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Influence of Aerodynamic Shape Change on Wind Resistance

Performance of Large Span Truss Bridge

JING Dade'?, SU Yi
(1.Lhasa Municipality Design Group Co., Ltd., Lhasa, Xizang 850000, China; 2.Wind Engineering Key Laboratory of Sichuan
Province, Southwest Jiaotong University, Chengdu, Sichuan 610031, China)

Abstract: The development of the transportation and tourism industry has led to bridges fulfilling additional
roles, such as tourism, alongside their transportation functions, resulting in significant changes in structural
aerodynamic shape and ventilation rate. This paper analyzed a double-tower single-span steel truss suspension
bridge with a main span of 1 088 m, re-evaluated its wind resistance performance through the full-bridge
aeroelastic model wind tunnel test, and evaluated the pedestrian comfort problem while studying the wind-
resistant stability of the structure. The results indicate that the structural dynamic characteristics of the bridge
remain almost unchanged before and after altering the aerodynamic shape of the bridge for its scenic spot
function, with no aerodynamic instabilities like vortex-induced vibration or flutter. After changing the
aerodynamic shape, there is a noticeable increase in both lateral and vertical static-wind displacement
responses, with a certain difference between the two in the torsional direction, whereas no clear pattern
emerges. The change in the aerodynamic shape of the bridge, designed around a scenic spot, results in a
decreased vertical buffeting response, while the lateral and torsional buffeting responses show a significant
increase. After calculation, the structural comfort meets design requirements.

Keywords: bridge structure; wind resistance performance; static wind displacement response; buffeting

response; comfort

0 7 AR K 30— A 9 B R AR SR 25 4 e — 5 A
HAEF 0 Z 2 BT RS, U T MY # A %
RS AR R DU R S AT A T REOT TSRO BN O0, A AR KUAY AR SRR A o X A B 2 4 7= A R

nu\a

5 B #:2022-09-09 (& Mok )
EEWHE :HEARF 2RI (45 :52008357)
YEF B WO, 0+, S TR E-mail : suyi8@my.swjtu.edu.cn



120 ¥ 4k

N~ %

2024 5

AN B W) R T 2 AT SRR B pT R e A, T
TR B = DL KA [R] 45 K I 50R < 3l S 1 45 4
AT TEFE A RS 3 P 25 i) L, SR P A 8 5 12 R A T 45 4
IRCEURE PR B I 50 415 BN W (0 25 1, ELRE & Y A%
15 JEE 0 WIS RS A [ S

B BR i 5 B EE AR X B MR BRI A 1 2
RIS RS N R IR S B RN R . 2,
R 15 JEE A R 1) e DA % i o7 R B 241 25 XU B 50
175 U AL AR XS A SR 25 K ) < 8l e Y 25 (] A 3 21
SEMA B S B Y A JR L R B AR AN
W9 B, AN Bt B R 4 A 7 A 5 T 3 i ) e
4RI B2 T [ IR T A 1 0 98 45 D7 T A% At R R T 2
AE , Un L& o] R ATR I VTR Ui DX 0% B 1D ¥ i KA (5t X
¥ AT 18 5 AT R B i 22 L XU S R AT 46

ARSCLAHE I X AHT R B R B i 5, JF J Ak T 5t
DX 2 149 sl AT i Xof K B JRE AT 2 A7 B B B XU
RE RS 5 o % T Ml A o SRR A 5 X, I Y
S IXIF A A A o PR T e i, 8 i A6 B
T ey 22 K, H5E X A AT A 5E rp B3 T ik i 1l 1

&

N g W

4

1088( i)

BT B (B 5 A R I AR A5 5 L e B
W AR BRI 22 5 0 MRS B2 L A IR BT
B, Xk XA F BB i A St X A i 4 A 1 S
ShHME A 3 WA A IR AR S5 IXOT A BB B
P18 DXL 7 B 3 2l [ 2 ) B 5 S AT T S B2

AR S T A A RO KU B T A X b 2
P AE AT 2 35 By B 5 5 KO & B Be iy Bt RUEE g L 20
W 45 48 3l AMIE K i XA g ke 7 o i XA A% R
BRI K B AR % R A D0 R, LA B A 2
S DT 2 By BER it K St , OF AT ok 4 e 26 B AY
i Ui 45 D RE A B SR A5 4 B BT S ISR IS

1 ITAEEL

TR I AT A TR 2 A0 SR FH U B 5 0 A
W, EEK 1088 m, E45K ¥ Lk 1/10.3, 1 5 28.0
m, (P R A ) ) BE o 10.8 mo ANAHT R EMi .+
BEMTAR AN b RSB, FEHTARHT R 10 mo 5915
TFRHH 25.9 m/s. B 102 B A R K R

1200 4§+5ﬂ_3+ 4x50=11 154
1150 [ 32=132- - 200>

1000 965

e o - ' L
" %ﬁimt(ﬂ

o Y A B 1T ]
iﬁ
i =
= 228 =
Nl L
W 5 we o
Kottt

10

i

i _4x7=28

1 HREGCHEERERIRAEEEERA m)

Figure 1 General layout of the bridge and standard cross-section of the main girder (unit:m)
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Figure 5 Static wind displacement responses of the bridge before and after scenic spot development
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Figure 6 Buffeting responses of the bridge before and after scenic spot development
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Figure 7 Acceleration response in scenic development phase
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