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Experimental Study on the Flutter Stability Countermeasures of a
Suspension Bridge with a Stiffened Plate-truss Composite Girder

PENG Wei', YANG Xiongwei’
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na; 2. Sichuan Key Lab of Wind Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: In order to study the flutter stability of a suspension bridge with a plate-truss composite stiff-
ened girder, a long-span suspension bridge built in China was taken as the background, and the flutter
mitigation effects of upper and lower central stabilizers and horizontal stabilizer were studied, respec-
tively, through the section model wind tunnel test. Then, the effect of the damping ratio on the flutter
critical wind speed of the main girder was investigated. Finally, the three-component aerostatic force
coefficients of the plate-truss stiffened girder were compared between the original design and the girder
with the upper central stabilizer. The results show that the upper central stabilizer can effectively sup-
press the flutter of the plate-truss stiffened girder, and the growth rate of the critical wind speed varies
nonlinearly with the increase of the height of the stabilizer; the lower central stabilizer installed under

the bridge deck cannot improve the flutter performance of the main girder, but when it installed at the
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lower lateral combination of the girder can increase the flutter critical wind speed to some extent. The

flutter stability of the main girder is deteriorated by the horizontal stabilizer installed at the upper edge

of the deck; the main girder can achieve better flutter performance when the upper and lower central

stabilization plates are used together. Damping ratio has an obvious effect on the flutter of the plate-

truss stiffened girder with the main feature of torsional vibration, and the installation of upper central

stabilizer with the same height as the railings has little effect on the three-component aerostatic force

coefficients of the girder at small angles of attack.

Keywords: bridge engineering; flutter stability; wind tunnel test; stiffened plate-truss composite gird-

er; vibration countermeasure
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Fig.1 General layout of the bridge
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Fig.2 Cross-section of the plate-truss composite girder
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Fig.3 Section model installed in the wind tunnel
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Table 1 Design parameters of section model in flutter tests

WitSH iR vi SCARME B
KB m — 2.095
JIRGIE 34 T m 27.0 0.536
i B m 7.0 0.014

oy =N . —1
s E Yy kgem 22 005 8.662
ARRBE keem 3916792 0.607
g8 5 i R Hz 0.151 2.507
L% R Hz 0.293 5.103
1225 e H % — 0.366

N T

R JE L % — 0.386

K2 HHEERH BRI ST KE
Table 2 Critical flutter wind speed of the main girder in

service state
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Fig. 4 Schematic diagram of the installation of upper central

stabilizer in cases 1~5
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Table 3 Critical flutter wind speed of the main girder af-

ter setting the upper central stabilizer

R h,/m U,/(mes ") B/%
1 1.40 39.6 11.5
2 1.50 40.3 13.5
3 1.65 40.8 14.9
4 1.80 42.0 18.3
5 2.10 50.2 41.4
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Fig.5 Variations in the growth rate of flutter critical wind

speed with the height of the upper central stabilizer

Xif 7 ) 2 SR IR O S XU R 35.5 m/s, 5 UL B IR
AR TE), BRLEAR 0 7 8K 223 1.8 o 19 T p e AR
TE M BE 05 T AT 45 6 I 50 22 B AR AR A

K16 T4 6 i e e Al e 2 s T 8
Fig.6  Schematic diagram of the installation of the lower cen-

tral stabilizer in case 6
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Fig.7 Schematic diagram of the installation of the lower cen-

tral stabilizer in cases 7~11
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Table 4 Critical flutter wind speed of main girder after

setting the lower central stabilizer

TM h,/m U,/(mes ') B/'%
7 1.40 36.2 2.0
8 1.50 37.4 5.4
9 1.65 37.8 6.5
10 1.80 38.1 7.3
11 2.10 38.1 7.3
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Fig.8 Variations in the growth rate of flutter critical wind

speed with the height of the lower central stabilizer
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Fig.9 Schematic diagram of the installation of horizontal

flaps in case 12
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Table 5 Critical flutter wind speed of main girder after

setting the upper and lower central stabilizers in

combination

R h,/m h,/m U,/(mes ") B
7 1.40 1.80 41.2 16.1%
8 1.50 1.80 41.4 16.6%
9 1.65 1.80 42.5 19.7%
10 1.80 1.80 43.7 23.1%
11 2.10 1.80 44.2 24.5%
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Fig.11 Variations in the growth rate of flutter critical wind
speed with the height of the upper central stabilizer in
cases 13~16
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Table 6 Effect of damping ratio on critical flutter wind

speed of the main girder in case 2
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