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Research on Wind-induced Interference Effects of Surrounding Buildings
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Abstract: The wind loads of long-span dome roofs in cities can be affected by surrounding buildings,
which are not considered in the current codes. In this paper, the wind-induced interference effects of
the building layout and building area density on the long-span dome-roof are studied. Reynolds Aver-
age Navier-Stokes method for computational fluid dynamics (CFD) is used to simulate the mean wind
pressure on the dome-roof. The exponential wind speed profile and RNG k-e turbulence model are
used to simulate the mean wind speed and turbulence characteristics, respectively. The accuracy of the
numerical results is verified through a wind tunnel test. By establishing combined models of the long-
span dome structure and interference buildings in the numerical wind tunnel, considering five building
layout forms, four types of building area density and 0~360° wind directions, the pressure coefficients

and interference factors of each area on the dome-roof under typical wind directions and the most unfa-
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vorable wind direction are analyzed, and the interference effects caused by different building layout
forms and building area densities are studied. The results demonstrate that the upstream and down-
stream buildings decrease the wind pressure, while the buildings on both sides of the inflow amplify
the wind pressure. Considering the building layout, the most unfavorable building layout is that there
are interference buildings on the opposite sides of the dome structure. The interference effect is the
most severe in the central area of the roof and the area adjacent to the interference buildings, to which
attention needs to be paid in the structural design. The interference effect is directly proportional to the
building area density, and the "amplification effect" and "reduction effect" of wind pressure are strength-
ened with the increase of building area density. The results of this paper can provide a reference for
wind-resistant design of long-span dome structures.

Keywords: long-span dome-roof; wind-induced interference; computational fluid dynamics; building

layout; building area density
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Fig.15 The worst pressure coefficients and interference fac-
tors under different building area densities in sur-

rounding form 2
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Fig.16 The worst pressure coefficients and interference fac-
tors under different building area densities in sur-

rounding form 5
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