90 0.25 102
LCe6 0 1.25 75 LC17 90 0.50 102
LC7 0 1.50 75 LC18 90 0.75 102
LC8 45 0 90 LC19 90 1.00 102
LC9 45 0.25 90 LC20 90 1.25 102
LC10 45 0.50 90 LC21 90 1.50 102
LC11 45 0.75 90
PG F2 ARAT AL UF EB 3K, HandE T30 LC7 N AE T IGE S 2 ) R T AR A5 R 5 B A% 45
H, PIEAHZEIR 26%, JfF HBEE MG UFE  wTRVE W, PO A AR HE 4 me B Ak A Bk
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Fig. 5 Leg reaction force in 0° wave direction
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Fig. 6 Legreaction force in 45° wave direction
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Table 3 Utilization factor value with net and without net

T A R4 JakiA T A R4 TP T A R4 T
Loading condition =~ With net Without net || Loading condition ~Withnet Without net || Loading condition ~With net Without net
LC1 0.66 0.59 LC8 0.74 0.67 LCI15 0.30 0.26
LC2 0.67 0.59 LC9 0.76 0.67 LC16 0.30 0.28
LC3 0.69 0.60 LC10 0.77 0.68 LC17 0.31 0.30
LC4 0.71 0.61 LCI11 0.79 0.69 LC18 0.35 0.30
LC5 0.74 0.61 LC12 0.80 0.70 LCI19 0.36 0.31
LCo6 0.77 0.62 LC13 0.82 0.71 LC20 0.45 0.35
LC7 0.81 0.64 LC14 0.84 0.72 LC21 0.50 0.43
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Fig. 8 Leg reaction force in different wave directions with different mesh grouping ratios
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Table 4 Utilization factor values with different mesh
grouping ratios

HEfLLL

Grouping ratio LGS Lei2 LC19
30x30 0.75 0.77 0.30
40x40 0.74 0.80 0.36
50x50 0.81 0.83 0.35
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Fig. 10 Leg reaction force with different number of tying ropes in different wave directions
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Table S Utilization factor values with different number of tying ropes
RANH KR Number of tying rope LC5 LC12 LC19
8 0.75 0.77 0.32
16 0.74 0.80 0.36
24 0.75 0.82 0.34
32 0.75 0.82 0.33
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Fig. 11  Average tension with different number of tying ropes
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