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Wind Load Research and Wind-resistant Design of High-rise
Buildings Based on Wind Tunnel Test

TANG Hua, WANG Song-fan
(Guangzhou Design Institute, Guangzhou 510620, Guangdong. China)

Abstract: Based on the results of synchronous dynamic pressure wind tunnel test of rigid model,
the wind load of Guangzhou Songri Headquarters Building was researched in frequency domain by
the way of facade wind pressure integration. The results show that cross wind vibration of floors
keeps more consistently than that of downwind direction; proportions of downwind and cross
wind base moment components vary with different wind direction angles and the form of a
building facade; the peak accelerations of top floor in this building can meet the comfort
requirements in the code. The sensitivity analysis of equivalent static wind load and peak
acceleration provide guidance for the structural optimization design.
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Typical Story (Unit:m)

DR 7 ) AR A 2 A2 ST Be CGB-1 K
AL TR IR AT 2R A R Y 22 TR AR I
TR A XA 2. AT B LA 4 ROEL B 1
300, X IR AU B SRR 3 3 . et 3004 R DL
2,

TE RS B o AT E 12 S0 52 XU £ ]
BRI 107, 3845 36 A XU B8 20« [ 3y KU
R
1.2 BERSUHEFE

AR 338 o % M0 s XU 2R B T 3D vk e E I
2 B R TR U5 3% B F 2015

_P,—P.
TP, —P.

Cyr (D

B2 KiEi &R
Fig.2 Model of Wind Tunnel Test
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Fig.3 Schematic of Wind Direction Angles
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Tab. 1 Distributions of the First Twenty-order

Natural Frequencies of Structures
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Fig. 4 Power Spectral Densities of Wind Load Time
History at 2H/3 Height Under 0° Wind Direction Angle
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Fig.5 Power Spectral Densities of Base Overturning
Moment Time History Under 0° Wind Direction Angle
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Fig. 6 Variations of Base Overturning Moment

Components with Wind Direction Angles
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Fig.7 Variations of Equivalent Base Overturning
Moments with Wind Direction Angles
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Fig.8 Variations of Peak Accelerations of Top

Floors with Wind Direction Angles
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