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Practical Flutter Control Method for Long-span
Bridges

YANG Yongwin, ZHOU Rui, GE Yaojun

(State Key Laboratory for Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China)

Abstract: When faced with the threat of flutter instability, a
reasonable and effective passive aerodynamic flutter control
method is the best protection scheme for a long-span bridge
from wind-induced collapse in its service life. The effects of
several passive aerodynamic flutter control methods were
investigated for three widely adopted main girders for long-
span bridges including closed box girder. It can be concluded
that central slotting best suits closed box girder, fairings are
able to improve the flutter performance of more bluff girder
section significantly, and central stabilizer can be applied to
all the three girder sections. In addition, adjusting the
position of inspection rails can also achieve the flutter control

goal, and a rational combination of different methods may
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have extra advantages. It should be noted that the flutter
control effect of a method is largely influenced by its
parameters, so the appropriate setting and optimization of
detailed parameters for different flutter control measures are

also investigated.

Key words: flutter instability; flutter control; central-

slotting; central stabilizer; fairing; inspection rail
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Fig.1 Closed box steel girder
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Fig.2 Central-slotted box girder (unit:m)

HLPEIT T 5 PR S8 I 4 AR B BOA A, T
FSE D BN RBIME % E B B9 20%,40%,
602,80 % 100 V6. 15 B 5 5 FF Al Ay 5 45 T 1] (%) B3
RIS R U A XGRS 3R B I A X 9 58 e
D/B W& R e 3 B,

H 1 3 AT, HE e R X B O 4 22 B B AR 1 1
BCRAT IR LT LS

(D RFERIAT » 5 H BRI 5 X A X
T E 38 i 2R A 1 R B R SO [ 9 LY R B IS
S DX R 9 B 384 I T 484 K 5 I AE B AR A 98 HU R IR
B KA 5 8 T bU 4k S2 38 K, BRUR AR RE TR RB RO T
P

(2) T OFERAE 3 NI T RERRE,
LAl 5 A7 G 6 L A0 A T O A XL 3 K R Al 3
LA T H AT, B TR 55 B 8 I A 9% Lt
TN S B R A RIS R R R R +3°.

(3) HFIRAFI KT T 0554 BRI
WK R SRR IRE 27 %, [H v e 8 ) DA 1 A 2
HA B E IR h AR,

1400 3o
130F —=-0°

=20 T

171

. 110}

< 100§

D90
80+
02 04 06 08 10

DIB

a BRI 5 X3 A o R 55 L 25 A
401 Buax0?) 0.29,36.03) —=-3°
3S5F T H —o—0°
30 _ﬁmax(3") (0.56,2:6.37) >3

° 25 _B-n-qax(—3° (0_4MA\A

& 20 TS ~

< 15-// P .
1wt /s P

b I XU 3+ R R oA BE L A AR Ak
3 HROLFE A O R AV EIHR G XU
Fig.3 Flutter critical speeds of central-slotted

box girder
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Fig.4 Aerodynamic damping comparison at
+3° attack angle
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Tab.1 Flutter critical speeds of closed box girder with central stabilizers
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close box girder with central stabilizers

B =48 = H h RS SR o7 X i B X
B rp R AR A9 P 1 A SR TR <3 BELJE BT AR

TR JRIVEIEAT T 0B, e 7 fiom. B 5 TS,
SR & X A SR a ss = L BT
WA S B ; B Al B shl = R
B R L OB 68 16 3 ) 4 R 7 A A A
SENTHIIHETE A B e s C D9l 3% 32 Bl s & 7
A BB SR RS R A 8 18] Bl ) 3 BB T 7 A2
HRR S BT AR BN BB e s D vz
RS 7= A R T Sl A P R 1 1) 38 8l (1 T
B A iR E B T I RE S BB s E A
ez SRS = A I T WA R B RR B 1 1] 35 3
F B8 B 7 AR IR B s TN R B B

WE 0. 2 R EN X Bkt i)s . hFR
EhTH A, " B2 (EREATIRXUER L T 48 K B i 2
W A TSI IEE R AR TR QAR B T
At M Hy > da e/ D TS 3 1 e i 2 %
(EHAR TSR T 4 XGE BF, D TS 3h 1 FHLJE 9
Y XHEW/ N BEER, % W E AN R4t
SEVEFRIHESE R T A TS 30 1 B W8/ B AR F)
o A NE T AEIIR SRR

HEsE iz 0. 8 fF R R 5 18 0° %H SHIAT
SBIREL A~ X B R B R IR iR . (B
E B hRH e R fE RIS C IS BILE R Hh 21
FHAGHE: S HE AR XE TEMET 0.2 5
ZRe B AR AR T TR BRI S XU B T - 37K
ST T Ay 280 (5 Rl XUER (9739 R BE P DR W 3
fn, 45 A BV BHBEE B4 A K R soi T H A IR 5
BELIE BIAFIRE R, (45 — 3" AT M e B N 0. 8 %R
P X B A AR e AR A A SR B A .

[7] A SR T 4R st 9 0 9 1 A A 5 B IR
KBS ER A HES SEERRE, RER
DASR i BRI XU s S 2, L 5 e 1) A oh E A
P BT R SRR R TR, B, h s Aa e



EH

Wkt 45 KBS EEAT RS R BRI R Oy 1 993

0.02r
0.01f

0
wn=0.01F
-0.021

-0.03r

00495720 30 40 50 60 70 80 90
Ul(m . s-1)
a PIOFE, H3" WA

0.0101
0.0051
0
-0.005F
M—O.OIO‘
-0.015F
-0.020f
-0.025F
-0.030F
0.035() 10 20 30 40 50 60 70 80 90 100
Ul(m - s~1)

b 0.2 fERREBER, +3° B

0.12r
0.10r
0.08F
0.06
0.04r
0.02-
0
-0.021
-0.04r
-0.061
-0.081
-0.10,

b 20 40 60 80
Ul(m . s-1)
c 0. 8fEREMRER, +3 WM

0.0121
0.008f
0.004F
0
up —0.0041
-0.008f
-0.012f
-0.016f

~0.020 620 30 20 50 60 70 80 90
Ul(m - s71)
d 0.8 EREMRER, —3 I M
B7 8 XABREHESZEERE

Fig.7 Aerodynamic damping comparison of box girder

100 120

with central stabilizer type X

BN iR A AR P R N e 1) b RS G AR Y
BUAE 2 o R R AR 7R A T R 1 BT R X
AN SHEM RSN R H, " Hy~
AR B RE MRS 1 B E A LB BHIESE.
1.3 HEHE

4 FEIRE RIS RIRCR A A R E 2R
N FAE ] B ARm, n) L2 R s R 2R A

BREHN. ASSCHR R X PR A SR 0 o e TR
Hh e S R 2 A BRI R RCR . Herh D/B=20%, 1
AR ER A 5 MIER: T B T8I, 18 T
e, A TR, BA 2 MiERH FHWHEE
LA TUATIT A+ . e 4% o 25 92 i 48 o i 4 A
FIAE W AN A 8 BT,

BB TR R R E R SRS I 5 B
DT TR AR Mo S XU B 5 2R LR 2. fh 3R 2 WL
H R TTRERE T AL 2H 545 Fh RS RE AR TS T 24 REE —
AT IR S FIRCR Hop 3 M EAR E R
I 24 B B i B e, T2 S AR E U L EATE K
HOR B4
R2 5 MPRFEMRERNE SR BRI HE
Tab.2 Flutter control effects for central-slotted sections

with five kinds of central stabilizers
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Tab.3 Flutter critical speeds of closed box girder

with different inspection rail locations

Ucr sl
RS/ [(m s )

Vi E RfE
-3 >72.0 79.8
0 91.0 74.9
+3 61.0 67.0

BEXP - AR, ISR R B BLIE (B T- Bt
PEAT Y — B R 1 . A B LT Ao R R



994 Rl ¥ k2 2 WE KRB 2B

LRV

I I > = i w—

i m#

)| C

[+1T 8

Tz

< J|T

TT+TTT%Y

)

8 5 #MirhRIFEFRIRERMAEEHIEE
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Tab.4 Variation of flutter critical speeds due to

location adjustment of inspection rail

™ pewansseE U gk
1 76. 2
2 77.1 1.1
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Tab.5 Variation of flutter critical speeds due to

distance adjustment of inspection rail
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AP

B9 wEEWEPLCEFMEERNEEEE
Fig.9 Vertical distance of the central point at the top

of inspection rail to the inclined web
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Tab.6 Flutter critical speeds of closed box girder
with cantilevered slab
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Tab.7 Flutter control effect of central stabilizer on U,

of closed box girder with cantilevered slab
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Fig.12 Different locations of inspection rails on closed

box girder with cantilevered slab
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Tab.8 Flutter control effect of inspection rails on U, of closed box girder with cantilevered slab
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Tab.9 Flutter critical speeds of separated edge

beam girder
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Tab.10 Flutter control effects on separated edge

beam girder

. Ug/(m+s™ 1)
R = T R P
—3 95,0 87.5
0 72.5 >100, 0 82.5
+3 95.0 >100. 0

3.2 HRBER

FRHETT F1 320 32 527 T (14 ) 3 R A, ZE 09T 1o AP
JEAMEE B AR AR LA T4 3 R 0 eI S R R I 3, 1T
DI B)— 2 i B R4 IR AL T ELX AR IS T
AR SSIRIEA 725 A SOW = A R M. 58 YR e
FIFF A R 15 B BRER S E R E R 3

MR T i

15 RERREEHEMNFOETE
Fig.15 Separated edge beam girder with

central stabilizer
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Tab. 11  Flutter critical speeds of separated I-shaped

edge beam girder with different guide vanes
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