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Improvement of Aerodymamic Stability of a Suspension Bridge by Tuned Pendulum Damper
Toru Okadall Dr. Koichi Honke[d Dr. Kenichi Sugiil] Yoshihiro Hamazaki

Aerodynamic stability is one of the most important concepts in the design of super longlspan bridges[This
paper deals with the effect of a tuned pendulum damper (TPD) on bridge deck flutterCand describes analytical
and experimental studies related to TPD effectiveness[Flutter analysis and a wind tunnel test for a twoldi-
mensional bridge deck model was performed[The flutter speed increased by 2000 3000 when a TPD with 5
O mass and with optimal frequency and damping was usedhs compared with a bridge deck without

TPDO
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Fig. 1 Tuned pendulum damperd TPDO

b) Bridge Deck Model with TPD
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Fig. 2 Flutter speed for bridge deck with TPD
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Fig. 5 Schematic of the TPD unit and bridge deck model

Oso0oo0oooooononm,0 20090000 500
gobooooobooooooboogro 30mmOn
gobooooooooobooobooooooooon
gobooooooooobooobooooooooon
goboooooooooboooboooooood
32 0000
cobobobooobooooooooobooooboogno
Oooooooobo0oebOOOOOO0O60 a@bOOO
gobooooooooobooobooooooooon
ooooOooOeObOOODOOOODOOOOODOO 7.2
m/s01.95H0000000000000000000
gobooooooooobooobooooooooon
74m/s0000000O00O0O0O0O0O0OCOOOOO
gobooooooooobooobooooooooon
oboooooooooboooobooooooooon
gooo

o
©

T T

B 3.0

' - n
O Torsional S xe Expen.ment
= 2.5'._._,_.“_‘_._. . E g 06— Analytical ]
> -2 o o
2201 e | S x
g =2 Aoa4 eavi |
Z15 ] g eaving
T 0,Heanving Y £02r AT T o
I 1. E X’—’;_._,.—;'. e 00 W
2 o .
& 0.5 x e Experiment(] 13 Torsional 3

0 2 4 6
Wind Velocityl 00 m/s
a) Natural Frequency
60l 0O0O0OO0ODOODODODO
Fig. 6 Response properties of bridge deck without TPD in wind

©
o

2 4 6 8
Wind Velocityd 0O m/s
b) Damping Ratio

010 oOooooooo Properties of TPD Properties of Flutter Optimal Parameters
Table 1 Result of Flutter Analysis Case g 1 Wind Speed | Increase | Frequency |  frmp I, 4 M.
O m m/s Ratio O Hz Hz m O
No TMD m} 0 65 O 0.115 O O g m}
Al 5 0 83 28 0.094 0.094 28.1 0.13 15
A2 10 0 95 46 0.083 0.087 32.8 0.16 41
B 1 35 84 29 0.098 0.093 28.7 0.12 16
Cc1 5 0 r=200 79 21 0.094 0.096 0 r=200 0.08 Ou ;=80
c2 10 0 r=200 84 29 0.088 0.089 0 r=200 0.10 Dy ;=160
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