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Experimental study on vortex induced vibration performance of
asymmetric special shaped box girder cable stayed bridge

LI Chunguang,MAO Yu, YAN Hubin, LIANG Aihong, HAN Yan
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: With the continuous development of modern bridge aesthetics, the asymmetric special
shaped section girder is becoming more and more widely used in landscape bridge and pedestrian
bridge. However, the aerodynamic performance is significantly affected by the shape of the section.
Based on the engineering background of a special-shaped box girder cable-stayed bridge, the vortex
vibration performance of the main girder was tested in the wind tunnel. In test, the splitter plate was
added at the railing, the cross section nozzle of main beam was installed, and the shape of railing was
changed. The results show that the obvious vertical vortex vibration is induced within the design wind
speed, and the vibration exceeds the maximum amplitude specified in the code. The vortex-induced
vibration will be restrained by flow suppression plate at the railing, when the blunt face of the main
girder is windward side. However, the negative effect can be caused, when the non-blunt face is
windward side. Furthermore, the similar results are obtained by installing the cross-section nozzle of
the main girder. By changing the shape of the railing and installing the air nozzle, the vortex induced
resonance of the main girder can be successfully suppressed, and the requirement of flutter stability can
be met.
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Fig.2 Standard section of the main girder (unit:cm)
2 R IR

AR R AE R VDT R 2E K T AR 5 KR BT i
FE O B R AR 0 AL T2 X S 56 2 e i B R AT Y
ORI B R ST R 4.0 m X 3.0 m X 21.0 m, KT
A 1.0 ~ 45.0 m/s, A 2= E /N T 0.5%
3= 0 TR B e g % SRS LA A 3 o BURE. h

TR 0] B B A A T R AN AL i | [R5 AT
BT IAT 174 T T RN, E a0 2 A SRR A O AR Y
4 L B8] A, D 26 235 S 8 4 30 L S A R WA IS
o 25675 AT AL AR A J LA RO BT i M XU 4%
PRAF 3R, e 200 2 M 2 2 B RL f  LAnT 46 R
A 1:100 ERBRAERTT AT 1=1.50 m, 332
i B B=0.45 m , AR5 B H=0.15 m. A5 7 4% iz IR
SR )RS R B RE 20 Tk, U A
3 FR. BRI SRR 1,

B3 KRR £ AR

Fig.3 The main girder model used in wind tunnel test
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Table 1 Parameters of the model test

. e o . PR KB B U
TH TR Em  ERGEE/m EREE/m ALK ER/ (kgem™) (ko) USRS/ Hz 5% 5N/ H
g m -m
SCHHE 15.0 4.50 1.50 7717.683 515.125 0.849 1.947
OB 1.5 0.45 0.15 77.176 0.051 2.091 4.621




90 x @ A

5 T 2 % 38 %

FH 8 AR R B [ RSB R R AN E
TE WL AR b 5 BB a1 1P i 114 i B 2 42 R
G5 5 A I T SRR AU 68 % A e 7 o A
o FRIMBOCALRE THIN 1K 3= T2 W w1 A4 9 3 32 78 i
LI FRAR 5, SRAEAA A 500 Hzo FERIAY Y 1M
T AR R e KA, A I I3 SRk I
WG i T SR

3 ERiARIEERMALER

3.1 Rt ERIR IR

FEX 515 HEAT 32 5980 B B iR g, 150
TEICA I A o 07 £3° 0l T A 1 0BT T8 Sy Al % R S
UK TET , PR IR DB T8 4 Sy 0 A T 300 XU = A4S T 54
XU A B0, O o3 R AT otk o RO T &R
TEBEAR T +3° 0/ AL, G KUER T 11.60 m/s B,
T B R IR B, SR R A SR
(18] i L4 IR 18 0.041 3 m, v, 24 X33 3k 5]
17.45 m/s I, SEF IR MBI J7 AR B 2] 1 0.114 0 m,
I FUVFE 176.03%. J5 32 GR I8 11 114 6 4 M e 76 i 1R
T1-3° 0" T A LA S AR Bl AR T 1) Jr A3 A I 1 T 2R 30
KA. 200 & B, b 5 20 W7 1 I I 4 3 g o 30
G HEG AR AR, PR HASORE 18 25 0 R AR Ay Dl A1 1
TR 25 TR G o 1 4 BT 7 Ay S s 1 T T 16 A1 158 25 i)
o7 B JRGER f AR fb it 2. fR 1B 4 T DR R
S8 1Y) 32 2 W 1 20 0 R S A it L K #

AR IR TERE -
0.14 -
3"
0121 e
—a— 0 fH

0.10 - f‘\ - RVRE

g

4% 0.08 |- \

2 )

£ 006 |

=

X 004 f-------------- / ___________________
0.02 | p , .
0.00 lemsade e |

4 6 8 10 12 14 16 18 20 22 24 26 28 30
R/ (m-s™")
(a) GifAT

0.05’7

004 """ TTTTT T T T m e
g -3°Tff
% i —o—+3olﬁfﬁ
= 003 e 0
7 - SR
%\@
=0.021
=
% A

0.01 - /\

0.00 L= —ie 1 1 1 1 1 1 1 1 1

2 4 6 8 10 12 14 16 18 20 22 24 26 28
A/ (mes™)
(b) HEsl A

B4 ST @ R v B 40 A
Fig. 4 The curves of vertical vortex-induced vibration
response of design section with wind speed
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Fig. 6 Curves of vortex vibration response with wind speed

(condition 1)
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