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Simulation of portal crane windbreak based on numerical
wind tunnel and fluid-structure interaction

XU Chengjun, CHEN Debin, ZHANG Shenxian
(Logistics Engineering College, Wuhan University of Technology, Wuhan 430063, P.R.China)

Abstract: The offshore, deepwater and equipment concentration development trends of port requires better
windbreak capacity of port handing equipments. The portal crane is taken as research object, and the wind
field’s characteristics and whole crane wind load of the portal crane under sudden strong winds or gusts are
researched. The CFD theory and FSI analysis methods are used to analyze the distribution of pressure and
velocity in the apron fluid field. According to the results, the fluid structure interaction analysis function of
ADINA software are used to make numerical wind tunnel simulation and analysis, and quantify wind load’s
composite force and moment in each coordinate direction of the crane. Base on above results, the ways of
port windbreak are analyzed and the results will provide management strategy and theoretical basis for
windbreak safety of port crane.
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Fig.1 Diagram of portal crane three-dimensional entity model Fig.2 3d model of the fluid field and structure

(1) PR A 25 P A T R o AR R T S AL KT S 6 A g T AR A A KR 3534 554 A HAT AT BB
472 094 A 5 H S TR POA% S50 203 408 A 7 S MBI 197 520 4. 7F Intel 548 16 PU#%,256 G DDR
BC B TAE S, Bis ey 5.
22 HEMRBHEXSHILE

BEPEAT R AR AT T 2 I E ADINA g5/ B CADINA structures) ff &£ H CADINA CFD) H
JE N7 5 AR R TR R A AT L AR S T 2 SRR — ik 3 ADINA I [ 85 45 5K % 25 CADINA-FSD s ifF 173K i , 8
i 2 AT R A SR AR S AR A 2 B 2 T A R R G

FE T TAIL A EAE A 30 RS A T E 53 H s el 3 00 TR0 45 A8 R DA RCBUME T 3 1 B 2% 4 o 3 3 A AR )N
BHE N 70 m>X60 m>X60 m BN HEA, BITTHLANES K 55 09 K/ 18 2 frs . TTHLAY Ah T i oy FSI
Boundary (Jit B KA 31 50 IR Bl 4 24 o0, e BRSC B T 00 6 3t 3 1 — A~ 50 JL A T it o o 1% 3k 32 48 £
(2 i Sk B0 B AR R i 5 9 ARG T HC A X 114 18T B i3 4 s U R i I ke BRI B v
K AIDNA #24t/) Turbulent Spalart-Allmaras jiij i 155 5 , 784578 (1% 717 A0 3 B B B 12 Tt T 2% 14 it Jin £ A 7
A FRY A XL ET
2.3 HERBEITEILR

S TR A T M A3 ATT S A FE AL A2 KR RS2 R T TALI 3 LA M LA 6 B

I YR AR T Ty L O HAL T o5 KR E

T Y4 20 5 000 Uy 1) 52 4579 ffy I HLAD T S5 R e B

Il 2578 P47 T30 J5 ) 9 HAL T 55 KR 5

IV YRS T HUE TS 1], IF HAS T /N i B

VMR Ay 0] B ASTIE A I FLAL T )N e BE

VI YA AT THUE TT 1), 9 HAL T /i B

P BE KGR rpoes B & TTHLEEAT O [ RS A 4 B B s XURS 7 O 1l B 28 Ak 457 — AN BRI TALE
XFRREE R S PR RS TTALIE 5 00 R KU 58 2R 7 il 8 e MR A 07.457,90°,135%,180%. i a sbscod se 5
AR WE 3 R .

3 MIREREERTH

31 ZHRERESH

Wik ADINA Ji [ #5158 15 B RS W 5 25/ 5 0 2 805 8. X0 s 1 43 A LIt 3 i 2 43 i
DL S B 40 A8 T8 25 1) = [ R0 O s B 0 AT 0 T, o 00 1 Y B KRS A8 T it St RO 3 85 R L3k 1 s .
ATLVE H T00 TR T IHLE XU 3 3 77 B K T el T 6 = AL A9 S 25 4 T 35 JRUTED 194 3 32 16 0 D sk 9 /)~ & 7
PR B X DX B S b At 6 8 D S s L AHAE SR B — g BRSNS R AN . A AL
300 I T S T XU Y A A R S e A AR RO an Al 4 R



http://gks.cqu.edu.cn

% 3 B R, F AR B 484 5 S0UE KOR 89 S48 15 B AL 89

F1 BRETRBEEUVIERREUERREMERE

Table 1 The maximal variation of flow field and structure field and location information under each state

R B K g KT & KIE & W KR T e K X
KA KA kA KN kA RN/ K KA/ KE KN/ K
MPa fy# mm fV# Pa (A= Pa (VA (me+s") (A=
_ iR T AL A _
5 1 S5 s IR Y
a | 42.8 19.8 | 0 | 1616 | BTk B | 2 127 918 | "
ISP w . T S
PHLE
VYA
b | 46.6 %¢m 10.8 1926 —2500 BB AR 1| 98.5
IJE/% 1:% h lﬁ‘/l‘li ma
H o< —J 5 Tl
AF AL
B4 LA B L I L3 Bl 95 IR
) N ) L _ Fa B 3T e [3A1 655 57
¢ | 43.7 S| 46.0 | GE | 1980 | KL R A | —2 275 KA 75.4 . :
N N N FE IR B F X
B ZETH SR
I (18 V9 o) Ak
. fHiEA
_ AR
d | 577 50.0 | #F | 3099 —2 484 148.3
% 5%
i SURENTANOR B R E SR RN N
e | ara | | 207 3138 | PO f or bk A EY | —3334 [ 4E M0 7Y 77.23 | R SAEEEK
e i A i 7 1 P

B3 ITRIREAFETEEFR) B4 ITRINNEABRGRES
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Table 2 The resultant force and moment of the coordinates direction under the

whole machine wind load in condition [
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