. $32% 4 2011 4E4 A
LA M Journal of Building Structures Vol.32  No.4  Apr. 2011

XE4H S :1000-6869 (2011 )04-0009-08

I/

EMIUR & P52 = T XUTer B0 1 N SUBh i XU e A 33

At e, A EE
(1LAEFEIRY TREFEAFFERELLRE, )" K) M 510641 ;
2. KB AR, JTARAZE 523009; 3.k kFE ERIRA, )T KUk 515063)

SR AR R IR PR AR A 9T T R0 R0 (5 B2 1 235 4 %)~ 247 XU AR (XU - A R AE 434 1 2 i USSR SR 1)
TN PRI LAl E S T 7 AORIEAY R R s ks 28 Bt H IR, M 0 0 AT A A ek = i RUTRT 2 T KU
it o AR TR TR 0[5 2 B0 2 1 5 A 340 LA A7 o = S 5 4 25 2 1 7 B e P-4 T R 43 o — 1,83 i - 0. 97,
AHR R A T R RBCH —5.41 A1 =3, 11, Z5 R 5 T GB 50009—2001 ¢ BES T H030 ) #7571 S 349 JXUE 3¢ LA R XL 2 B0
Fik X R FE AR RO I AR A T LR 10 S50 A RS . RS - 45 45 10 T SF- IOV 7 A R R B
J22 T8 P XU AR 70 2R B3O A WU, R PRI A T 1 J2 5 b o S22 T A RO T T AR 38 Ak I 573 a8 UK =T LA =
T AUBBURE DX 3R R A AL TR I8 25% ~35%

KEIREMNR T KArgk; KRR SFBIRUE; H(ERUE

HESYES.TU393.3 TU312.1 TU317.1 XEAARERD: A

Study on wind loads on flat roof of canopied low-rise building and
aerodynamic strategy for wind load reduction
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(1. State Key Laboratory of Subtropical Building Science, South China University of Technology, Guangzhou 510641, China;
2. Dongguan Electric Power Design Institute, Dongguan 523009, China;
3. Department of Civil Engineering, Shantou University, Shantou 515063, China)

Abstract; The distributions of mean wind pressure and extreme wind pressure on flat roof of rectangular and circular
canopy structure models were investigated in a boundary layer wind tunnel. The mechanism of wind-induced damages
of the canopy roof was analyzed. Generally, the cladding design of those canopy structures is dominated by suction
wind pressures. The results show that the maximum mean negative pressure coefficients on the rectangular and circular
canopy reach —1.83 and —0.97, respectively, and the maximum peak negative pressure coefficients are found to be
—-5.41and -3.11 which are much more than the values proposed by the gust factor approach of GB 50009. This
indicates that the gust factor approach is not suitable for the calculation of roof pressure on the envelope structures.
According to the characteristics of wind loads on the canopy, several aerodynamic strategies to reduce the maximum
suction wind pressure at wind sensitive locations on the canopy by venting the leading edges and chamfering the roof
edge were recommended. The experimental results show that the suggested strategies can make a reduction of 25% ~
35% wind load on the roof’ s sensitive locations. Based on the analysis results, the local shape factors for the
rectangular and circular canopy structures were recommended.
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Fig.1 Damage of envelope structure on circular

canopy roof building
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Fig.2 Rectangular canopy structure model in wind tunnel
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Fig.4  Circular canopy structure model in wind tunnel
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Fig.7 Mean velocity and turbulence intensity profiles
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pressure coefficients on circular canopy model
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