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Study on the effect of facade openings on wind pressure
for low-rise irregular buildings under downburst

WANG Hui'"?, WU Yaxiong', WU Xuejian', WU Anchao'
(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. State Key Laboratory of Sub-
tropical Building Science, South China University of Technology, Guangzhou 510640, China)

Abstract: In order to study the wind field characteristics of downburst and its effect on buildings,
Reynolds-averaged Navier-Stokes equations(RANS) method, which solved N-S equation with renor-
malization group(RNG) k¢ turbulence model, was used to simulate the wind field of downburst. Con-
sidering the maximum wind speed position and the incoming wind vertical to the building facade, the
distribution characteristics of wind pressure on the internal and external surfaces of concave, T-shaped
and L-shaped low-rise buildings were studied and compared with those of cubical buildings, focusing
on the influence of the setting mode of facade openings on the wind pressure distribution. The results
show that for the three types of irregular buildings, the change of opening position has little impact on
the wind pressure coefficient on external surface, but it has a great impact on the wind pressure coeffi-
cient on internal surface. Among them, the opening on the windward side has the most significant im-
pact on the internal surface pressure coefficient distribution, and the ventilation is the main reason for
the reduction of internal surface pressure coefficient. When opening on both front and rear sides, the
wind pressure coefficient in the center of the windward side near the upper and lower edges of the o-
pening increases and decreases sharply. The wind pressure coefficient difference of the upper and low-
er edges of the concave building opening is the largest, which is 0. 288, and the wind pressure coeffi-

cient difference of the upper and lower edges of the T-shaped building opening is the smallest, which
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is 0. 137. There is a small difference in wind pressure coefficients on the transverse midline of the

windward side among the five opening modes of the concave and I.-type buildings, but there is a great

difference among the five opening modes of the T-type buildings. Compared with closed buildings,

when opening on one side, the combined wind pressure coefficients of the concave, T-type and L-type

building roofs under internal and external wind pressure increase the most, which are 348. 6%,

493. 6% and 250. 7%, respectively.

Key words: downburst; irregular building; opening position; wind pressure on internal and external

surfaces; numerical simulation
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