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Abstract

To study the effect of protruding components on the wind load of square high-rise buildings, 11
different forms of protruding components were pasted on smooth surfaces to change the pro-
truding components on the building surface. A square high-rise building model pressure test was
conducted to obtain the wind force coefficients of the lower layer under each working condition,
and then the influence of the wind power spectrum and correlation of the lower layer under the
rectangular grid working condition was analyzed. Research has shown that the arrangement of the
three model surfaces will increase the building’s pulsation resistance coefficient, while the ar-
rangement of rectangular grids and horizontal plates will slightly increase the average resistance
coefficient. The arrangement of vertical plates and rectangular grids will reduce the pulsation lift
coefficient, and the increase will increase with the decrease of the measurement point layer height.
The presence of rectangular grid panels on the surface can reduce the crosswind pulsating wind
load on buildings, but the wider the width, the less significant the reduction effect. Even when the
width increases to a certain extent, it will increase the crosswind pulsating wind load on buildings.
The rectangular grid frame basically does not change the crosswind fluctuation layer wind power
spectrum or the layer wind correlation, only slightly changes when the thickness of the rectangu-
lar grid frame is increased. Overall, the rational arrangement of horizontal and vertical panels, as
well as rectangular grilles on the surface of square buildings, is beneficial for aerodynamic opti-
mization.
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Figure 1. Wind tunnel setup and test model
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Figure 2. Wind tunnel setup and test model
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Figure 3. Part of the model 3D diagram
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Table 1. Parameters of rectangular grating

% 1. JLiTsH

it b by dr h h, a ar
REF / / / / / / /
Al 2 mm 1.7% 1.7% 58 mm 9.6% / /
Al-l 4mm 3.3% 1.7% 58 mm 9.6% / /
Al-ll 4mm 3.3% 3.3% 58 mm 9.6% / /
B1 2mm 1.7% 1.7% / / 13 mm 11%
B1-1 4mm 3.3% 1.7% / / 13 mm 11%
B1-11 4 mm 3.3% 3.3% / / 13 mm 11%
C1 2 mm 1.7% 1.7% 58 mm 9.6% 28 mm 23%
C2 2 mm 1.7% 1.7% 118 mm 20% 13 mm 11%
C3 2 mm 1.7% 1.7% 58 mm 9.6% 13 mm 11%
C3-l 4 mm 3.3% 1.7% 58 mm 9.6% 13 mm 11%
C3-l 4 mm 3.3% 3.3% 58 mm 9.6% 13 mm 11%
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Figure 4. Geometric parameter
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Figure 5. Part of the model 3D diagram
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Figure 6. Wind layer force coefficients
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Figure 7. Wind layer force coefficients
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