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Fig.1 Planar graph of catwalk
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Fig.2 Cross section of catwalk
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Fig.3 Side view of catwalk
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Fig.4 Coordinate system of axon(xyz) and

coordinate system of wind (X’ Y’ Z)
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Fig.5 Computational domain of catwalk cross section
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Fig.7 Compared drag coefficients of the catwalk

cross section with results of wind tunnel test
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Fig.8 Compared life coefficients of the catwalk

cross section with results of wind tunnel test
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Tab.1 The table of catwalk test cross section

wind speed and reynolds numbers
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Fig.10 Influence of reynolds numbers on lift coefficients
HPE 9 Al 0L, Y i A 10° ~ 10° Bkt 4
I, 0° B B i, A ) v & BH ) & B0 22 1R 0N

TE —5° ~ 0T F1 115 [l N, 55 V8 B0 /N, B B 8%
B, B RO O, B RO, B R
IRF] 10° O, By R KR B0 5 7E 0° ~ 5°
T A 3 B B R VR 8 K B R RO
L 0 KB BT 22 A 22 U B ROk R
W5 B 3 A, BHL D 2R 5 CFD A5 48L 1 K X 42 22
RN 15. 4% , BERLE AR 5087 AR A iR 2%
KN 13.8% ,iRERK.

10 AT L, Y T R 101 ~ 10° $i R 4
i, 76 —5° ~0° X 15 Bl 1A, Bl 75 25 o A 338 K
SIDIES ¢ PN S ONE IS IS SR
[l s 7 0° ~ 5° X0 Af 3 [ P9, 75 v 5000 K/ A T
FOBEA W A L EUR [ B v Bl gk
ZHE AR/, SRR B B B R, A
B TE 1 2K CFD BRI AR X 5 22 e Kl 41.3%
AR R 0 B R 18 25 R R 41, 6%, {E A ]
ERRRE  BEME S R A Y S
55 SR T LU A7 .

5346, B 9 FIFE 10 Al Y4 iR 10°
HO L BT 2 RO T ) 2 50 0 R K 56 %
PG A 2 K 22 HE . BH 7 2 850 30 i A, A X 152 2 R
TE 20% LA b5 A 3 k0 B 8 2 (i B = 1k 5 4 435
BH 71 2505 T 1 2 808 Al 6 ML AR AT A , % LA 4
BT UK.

F b RSB ET R, 2 T BRI B 45 X
T 3 — B0, B 22 R K B B R A A S B
ZBOE BN EXEA BT BB K R
HOBE B T KR IR 56, B VR B g 2
G 70 10 2R 0L N 2 B XTI e —
B VR A

4 g

(1) B HCE A UL I 3 8 7Y 7 3 RO /D B 2
5K S T LA B S Pr i 3 R — B0, SR T
DU B 3 T ROAS B R 22 AN R, v 2000 A2 A X
BEL 3 2 B X 5% 2 52 i 52 /0N AEL X AN 330 T g 2 8K
SR AR OB, i AR 47 40 ) (BB DL,
FEHE T 50 T OAS B SR Y 7 BOR A b 2

(2) 1 =5° ~5° I A FEEIN , SST i 7L 45 1Y
Sy 3t TE W i BEL g AT & B CFD 5 3 U Y B
o B R

S 3

(1] Bpoede, kWl RHE, 4. RS 8 R A 1L iH
AT IR ()] AR S, 2007 (2) 61 - 64.



5% 43

ZEIEA A5 S 12 B M I TN A B ) AR BRI 61

(2] SRR BIEH: I Fr KRB RN L a1t Bhe£ iR ,2010,30(6) 44 - 49.
TREBARDIFLI]. £ A TR 4R,2007,40(4) : [11] B8, BRoRiE. CFD 7EHF W i )1 =73 J1 &
32 -37. BotsEhm s [T]. TR, 2009 , 26( 11)
(3] B35, Qg , X0 70 8. B F At T 18 3 KUK AR L : 68 —72.
BAMHT (T 2 B sl R4 ,2008,25(3) 199 ~102. [12] BB L va 3 1] R A8 38 i KU E 1 IR A6 7
(4] ZBRA. ORS8O Il T 0 8 A5 45 4 4T XU M g B[R] BCHR - 7Y R 58 18 R 2 XL T AR o 4 oF 5 o
Be il [D]. MR M /R Lol R R AR LR > ,2005.
k%, 2010. [13] BEALHE, XIBRGE. 3L T CFD M#F 3 =2 ) REGR )
(5] ZREA), 8WAE, EARM. & X - SR A& 45 T M BB AT 5T [T ] B DU DR 27 4, 2007,29(7)
EHEE T 5 712 AT AT LT]. N R 224 T 85 - 88.
Fh,2014,35(6) :82 - 85. [14] Mok, PhER, ®AR. P M Be IR & 18 = X
(6] fafmg ok, X (e 7. O 5 3 B 2% 9 i IRURE e K G AR Ak T 20 KR I 36 S CFD U ASHILT] . vh BH AR AA K
FgE [J]. 2 i =2 i@ B} #, 2011, 28 (3):93 - FoEdl HARBLE AR, 2006, 22(3) @ 357 - 361.
97,102. [15] WATANABE S, FUMOTO K. Aerodynamic study of
(7] BEIL, 20K 5 BRBA 6, 45 R B BRI 1 & XU 2K slotted box girder using computational fluid dynamics
Fad k[ T]. A gscm B4 ,2011,28(8) :67 —72. [J]. Wind Engineering and Industrial Aerodynamics,
[8] SELVAM R P, BOSCH H,JOSHI R. Comparison of 2008,96:1885 — 1894.
2D and 3D CFD Modeling of Bridge Aerodynamics[ C ] [16 ] SIRIBOONLUCKUL N, JUNTASARO V. Turbulence
// The 5th International Symposium On Computational modeling for wall-bounded particle-laden flow with sep-
Wind Engineering ( CWE2010 ). Chapel Hill: North aration[ J]. International Communications in Heat and
Carolina,2010; 23 -27. Mass Transfer,2007,34(3) :331 -338.
(9] ZEfmak, MK, SR A, 5. HURE 2 X 75 1 S0800 1 [17] BAGLIETTO E, NINOKATA H. A turbulence model
S [J]. K2R HRPBFA I ,2009,29(2) . study for simulating flow inside tight lattice rod bundles
56 - 59. [J]. Nuclear Engineering and Design,2005,235(7) :
[10] Z=3%, WK, Z=mak. CFD Jy wk b5 e I i = 773 - 784.

O RB TR [T]. KZR22R AR

Numerical Analysis of Aerodynamic Coefficients for Catwalk Considering Reynolds

Number Effect on Long-span Suspension Bridge During the Construction

LI Sheng-li, HU Ya-nan, DU Dao-qing, WANG Dong-wei

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Based on the long-span suspension bridge, and by means of the computational fluid dynamics soft-
ware fluent, three different turbulence models such as the standard k-£ model, RNG k-& model and SST mod-
el, have been used to recognize the aerodynamic coefficients of catwalk in the condition of different wind
speeds, wind attack angles and Reynolds number with a ventilate rate of catwalk. The results of CFD identifi-
cation are compared with the corresponding results of wind tunnel tests. Comparing the results of numerical
simulation with those of wind tunnel test, it is proved that the variation of the drag coefficients is smaller with
the different Reynolds number, but that of the lift coefficients is bigger. So the appropriate Reynolds number is
very necessary for the catwalk numerical simulation. The results show that the SST model for CFD method of
the catwalk section is reasonable model, and the ventilate rate of simulation for catwalk is feasible.

Key words: suspension bridge; catwalk; aerodynamic coefficient; numerical simulation; turbulence model;

Reynolds number effect; ventilate rate



