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Study on the influence of protruding overhead rib beams on
wind load of large span cantilever roof

WANG Hui', LI Jiangjiang' ,TANG Zhiyuan' ,ZHONG Caimin®,SANG Lijuan’

(1. School of Civil Engineering,Hefei University of Technology,230009 Hefei, China;
2. Shanghai Zhongsen Architectural and Engineering Design Consulting Co. ,Ltd. ,200062 Shanghai, China)

Abstract: For a large span cantilever roof with protruding overhead rib beams, the RANS method is used to
simulate the wind pressure distribution. Based on the change of wind direction, the influence characteristics
of protruding rib beams on the roof wind load are explored by defining the wind pressure interference factor
(IF). The results show that the overall roof shows negative pressure,due to the comprehensive effect of
airflow separation and conical vortex ,the wind pressure at the windward eaves of the cantilever roof and its
corners is higher. The wind pressure on the upper surface of the roof varies symmetrically from 0° to 165°

and from 180° to 345°, while the wind pressure at different areas on the lower surface of the roof varies a-
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synchronously with the wind direction. Comparing the cases with and without protruding rib beam, the

difference of wind field structure between the two cases is small in 0° wind angle, but the rib beam can

prevent the formation of vortex value-added area behind it. The interference effect of protruding rib beam is

significant in 270° wind angle,and the difference of wind speed between the two cases above the roof is

obvious. There is vortex back to the roof in the tail flow area,and the wind speed gradient is large and the

vortex distribution is concentrated when there is no rib beam. The rib beams have an overall shielding

effect on the roof wind pressure,and the effect is more obvious on the top area of the roof, with the most

notable reduction effect being in the 270° wind angle. In the wind direction section where the angle be-

tween the rib beam and the incoming flow is small,the IF value of the roof is more sensitive to the change

of wind direction,and its peak value reaches —3. 8 and 3.7, which leads to an increase of local wind pres-

sure and the alternation of positive and negative pressure ,and this effect is more significant in the wind an-

gle of 0°.

Key words:large span roof; protruding rib beam; numerical simulation; wind pressure on roof; interfer-

ence factor
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