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Size effect of wake-induced vibration response of parallel bridges with

wind barriers

WEN Ming', SHEN Jiaruo’, LI Ang', XIANG Huoyue’, YANG Xiaokun'

(1. Ningbo Regional Railway Investment and Development Co., Ltd., Ningbo 315012, China; 2. School of Civil
Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: [Purposes] Due to aerodynamic interference between parallel bridges and the significant
increase in the characteristic height of the bridge after installation of wind barriers, the bridge on the
leeward side is prone to wake-induced vibration. It is necessary to study the size effect of wake-induced
vibration response of parallel bridges for ensuring test accuracy and project safety. [ Methods] Wind
tunnel tests were conducted on parallel cable-stayed bridges with girder section models at scale ratios of
1:20 and 1:50. The effects of the damping ratio, wind attack angle, and girder shape on the size effect
were discussed. [Findings] The girders of both bridges have significant size effects. Compared to the
large-scale model of the railway bridge, its normal-scale model has a higher peak amplitude, its
damping ratio and wind attack angle have a relatively smaller impact on the size effect of the wake-
induced vibration response, but wind speed ranges ot the two models are basically similar. Compared to
the large-scale model of highway bridge, the vertical and torsional vibration lock-in regions are wider,
the amplitudes are larger in the normal-scale model of highway bridge. At a —=3° wind attack angle, due

to the diversion effect of the wind barrier of the railway bridge and the buffet effect of the normal-scale
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model, the peaks of vertical amplitude and torsional amplitude in the normal-scale model are lower

than those in the large-scale model. [ Conclusions] The size effect of wake-induced vibration varies

depending on the cross-sectional dimensions of the same streamlined closed box girder.

Key words: parallel bridge; wake-induced vibration; size effect; wind tunnel test; streamlined box

girder
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Fig. 1 Railway bridge facade layout (unit: m)
R Wt AR
- ¥t 50 m Ve

BRI LA PRIYIR 0.135 m L*L;EI -.Eﬁ«fﬁfiimﬁ“ o

2 AT B E A EE
Fig. 2 Section configuration of parallel bridges

R FHIUAT 4 RO 1220 1 1250 19 = 32717 BAR RY
AT F2 B2 R PR A N . X AR U 1: 2019
BRI, Sy /N SR PN TSR FH AR A% A 4
4, ATRAERE Y (4 5 32, 12 FEAMRR P AR Gl 2, A5 T
B R B R NG - T - R OB Y
(acrylonitrile-butdiene-styrene , ABS) A e 2 PF 42270 )% o
XF T 48 RLE O 1250 B 755 BORRL , T8 0 A 0 T 40
AN BN 2 KR B R BRI, X AT 1 oAb
LAHEEZ T, R M RUBE B AR A0 B B4 ) 40 9 7
T B R R v o 30k P A4 RURE Y B 5 LR T 2, I
TR B ZE R4 /INT 5% AP G HUAIE I EER . UL
F 1~ 200 BRESMR IEAT T AP EHLE HoiEe )

1 AR BAERLRK
Table 1 Parameters of highway bridge girder section model
LIEIER FHLJE /% R L
TIN5 i/ (kgm™) | RSP/ (kg m*m™)
e | U5 7i) Eiikig e | R
SEHE 27 030.000 2 589 000.000 0.256 0.795 0.300 0.300 - -
I 1:20 67.433 16.184 1.285 2.675 0.311 0.223 3.58 6.13
T B
1:50 10.812 0.410 2.035 5.275 0.340 0.300 6.29 7.56
T2 BRI E R BAEA S
Table 2 Parameters of railway bridge girder section model
W Hz FHLJE bL/% A L
WIS Fidt/(kgem™) | B BPEA/ (kg m* m™)
ey | HIEE 1R 1) % ey HLEE
SR 37 200.000 1 611 000.000 0.235 | 0.832 0.300 0.300 - -
A 1:20 92.888 10.106 1.205 2.870 0.775/0.319 1.034/0.292 3.72 5.636
T B R
1:50 14.064 0.273 1.792 6.247 0.837/0.306 1.053/0.312 6.40 6.540
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Fig.3 Wind tunnel test diagram of girder section model
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Fig. 4 Influence of wake-induced vibration on the size effect

of railway bridge
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