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CFD-Based Analysis of Safety Hazards of Residential Entry Doors Under Typhoons
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Abstract: In view of a clarification of the mechanism of safety accidents brought about by typhoons on residential
entrance doors, a CFD numerical simulation method has been adopted with typhoon wind direction and entrance door
opening angle as independent variables to build a typhoon flow model for a certain residential building, thus obtaining
the pressure field of typhoon flow based on virtual experiments, followed by a comparison and analysis of the wind
pressure distribution and load size on the entrance door surface under different working conditions so as to determine
the main factors causing entrance door safety accidents. The results indicate that the wind load on the entrance door
under typhoons is closely related to the wind direction, but not much related to the door opening angle; with a 20° wind
direction of a typhoon, the maximum wind load thus obtained on the entrance door is likely to cause safety accidents.
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Fig. 1 A safety accident occurrance at a residential entrance door
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Fig. 2 Geometric and grid model of residential buildings
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Table 1 Experimental scheme for wind pressure characteristics

B R a/°) TV 60 || FS KU a/(°) TTIF 0/(°)
1 0 0 9 45 0
2 0 15 10 45 15
3 0 45 11 45 45
4 0 90 12 45 90
5 15 0 13 90 0
6 15 15 14 90 15
7 15 45 15 90 45
8 15 90 16 90 90
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Dy R AR L (X)), #hFE T IR 2
7R 12 TS5
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Table 2 Experimental scheme for ultimate wind load

FS W a/°) TIIFM o) || FS Kl a/(°) T1IFM 0/(°)
1 0 15 7 24 15
2 10 15 8 30 15
3 15 15 9 45 15
4 18 15 10 60 15
5 20 15 11 75 15
6 22 15 12 90 15
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Fig. 4 Wind pressure on the entrance door of experiment 15
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Fig. 5 Wind pressure on entrance door at different

wind directions
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Fig. 6 Wind pressure on entrance door at different

opening angles
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