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Tab.1 Geometries of the plane net

HAE K Ko

FEAAK Cylinders

Diameter/m Length/m  Number/H2
E ALK
fESRAE 0.8 40 2
Frame cylinders
TN
HE AL 03 20 2

Connective cylinders
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Tab.2 Material parameters of the plane net
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Al HE Der;sny/ Elastic Shear modulus/
Component (leg/m) modulus/GPa GPa
HEZE Frame 7 849 210 80.8
M4 Net 1710 0.35 -

2.2 BHRTER
9% e T4 FRIC I 7E SACS Fh T S If ) A<
SER R BUE A . e S5 R HE R K A SR

http://www.shhydxxb.com

Member HLICH ATl , B4 Member 5170 55 805K
P T AR AT (R A8 1) B8 1] ]I £ . 1) HH Morison
i B3 (5) 1155 84 Member 558 F 19K 3l )
iy 48, 2 NS B A S5 14 it 32 7K 3h 1 far 28k

SCHR[23 ] [ SR AT BRJTH: , 72 ABAQUS
43 3] 4 FH Truss 5.0 FN Beam BT #5717 9 A
ST AR A Hor, AR S5 R 4 B A R OT
FATTHI B, B BT — 2 M 2k . STk 2 T
Do - T A5E 20 7K Bl 7 3B 2 (7) (8 AR
T W1 b BE T A, SR R BEL D A ) S
ZtmAEA RICHIT o lAR(14) F(15) 3t
A B S5 R i BT AR ) R AR, AR A 2
(5) It 7~ Morison J5 F2 115545 2] B A7 K B 5§L0T |
- 397K 8l g 3, de 24 38 NS BRE AR A g 7K
I WIRCIE

Cl[n)'u;;/beam — C[IJ)anelAcqlliv/Dlrusslheam ( 14)

C;Vr[uss/])eum - chf‘ine (Dmine )2/(Dlruss/lyeuml )2 ( 15)
N

Aequi\ = 3)‘2 ( 16)

Kb A, K EEA BRIT S IT T SR AR
SEFF- TR s Do S SE RO TT HARS s N B
B2 37 A BR T T I SR I B Oy R
PO 2 AR B g R, B Ry 25 D S LR AR 5 A
N H KR

R 95 UEAS SCE (B AT 5 1 B AT A T, 2 B S
Bk [23 ] 71 (19 Beam FA.ITARE Y 1Y BT ] B, 220 0%
KA, 7E SACS H % F Member BT S/ AR 1,
WP 3a 7R o SCHR (23] (% Truss 0K AL
Beam FATTHEIY 3 1) 05 AR L 2 ALY 3, 4 [ 3b AT
3c i . SCHRL23 1rh i P65k 1 Truss AT AR
A2, 8T MARASIE R T AR IETH SRS L, FRoT
(] B MBI o 1 — 25 2R S Beam BTG HE N7 AR Y
3, ZBARATE 1 4 SO RO
B4, SRS TR K Bl 3 i B U 53 B A5 3
AP SEPEAS LA UE . [l v 3 RS AL 9 3 25 1 3
SAEARTURESR Y 551 ~ 440N 25, A )
BRI SR 3. Hirfr, Member 5150 F1 Beam .
JCH— YL T, W) I B s L s |
A DA 25 i 2, S0 v g £ s B T B ok
Z M A AR IE ; Truss BT —4E 2k ¥, H H
A3l A B ARE AR 2 A 1) 2T, AU
MAAZIE



2 4 IR, A R T P AR B R R AR 513

SEEEEE
-4 4 PR
H4 -

z
z cal
Yd, s 1%

(a) BEHI1 (Member FAJGEERY)
Model 1 (Member model)

(b) #ER2 (Truss B GIEAY)
Model 2 (Truss model)

il
4 ‘Y'Js 4

() M3 (Beam BCHEAD)
Model 3 (Beam model)

B3 TEMKREEERTKRE

Fig. 3 Finite element models of the plane net

®3 MRRBERSEH

Tab.3 Parameters of net models

5 Numbers [T et elements PLIE 4% Diameter of elements/m ;iznml i l‘ff , LR
{#1i) Horizontal direction  "¢1i] Vertical direction  elements/m  C"0SSSection type
% 1 Model 1~ Member 517G Member elements 0.362 0.412 5 R
2 Model 2 Truss 7T Truss elements 0.065 0.065 1 F Pk
75 3 Model 3 Beam ¥1.T Beam elements 0.065 0.065 5 R
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Tab.4 The wave and current cases
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(LC) Wave Wave V(Z 0;1)y direction/
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LC7 4 8 0 0
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Fig.7 Nodal force time history in X direction at node 2 and node 4 from member model under different wave periods
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Tab.5 Nodal force in X direction from member model under different wave and current conditions N
THC 7 552 Node 2 5 4 Node 4
ases A AE Max +{H Min A H Max—Min A AE Max B Min I Max—Min
LC1 1611 -9 894 11505 875 -2 663 3538
LC2 1 884 =7904 9788 1455 -1 587 3042
LC3 2437 -6 253 8 690 1357 -1111 2 469
LC4 1487 -3754 5241 919 -650 1568
LCS5 728 -1 888 2616 489 =350 839
LC6 1780 -4 685 6465 464 =291 754
LC7 1139 -3 326 4465 266 =234 500
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Tab. 6 Standard deviation of nodal force in X direction at different nodes from member model under wave and
current N
. FrifE2E SD
T Cases
2 K8 K9 K10 K11 K12 K13 K14 4
LC1 3939 2220 2 306 1328 588 274 235 174 574
LC3 2799 1 646 1915 1132 591 461 376 210 523
LC4 1679 1 007 1111 645 358 305 258 144 336
LC5 830 504 537 320 198 177 151 82 178
, brifE2E SD
T Cases
K15 W1 w2 w3 w4 ' wo6 w7 K16
LC1 1709 388 671 519 271 138 113 80 279
LC3 1231 304 538 451 288 223 181 94 259
LC4 742 180 319 266 178 150 126 64 167
LC5 368 89 160 137 102 90 75 37 89
% % ST : resistance performance of a submersible deep-sea
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Numerical simulation of hydrodynamic characteristics of the plane net
under waves and currents

LI Na"?, LI Xin"?, SHI Wei*?, LIU Chunguang'’

(1. Institute of Earthquake Engineering, Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian
116024, Liaoning, China; 2. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology,
Dalian 116024, Liaoning, China; 3. Deepwater Engineering Research Center, Dalian University of Technology, Dalian
116024, Liaoning, China)

Abstract: To conduct research on hydrodynamic characteristics of the plane netfixed on steel frame, a finite
element model of the plane net was established with member elements to calculate hydrodynamic loads based
on SACS. Comparing the previous calculation results of the truss model and those of the beam model, it is
found that the simulation results are similar, which proves that the member model is accurate. This
preliminarily study proves the feasibility of simulating the integrated structure that is consists of fixed offshore
wind turbine and large steel aquaculture cage in SACS. Furthermore, the member model was used for
hydrodynamic loads calculation of the plane net under wave and current. The results show that current
velocity, wave height and wave period have a significant effect on the hydrodynamic loads on the plane net.
Within the decrease of current velocity, wave height and the increase of wave period, the hydrodynamic load
on the net decreases. The influence of wave period is particularly significant, with the certain nodal force
difference of up to 80%. For the hydrodynamic load on the net under the action of wave and current, the
maximum load appears on both sides of the top position of the plane net, and the wave height has a greater
influence on the load at the upper position. These results are expected to provide theoretical basis and
technical support for the design of large steel cage in the integrated structure.

Key words: plane net; hydrodynamic load ; wave and current; finite element method ; Morison model
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