O OK BB R W AT E WM E295B1 el 4 197
Annuals, Disas. Prev. Res. Inst, Kyoto Univ., No. 29 B-1, 1986

BRAERETROER 7 7 » 2 Fifk

HAE A -fBA B-a+ @8
WmE R - HRM &

ON COUPLED FLUTTER PROPERTIES OF
LONG-SPANNED BRIDGE DECK SECTION
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Synopsis

In this study the aerodynamic improvement for the coupled flutter oscillation of the bridge
road deck box section of super long-spanned suspension bridge was experimentally investigated.
The mitigation of the aerodynamic instability by installing “air gap” on the deck was target-
ed here, besides the effects of the geometry shape of the edge fairing of the box girder were
bliefly discussed. The unsteady pressure distribution on the box girder in a state of coupled
flutter oscillation was measured, then it was clarified the pressure difference between upper
and lower flange near the leading edge was significantly mitigated by the installment of “air
gap”, consequently this could sufficiently and aerodynamically stabilize the box girder.
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Fig. 1 Instantaneous pressure distribution of 1:20 rectangular prism in state
of coupled flutter oscillation (f,/ f,=1.23, U=5.26 m/s).
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Fig. 2 Instantaneous pressure distribution of airfoil (NACA0012) in state of
coupled flutter oscillation (f,/ f,=1.25, U=6. 2m/s).
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Table 1
. M T \ /AR
P« f*’/f”f jl ! Nf” (kg s¥/m?], [kgfsz]”‘ Oy | % 1[m/’s] ][m/s] JVf/V"
1 \

; 1.29 i 1.4337 | 1.7998 | 0.6082 4.506 | 0. 02984‘ 0.03500 3.65 | 3.79 ; 1.04
0°] 1.61 '1.4363 | 2.3077  0.5991 4.619 | 0.00959 0.02530( 6.09 | 6.00 | 0.99
1.96 i 1.4354 | 2.7465 | 0.5995 5.240 | 0.01989 0.02947| 8.15 | 9.00 | 1.10
‘ 1.25 5 1.4499 | 1.8137 | 0.6037 : 4.610 | 0. 01980: 0. 04624" 3.68 | 4.00 | 1.09
F 1 +7°| 1.59 | 1.4464 | 2.3156 | 0.6317 ] 4.735 | 0. 01789. 0.04642! 6.21 | 6.69 | 1.08
1.90 | 1. 4450 I 2.7500 | 0.5158 i 4.733 | 0.01069 0.04318 7.64 | 7.51 | 0.96
) 1.30 | 1. 4363 i 1.7940 | 0.5884 4.124 | 0.02456| 0.03371} 3.51 | 6.00 | 1. 71
" —7°| 1.61 | 1.4321 , 2.2970 | 0.5622 4.797 | 0.02039; 0. 02726‘ 6.0117.62|1.27
i 1.91 | 1.4355 ‘ 2.7451 | 0.6048 ‘ 4. 890 | 0.01342| 0. 05167‘ 8.02|9.64 | 1.20
‘ 1.25 | 1. 4464 ‘ 1.8094 | 0. 6542’ [ 4.304 | 0.01818] 0. 03184‘ 3.68 | 5.27 | 1.43
0° ‘ 1.57 | 1.4403 | 2.2612 | 0.6251 : 4.241 | 0.01461| 0. 03610‘ 5.81|8.031.38
| 1.92 | 1.4464 | 2.7752 | 0.6179 ‘ 5.219 1 0. 00705/ 0.04880( 8.29 ilO. 01| L21
1.22 | 1.4691 | 1.7911 | 0.6483 ’ 3.290 | 0.01763| 0.05475| 3.21 | 2.01 | 0.63
B | +7°] 1.58 | 1.4626 | 2.3110 | 0.6244 4,833 | 0.01995| 0.04106| 6.16 | 2.03 | 0.33
1.89 | 1,.4627 | 2.7614 | 0.6521 5.136 i 0.01094; 0.03365| 8.28  2.01 | 0.24
1.22 ' 1.4306 | 1.7511 | 0.6160 4. 307 | 0.01899| 0.03736| 3.37 3.75 1 1.11
~7°| 1.58 | 1.4254 | 2.2451  0.6304 4.325 | 0.01819 0.02351; 5.82 ; 5.02 | 0.86
1.93 | 1.4267 | 2.7591 | 0.6151 4.830 | 0.01536 0.02806] 8.10 | 6.03 | 0.74
1.29 | 1.4493 1.8750 | 0.6256 4.080 | 0. 01589] 0.03598| 3.93 | 5.03 ‘ 1.28
0°) 1.61 | 1.4433 | 2.3214 | 0.6434 4.700 | 0.01584, 0.05732 6.26 | 7.25 | 1.16
1.97 | 1.4423 ' 2. 8431 | 0.6317 ‘ 4.900 | 0. 01726‘ 0.03456! 8.49 | 9.71 | 1. 14
1.28 { 1.4695 | 1.8849 | 0.6987 3.920 | 0. 02208‘1 0.03439) 3.96 | 4.28 | 1.08
L | +7° 1.57 | 1.4706 | 2.3095 | 0.6951 4,250 | 0.01599: 0.05342| 6.16 | 6.40 | 1.04
1.93 | 1.4634 | 2.8287 | 0.6554 4.620 | 0. 02284[ 0.04789 8.34 | 8.77 | 1.05
‘ 1.30 | 1. 4286 [ 1.8640 | 0.6224 i 4.110 | 0. 01695/ 0.05255 3.96 | 4.83 | 1.22
—7°| 1.63 | 1.4222 | 2,3125 | 0.6039 4.540 | 0. 01436§ 0.03684, 6.13 | 6.80 | 1. 11
1.96 | 1.4218 , 2.7915 | 0.6146 4,860 | 0. 01577‘ 0.04568 8.25 | 9.56 | 1.15
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EBEHI LOm, 80.7m, BX 5m THY, BEHEIR 0~20 (m/s) OHELHEHENITEBILIR L EMNT
&%, 3L CORRIIREF7 — &, BEERBILLIKAOENERT 570H, WEH»DS 3.5em D
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Fig. 3 Variation of edge shape of section L.
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Fig. 6 Section L (Lantau bridge section).
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4.1 BERESEHE
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NAEATH B 3 DOWIEAHET 5 EMAEDD 1 EONEBOMBARENRE (£, a=+7°T
WEBICE L7 7 v & RBBT 3 &5 IKHNAESIRBE XU 7 7 v 2 REGOREEE £, f, DRDHE
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Fig. 10 Lift coefficients of aerostatical forces. Fig. 11 Moment coefficients of

aerostatical forces.
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bat 2P~8 [HET dCy/da<0 £33, dCy/da<0iZHNT T v 2 DEL BMIEIC LS ASNBLET
B0, BEBIiCa=—7, (° TRHERT T v #02 L Ta=7 THENLT T » EMFEE LI & &KL IS
LTh%. CpDfiid adt 2~ XOKRE ISBLWEBIZ F, L SIEANEN S, Wil B A a=20~a L]
LCHI F, L SRS IR C &I2, edge SEHIBOMAE, BICEAID 40.7° 2105 Ehik s 1>
%, IEOIAHAES DOV LPTHOC LIGERT 3 D EEbh 5 (Fig. 4 £8),
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RICBDONS o MM OIEEREN 55 & ar, 7 DSEICHTE L EBICE TR b B E &
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4.4 Air-Gap OFLIC K B EEBEOTIL
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B - A - At - s - BRA  BERBREETRO®ER T 7 v Chr1:2
Table 2
- I 7 i T A
Section | ol (H A | g | e | e
G1 1 2.23 1. 4793 3. 0347 ! 0. 5987 0. 0046 8.90
G2 1.43 1. 0611 1.5150 | 1.0122 0. 0342 8.38
G3 2.00 1.5217 3. 0435 l 0. 5919 0. 0042 8.67
G4 2.14 1. 5435 3.1091 0. 5657 0. 0046 8.97
G5 2.02 1.5222 3.1042 0. 5536 0. 0044 8.83
L 2.20 1.5163 3.0614 f 0.5768 0. 0046 8.86
L. 510 |
I 1
"
[€
8L
G2
G3
U o) S
< > Fig. 15 Variation of gap configu-
JR— ration of section L.
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Fig. 16 Difference of onset velocity and vortex induced oscillation due to the
variation of gap configuration.
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YUk, air-gap XD REAAEHEOMELSESASZSEZ /oD THD, 5%b air-gap ZFIA L
- RIFEMEOBERNEEINS, 1277 edge, air-gap IEEWC L BENEHEDA TR, BiFE S ORI
OREFABRNTIIIES B, ERLAKHES ORIMERET 2RICHBEOREVLEIEICT 5 E—RICENN
WRRERIIZD DDH 5o BiHHE ORI ZIMBRECERL 345 C SOMERRICEOTEERER
B4V ITHY, SROFELE LS.

. &t T v

R TRAREAAEREDOER T 7 v % ORERM E = 05, B LT MEICRIT7C air-gap, edge D
FRDWIEDBR T T » & FEICEZ BHBLOVTER U TR, £OMESRS NIMRmELTICHZE
R

O REAHIEEEICEO TR edge HORROMY 13 BLIIREISERY: (Vp) TR S IIHEERIT
Fo

@ REAAEMECEOLTRESREEE (f/f) OEOEMICONT Vi/Vs OEIEDS LTOLHE
[yt Y (Y

(3 REAEEMEOER Y 5 » 4 ORERMI, B, BXC1: 20 EEHEOTH EAENICHLSD
THY, MGHEOEEFRDOFEE (1, @ OEHE S EFHIMI LiEH, DHTAOEBHORHITEI) 0
RHTH 5o

@) REAAEBEONERY 7 v & EOR LICE, WEpi#gHAE O air-gap 21 ZONE TOAE D
RBEBNT 5 C LXK > TRELHRETES 2,

BRICATIRARTT 3 1CH D BAEER, 74 BESCSKREHAZOIEOIRTER, ATH
BEEER U ETEREBRYE TR RERTEHERE O/ M I O BHOBERLE T,

g ¥ X #®
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