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Fig.3 Overall layout schematic diagram of the spring-

suspended vibration system
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Tab. 1 Case and parameters of sectional model

T @%%’fﬁ Bi%??j/ FEl e .
//Hz (kgem™") m* g%

Al 4.55 3.40 328 0.583 12.01
A2 4.55 3.40 328 0.792 16.32
A3 4.55 3.40 328 1.092 22.50
A4 4.55 3.40 328 1.468 30.25
Bl 3.86 4.62 446 0.537 15.04
B2 3.42 6.00 578 0.526 19.13
B3 3.09 7.33 708 0.555 24.68
B4 2.86 8.67 836 0.594 31.21

2 KRS

2.1 HEBFHRIRSE

T RAMESE B BRSO 25 2Rk HR AT B R
PEAT T HE =00 0 RN A Y B A i
— AR vk 22 BT E A T AT UK Bl T
I 0°~90° T [ A B/ 1 =70 1 R A

Fp

P
BAREG Co o (3)
IR O — (4)
" 0.50U°LB
M
2. Cy=——"— 5
FRSERAC: oo (5)

Kb o NERBE,0=1.225kg/m’; U N ¥ 2] 3
B , U=13 m/s; L MR K, L=1.5 m;
Fo, F M 53 50 R 75 Boe i s K E B 32 3 <3
RH 7 Tt 7 R

=00 1 R B 5 25 AN 4 R W] RLR IR
R BT RZEC, 7R e B &, 78 1070
65° BT HY B T P A fE . B Den Hartog #EN] , 7] 15
BRI REC,

50, 4 - Scruton BOM /N 5 o T 0T A 50 g A7 AR 30 10 % 313
dc

C,=——+Cp<0 (6)
a

20 (6) T 45 20 0 A 6] A T 1 Bl iR 1 &R
BB 5 TR, AT LAAE v o 1.91 /9 H B K i
TR 22 BRI A 3 TRl o8 St 4R ) 3R 8034 O IEAE L (A AE
07, 5" 65" ~75" WK /1 C, 0 Al , R WIAE 1R KA
T B PN FT R & A A IR ) Bt 4R

2.0

15}

1.0F ——C,
C,

0.5F

VA

0.0

0010 20 30 40 50 60 70 80 90
KB Hal ()
B4 AR T 8= J1 REL
Fig.4 Three-component force coefficients under different

wind attack angles
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Fig.6 The dimensionless steady amplitude response under

different wind attack angles (Case A1)
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Tab. 2 Critical wind speed of typical attack angles

e O R
0 70 0 70 0 70
Al 16.75 19.85 5.62 6.54 5.6xX10" 6.5x10'
A2 22.76  26.97 5.62 6.54 5.6xX10" 6.5x10'
A3 31.37 37.18 5.62 6.54 5.6x10" 6.5x10"
A4 42.18 4999 562 6.54 5.6X10* 6.5%X10*
B1 20.97 24.86 5.62 6.54 4.7X10* 5.5%X10*
B2 26.67 31.61 5.62 6.54 4.2X10* 4.9%x10*
B3 34.41 40.79 5.62 6.54 3.8X10" 4.4x10"
B4 43.49 51.54 5.62 6.54 3.5X10" 4.1Xx10'
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wind speed under different attack angles
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Influence of Scruton number on wind-induced vibration of H-section with
a small side ratio under large wind angles of attack

GAO Guang=—zhong', WEI Li-bo', MA Tengfei’, XUE Xiao-feng', LI Jiamwu', YAN Qing-chen'
(1.School of Highway, Chang’an University, Xi’an 710064, China; 2.China Design Group Co.,Ltd., Nanjing 210006, China)

Abstract: Galloping is a kind of transverse aerodynamic instability phenomenon to which slender prismatic structures are prone un-
der wind actions, and the mass damping parameter is a key factor in determining the galloping response. The present study aims to
explore the influence of the mass damping parameter on the galloping of the H-shaped section with a small side ratio (width-to-
depth ratio as B/D=1.91). By taking the H-shaped hanger of the Zengjiayan Jialing River Bridge as the prototype, this study inves-
tigates the galloping response under the typical wind attack angles, based on the wind tunnel segmental model test of an H-shaped
section with a side ratio B/D=1.91. The effect of the change of Scruton number caused by the mass and damping parameters is
then examined on the galloping response under large wind attack angles. Finally, the feasibility of Scruton as a single parameter is
discussed to describe the influence of mass damping parameter. The results demonstrate that the H-shaped section with a side ratio
B/D=1.91 shows unsteady galloping with large amplitude at the attack angles of 0° and 70°, and compared with 0° attack angle,
the change of galloping response at the attack angle of 70° is more sensitive as the Scruton number increases. The onset wind speed
of the galloping is, at the attack angles of 0° and 70°, lower than that calculated by the classical quasi-steady theory, which is high
and dangerous. Compared with 70 attack angle, the wind-induced vibration at O° attack angle is more likely to occur due to its low-
er onset wind speed, and has significant unsteady galloping. The mass ratio and damping ratio have different effects on the gallop-
ing at different wind angles of attack. At the attack angle of 0°, the two can be uniformly represented by the Scruton number, but at
a large attack angle of 70°, they cannot be accurately represented by the Scruton number. At last, some topics deserving further re-

search are highlighted.
Key words: galloping; slender structures; H-shaped section; wind tunnel test; Scruton number; wind attack angle
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