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Numerical Simulation of Aerodynamic Ambient Flow Interference Effect on Dual
Bluff Body Section in Staggered Arrangement

LIU Duo-e LI Yongde XIANG Huo-yue
(Department of Bridge Engineering Southwest Jiaotong University Chengdu Sichuan 610031 China)

Abstract: In order to investigate the aerodynamic interference from existing bridge to nearby doubleine

bridge by selecting typical sections at different beam heights and using EWT numerical simulation

the

influence of the height of main beam section wind attack angle and wind direction on the aerodynamic

performance between sections of dual bluff body in staggered arrangement are compared and the flow field

structure is analysed. The results show that (1) by the influence of nearby existing bridge aerodynamic

coefficients of the main beam deck section of doubledine bridge for windward side and leeward side

are

significantly different to those of the single deck section; (2) for different beam heights when the monitoring

section is located on leeward side the range of negative pressure zone on windward side web increases with

the increase of “shielded area” the torque is more obvious and the direction of lift force changes with beam

depth; (3) for different wind attack angles the drag force on the monitoring section on leeward side is

slightly larger under negative wind attack angle than that under positive wind attack angle and large eddy

between sections breaks down due to increasing of wind attack angle; (4) changes in shape height

“shielded area” and wind attack angle will cause different characteristics of ambient flow in some extent.
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bluff body; aerodynamic coefficient; wind attack angle; wind direction
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Tab.2 Influence of beam height on aerodynamic coefficients (o =0° leeward side)
D, /m B,/m Cy Fp/UP/(Ns*m~2) 1-F, /F, C. F/U*/(N*m~?)  Cy M/U? /(Ns*m™")
a) 12.04 11.16 2.89 21.29 — 0.25 1.68 -0.12 -9.00
b) 7.33 11.16 1.55 6.95 — 0.46 3.16 -0.09 -6.94
c) 6.20 11.16 1.77 6.72 — 0.35 2.36 -0.09 -6.64
a) 12.04 11.16 1.35 9.97 0.53 -0.37 -2.54 -0.17 -12.89
b) 7.33 11.16 0.70 3.16 0.55 -0.02 -0.11 -0.14 -10.76
c) 6.20 11.16 0.89 3.38 0.50 0.10 0.66 -0.16 -11.90
6 ( :Pa a=0°) o
Fig. 6 Contour of mean static pressure (unit: Pa o= -5°)
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