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Experimental Study on Aerodynamic Characteristics of
Double-Sided Box Girder with Different Width-Height Ratios

Zhang Dewang' ., Wang Xin', Yang Qun', Liu Xiaobing'*

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Innovation Center for Wind Engineering and Wind Energy Technology of Hebei Province,
Shijiazhuang 050043, China)
Abstract : In order to provide a reference for the wind resistance design of the double-sided box gird-
er in practical engineering, the aerodynamic characteristics of the double-sided box girder were studied
with the method of sectional model wind tunnel pressure measurement and force measurement test.

Firstly, the variation law of the three-component force coefficients of the double-sided box girder with
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different width-height ratios at different wind attack angles was compared and analyzed. Then, the
mechanism of the variation of the three-component force coefficients was preliminarily discussed by ana-
lyzing the distribution law of wind pressure. Finally, the vortex shedding characteristics of the double-
sided box girder with different width-height ratios were revealed by comparing and analyzing the Fourier
amplitude spectrum of the lift coefficient. The results show that the influence of the width-height ratio
on the drag coefficient is mainly reflected in the large positive angle of attack, and the influence on the
lift coefficient and torque coefficient is mainly reflected in the large negative angle of attack. The vortex
shedding characteristics are closely related to the double-sided box girder’s width-height ratio and wind
attack angle.

Key words: double-sided box girder; aerodynamic characteristics; width-height ratio; wind tunnel

force measurement test; wind tunnel pressure measurement test
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Numerical Simulation Study on the Wind Protection
Effect of Air Curtain in the Halfpipe Venue

2,3.4
b

Liu Fangyuan', Liu Kan'**, Wang Zeyuan', Cui Huimin Liu Qingkuan'-***

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
3. Innovation Center for Wind Engineering and Wind Energy Technology of Hebei Province, Shijiazhuang 050043, China;
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Abstract: In certain Winter Olympic events, athletes often strive for high jumping heights, perform
frequent aerial movements, and experience prolonged periods of suspension during their maneuvers, all
of which might be significantly influenced by wind speed. In the presence of strong wind speed, ath-
letes” movements are susceptible to deformation, potentially impacting their overall performance and
even leading to athlete injuries. Additionally, the field itself may sustain damage as a result of the pow-
erful winds. This article applied CFD numerical simulation method to study the flow field characteristics
in the halfpipe venue and surrounding areas. The study examined the impact of windbreaks and air cur-
tains on the flow field characteristics behind walls, and investigated the effects of varying wall heights as
well as air curtain jet angles on the flow field characteristics behind the walls. The simulation results
indicate that the combination of windbreaks and air curtains can provide a large low-wind-speed area near
the halfpipe venue. It is also found that when the air curtain jet angle is constant, the higher the wall
height is, the higher the shear layer height above the halfpipe venue, which will lead to a farther shelter
distance behind the wall. Additionally, the air curtain jet angle between 50 ° and 60 ° has the best reduc-
tion effect on wind speed. Herein, the height of the windbreak with an air curtain can be reduced to
about 2 m from 15 m height of a traditional windbreak.

Key words: the halfpipe venue; flow field characteristics; numerical simulation; windbreak; air cur-

tain



