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Study of wind pressure distribution characteristics of
large-span fan-shaped roof under downburst

WANG Hui', TANG Zhiyuan', LI Jiangjiang', ZHONG Caimin®, SANG Lijuan®
(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Shanghai Zhongsen Architectur-
al and Engineering Designing Consultants Co. , Ltd. , Shanghai 200062, China)

Abstract : Downbursts have completely different wind field characteristics compared to normal winds and can be
extremely damaging to large-span roofs. Based on the computational fluid dynamics(CFD) downburst analyti-
cal model, the RNG k- turbulence model is used to simulate the wind pressure on the large-span fan-shaped
roof. The wind pressure distribution characteristics and the effect of wind directions on the wind pressure on
the fan-shaped roof under stationary and moving downbursts are analyzed, and the differences in wind effect
between the downburst wind field and the normal wind field are compared. The results show that the wind
pressure distribution trends of the fan-shaped roof under stationary and moving downbursts are different, and
the wind pressure on the roof increases significantly under moving downburst, with the maximum value being
double that under stationary downburst; unlike moving downburst, the change of airflow on the roof under
stationary downburst will change the direction of pressure in the local area. The wind direction angle has a
significant impact on the wind pressure distribution on the roof, with the most pronounced impact observed
under moving downburst. The trends of wind pressure changes in the roof area under the three types of wind
profiles remain the same, with the entire roof subjected to the greatest suction at a wind direction of 225°, and
under moving downburst, the average wind pressure coefficient in the roof intersection area can reach up to
—3.00. The roof wind pressure is similar under stationary downburst and normal wind. For engineering as-

sessments of large-span roofs under stationary downburst wind loads, the normal wind field scenario can serve
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as a reference. The wind pressure in most areas of the roof increases abruptly under moving downburst,

which needs to be taken into account in wind resistance studies.

Key words: downburst; analytical model; large-span fan-shaped roof; wind pressure coefficient; nu-

merical simulation
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