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Tab. 3 Three-component aerodynamic coefficients of

vehicle-bridge system in windward of lower-level

railway
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Tab. 4 Three-component aerodynamic coefficients of
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Tab. 5 Three-component aerodynamic coefficients of

highway vehicle-bridge system with coexisted automobiles
ol WRESHRE ERES RN and trains
R ) Cuw Cun Cin Cyp Cyo  Cu H-H W GE =43 1 AL ERIE I Y ¢
Pi4e 3 0.827 0.040 —0.149 0.512 0.470 —0.001 RS Cow Cuw  Cu  Cu  Cyp  Cy
TH 4 0.8120.021 —0.146 0.599 0.523 —0.031 B 0.812 0.021 —0.146 0.599 0.523 —0.031
WHERE T 0.309 0.634 —0.032 PR ZE 0.828 0.072 —0.154 0.610 0.543 —0.040
" 0.793 0.012 —0.163 o
23} 8 0.382 0.140 —0.022 PUHEA 4 0.839 0.079 —0.149 0.610 0.438 —0.039
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The effect of asymmetric layout of railway lines on the aerodynamic
characteristics of vehicle-bridge system by wind tunnel tests

HAN Xu', XIANG Huo-yue'?, LI Zhen’, YUAN Ren-an*, LI Yong-le"*
(1.Department of Bridge Engineering, Southwest Jiaotong University, Chengdu 610031, China; 2.Wind Engineering Key
Laboratory of Sichuan Province, Chengdu 610031, China; 3.Jiangsu Provincial Transportation Engineering Construction Bureau,
Nanjing 210004, China; 4.China Railway Major Bridge Reconnaissance & Design Institute Co. Ltd., Wuhan 430050, China)

Abstract: In order to investigate the aerodynamic characteristics of vehicle-bridge system with asymmetric layout of railway lines,
a device for measuring aerodynamic force of vehicle-bridge synchronously is introduced. A section model wind tunnel test of a long-
span cable-stayed bridge with asymmetric layout of railway lines is carried out by the device introduced. The lower-level railway
and the lower-level highway are considered as windward side respectively, and the aerodynamic forces on vehicle and bridge under
various coupled combinations are measured. The effects of different factors, including asymmetric layout of railway lines, wind at-
tack angle, two trains passing each other and automobile, on the aerodynamic characteristics of the vehicle-bridge system are dis-
cussed. The results show that compared with the condition of windward side of the lower railway, the lift coefficient and torque co-
efficient of the bridge on the windward side of the lower highway are quite different, and the lift coefficient of the vehicle also chang-
es greatly. The drag coefficient of bridge and vehicle decreases with the increase of wind attack angle. When the two trains pass
each other, the drag coefficient of the leeward side vehicle changes suddenly. Due to the effect of anti-glare net between rail and

road in the same floor, the influence of the automobile on the aerodynamic characteristics of the train is relatively small.

Key words: vehicle-bridge system; aerodynamic characteristics; wind tunnel test; asymmetric layout of railway lines; synchronous

test device
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