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Tab.1 The first 10 modes of thin airfoil
No. Freq/Hz Mode shape || No. Freq/Hz Mode shape
1 0.17884 SV1 6 1.50303 ST2
2 0.50285 ST1 7 1. 60958 SV2
3 0. 52360 SL1 8 1.99763 AT2
4 0.71537 AV1 9 2.09439 ALl
5 1.00432 ATI1 10 2.48675 ST3

7 :S A symmetric, A & asymmetric, V 4 vertical, T 4 torsional,
L # lateral,

k2 ZHEFEMZEMHERESH

Tab. 2 Section parameters of suspension bridge

E/MPa v A/m? I,/m' L./m'" M/kgem I/kgm®+m
Girder 2.1X10° 0.3 1.62 207.04 3.22 2.14 X 10" 2.59 X 10°
Cable 2.0 10° 0. 297 2.72 X103
Truss 2.0 X 10° 0. 004 49.92
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AR AR IT A B B 2 % 1080 m — 1% Tab.3 Main mode shapes of suspention bridge
. . . No. Freq/Hz Mode shape || No.  Freq/Hz Mode shape
BRI A PR B R A E N 360 m+1080 m+ T 0.08623 AV1 10 0.24146 AVA
< D 2 0.09745 ALl 11 0.24171 SV4
1080 m+-360 m = 2880 m, &N H%2R F FA 11 i °F-#K 3 0.09961 SL1 12 0.26841 CAL2
/\‘/‘\‘ Ik == 2Zh vk 4 0.11945 SV2 13 0.26915 CSL.2
PN 3.5 mL N 38,5 mL NN B BT RHIE 5 0.12017 AV?2 14 0.27831 ST1
q ‘ It R II‘_ll\ , S 6 0. 15583 — 24 0.32217 AT2
MM TR A SR B 0 1783 m, P AR 7 0.17425 AV3 25 0.32218 ST2
M FE Y 35. 8 m, HFHS FRIR B - 0s ks, il H 20, h 8 0.22391 sv3 13 0.48451 AT3
9 0.22761 ATI1 44 0. 48838 ST3
fé%ﬁ??ﬁj{iﬁ BIZ#A% o jtﬂ%k ﬁq;%%ﬁ% *H er‘ﬂ:% 7 :S 4 symmetric, A & asymmetric, V 24 vertical, T 4 torsional,
i§$%%%fﬁ%lﬁ%*@%ﬁﬁ% H qji,) fg()}éd: L 4 lateral,C 4 cable,
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— P 2 L AR O 3% S R R LR R A Tab.4 Results of automatic analysis for
Eﬁﬁlirﬂ 76 38 B B 007 24> K B 22 R vk multimode-coupled flutter
Fﬁiﬁfﬁﬂfﬁ%ﬁ% CHE ﬁ% Hmﬁ”r’ﬂ m&*}}:%ﬂ , Flutter Flutter v Flutter Freq. Flutter wind speed
= -3 No. mode (U/fB) (Hz) (m/s)

Z il 1 14 7.9096 0. 2646 80. 5834
AR ZAFAT T S i FLx R 15 [R] S A A ) e BER
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Fig. 4 Suspension bridge crossing the Yangtze River (unit:m)
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Multi-mode coupled flutter numerical simulation

for TMD control of long-span bridges

ZHANG Ming-xiang, WANG Jian-guo”, WANG Quan
(School of Civil and Hydraulic Engineering, Hefei University of Technology,Hefei 230009, China)

Abstract: This study addresses the methodology and parameter study of TMD control for long-span
bridges. The differential equations governing the motion of the structure with TMDs are established in
the mode space,in which the effects of aerodynamic self-excited force are taken into account. The revised
automatic analysis for multimode-coupled flutter, which is the single parameter searching method with-
out iterations,is adapted for the flutter control analysis of structure-TMDs system based on the complex
modal theory. Taking a three-tower suspension bridge being built crossing the Yangtze River for a nu-
merical example,the flutter analysis of the original bridge and flutter control analysis of bridge-TMDs

system are performed. The TMD parameters are discussed for influence of critical wind speed.

Key words: TMD; passive control;flutter;critical wind speed;suspension bridge



