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Study on vortex-induced vibration performance and aerodynamic

optimization test of an overpass railway bridge

CHEN Yinwei', WANG Xuan', MA Xingchuan', XU Kaiduo', REN Dacheng’

(1.China Railway Major Bridge Reconnaissance & Design Institute Co., Ltd., Wuhan 430071, China;
2.School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: Wind tunnel tests are carried out on an overpass railway bridge to investigate the vortex-
induced vibration (VIV) performance of the main beam section with anti-throwing wall. The test
results show that compared with the main beam section with anti-throwing net, the VIV phenomenon is
obvious as well for this section. Moreover, the VIV performance is worse. In order to suppress the
VIV, several aerodynamic optimization measures are discussed, including setting the flow guide
plate, moving the track of the repair car, sealing the anti-collision railings, setting the upper central
stability plate with whole sealing or air permeability, setting the flow suppression plate and so on. It is
found that the upper central stability plate and the flow suppression plate with inward tilt are effective
measures for the suppression of VIV. As for the upper central stability plate, the suppression effect
becomes better for larger height. In addition, the effect is worse under the increase of the air
permeability. When the width of the flow suppression plate and the height of the upper central stability

plate are larger simultaneously, the effect of their combination is prior to that of either of them. The
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results can provide reference for wind-resistant design of this kind of bridge.

Key words: overpass railway bridge;

suppression; aerodynamic optimization measure
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Fig. 1 General elevation of bridge (unit:cm)

NS TR IR SS A 3, HEW I 4258 35 m,
BB AL 2.0% N7, IR EE 47 MR H C60 TR BE

84

+ o BT E 2.743 m, ISR FE 16.0 m, AR
16.0 m & REJE IR B AR, IO R 1.1 m, 3 2%



%6 MRARAR 5 3k B S RHEAR R R IR B R A B RAC RIS AT R

P98 3.5 m, Hi A 0.28 mo WALV, FEEA h L1 mm B 0SB 205 T 85 T 20w an 1] 3 i

TIRWTE AN 2P o th P ERERSIV AT ZE50R, TR0 AR 0 37 480 5 7T 2 0k 45 0 9 B XU
TR BT s IR BL B 1.6 m BB B R, Bt SRR AT KR B 5

3500

5 | 240 6075 350 350 325 5075 450 7550 325 350 350 75 60 240 |
. 1 T 11 1 1 11 T 11 1 1 11 1
~ Lty

:“‘\‘\‘\ : =SR] Ig‘ MM
\\;\\\%gf% 195 4 1) 8 ~ 1(}):mdﬁﬁ(w?§ii i 2

—_ [3)'j/|2 = P —
= o =) = 8201 O
OCREA  Z ity = S 1.2% 1.2%( Ty e b =
[— 2 D F Ll =
0

S e

E5 e %“U“‘

—— | 350 600 i 800 ; 800 ; 600 . 350

=

B2 #%abdmar £5 £ 288 (#4145 0m)
Fig.2 Main beam section diagram of the main span before modification (unit :cm)
5 3500 )
17240 6Q 1150 75, 450 75, 1150 60, 240 |
empm 1] 9 cm Y R+ A 9 cm U 154435 & T Tempm
i 5 B BRI 350 350 Wi Kz L9 i 35%

28 emCoO T £ 1 i b

128 emC60 R %E -1

a
i il
Qlannnnnnlinnnannalnnnannnpnnnld

L350 600 L 800 800 | 600 L 350,

B3 #akurdme 25 £ 2R H($£45:0m)
Fig.3 Main beam section diagram of the main span after modification (unit :cm)
BET AT BROT A X2 AT G 4 4 9 AT AT 9E
TEEh IO T R BN R — e s bt 2 RURR IR
AR DL 1o fh 3R 1 a] 0, DB IRTA88 AT i A 3
AT o T B 35 W 1A, = 2 — [ U R — i 4
BE S R 43 ) N 0.447 Hz A1 0.712 Hez, #1725 L N
1.593,
Y “ﬁ‘ % £ 3 VA2 BpIL —H*)}:J
1 AR ERBEA A RUEE , 1] 4 2 RG22 B

Table 1 Main vibration modes of Bridges
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Table 3 Main parameters of vortex- induced vibration test

under completion stage of the bridge
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Fig. 5 Variation of main beam displacement with wind speed

at different wind attack angles for section with anti-throwing
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Fig. 6 Variation of main beam displacement with wind speed
at different wind attack angles for section with anti-throwing

wall
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Table 4 Summary of different vibration suppression

measures (+3° wind attack angle)
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Fig. 7 Maximum vertical and torsional amplitudes of bridge

section under various aerodynamic optimization measures
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Fig.9 Aerodynamic optimization measures 2-3 (unit:cm)
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