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Abstract: In practical engineering, super high—rise buildings with the combination of fillet treatment and arc
convex edge of the building plan are quite commom. A study on the wind load of this kind of structure was conducted.
Based on the wind pressure time history data obtained from the wind tunnel pressure test, the wind pressure
distribution, aerodynamic coefficient, and aerodynamic power spectrum of super high-rise buildings with different
arc edge bulge rates were analyzed. The influence of the convex rate of the section arc edge on the wind load
characteristics of the super high—rise building under different working conditions was obtained. The research shows
that in the range of measured wind direction angle, with the increase of arc edge bulge rate, for the wind pressure
distribution on the building surface, the average wind pressure coefficient of the leeward side CD and the crosswind
side AD is closer to the straight edge model as a whole. The changes of windward surface AB and crosswind surface
BC are more complicated. For the mean, fluctuating, and extreme wind pressures, the straight edge model is smaller
than the arc edge model, and the arc edge leads to the maximum increase of extreme wind suction by 42%. For the
across—wind force coefficient and its power spectrum, the fluctuating lift coefficient and the fluctuating base bending
moment coefficient have an increasing trend as a whole, and the peak value of the power spectrum changes
irregularly. For the downwind force coefficient and its power spectrum, the average drag coefficient and the average
base bending moment coefficient gradually decrease, and the power spectrum has no obvious spectral peak. The
downwind force is mainly affected by the incoming flow. The arc edge treatment of the corner square building section
may lead to excessive local wind pressure, which has an adverse effect on the wind resistance design of the curtain
wall but is beneficial for reducing the downwind wind force of the structure. By analyzing the wind load
characteristics of the building surface, a reference can be provided for the aerodynamic shape selection and wind
resistance design of such buildings.
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Fig. 1 Layout of wind tunnel test model
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Tab.1 The specific parameters of the test model

TR 2 B/mm H/mm R/mm G/mm k1%
R1 100 600 10 0 0
R2 104 600 10 2 2
R3 110 600 10 5 5
R4 122 600 10 11 11
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Fig.2 Model measuring point and wind direction angle setting
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Fig.5 Fluctuating wind speed spectrum at reference height
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Fig.6 Distribution of average wind pressure coefficient at 2/3 height of each model under different wind direction angles
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Fig.8 Distribution of fluctuating wind pressure coefficient at 2/3 height of each model under different wind direction angles
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Fig.11 Fluctuating lift coefficient of each model under different

wind direction angles
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Fig.12  Lift power spectrum of each model under different wind direction angles
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Fig.18 Power spectrum of along—wind base bending moment of each model under different wind direction angles
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