Vol.48 No.5
Oct. 2016

BARE S
2016 4 10 A

DOI: 10.15986/j.1006-7930.2016.05.009

o A M K B B SR S5 U 3 1 B9 XURNA3E S HUE R
A4, HEE, L %, B

(RERFHFA TR, B P& 710061)

HREE : RFITE A MR 6 2 S s R 5 A ) XA A MR T T MRS F 5, 1520 [ i PR IR E KUE R B, S5 XAk AL
FH B MR AZE T Reynolds I 4 BIRNG k-efidfiti R, i3 FLUENTHPR A S5 RILE AR 73 XUR) £ T B = 4158 B Rzt T
THAEREI, A HMRE R B 43 DX R R BB A G % B2 P8 4507 T HEAT VRIS , JF 5 XU B 45 SR X L4 A . 45
R KRR BRI A RAF, Wi rIAH BIE . R s G5 R S MR ) VE A, AR X X 38003 B T T 1
A PR R 7 AR R X . R EHRAEEAT T IRARBE, DURAESRME T IR E FHAR, 7T A R8N L3752 XU
fEH.

KA JUBA MK RS KKK NERSG KERY; ERM

FESES: TU391; TU392.5 ICEAFRERS: A XEHS: 1006-7930(2016)05-0669-07

PIZHEFRHOR R (HARAR)
J. Xi'an Univ. of Arch. & Tech. (Natural Science Edition)

5

Wind tunnel test and numerical simulation on wind load characteristics of
large-span roof with concave surface

NIE Shaofeng, SUN Yujin, MAO Lu, TAO Ying
(School of Architecture and Civil Engineering, Chang'an University, Xi'an 710061,China)

Abstract: Wind tunnel test study on wind load characteristics of inner concave circular-arc large-span steel roof of an airport termi-
nal structure was carried out, and the mean wind pressure coefficient, fluctuating wind pressure coefficient and structure partition
shape coefficient of the roof were obtained. The RNG «x-¢ model based on Reynolds equation was used for theoretical analysis, and
computational fluid dynamics software Fluent was used to simulate the 3D wind field under different wind directions. Then, the dis-
tribution of wind pressure coefficients, changes of partition shape coefficients and wind velocity vector diagram were compared and
analyzed with wind tunnel test in detail. The results show that the numerical simulation agrees well with the wind tunnel test. The
roofs all suffer wind suction, and the vortex effect caused by separation of airflow in the windward area will lead to part large nega-
tive pressure zone. The wind loads can be reduced effectively by opening holes in the front eaves and setting guide plates in the bot-
tom eaves in the meantime.
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Fig.1 Architectural rendering of airport terminal
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Fig.2 Three-dimensional model of the airport terminal
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Fig.3 Arrangement of partition testing points of model
and wind direction
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Fig.5 Isolines of mean pressure coefficient of roof
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Fig.6 Isolines of fluctuating pressure coefficient of roof
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Fig.7 Variation curves of roof partition shape coefficients
with different wind directions
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Fig.8 Contrastive analysis of shape coefficients
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Fig.10 Isolines of mean pressure coefficient under computational wind simulation
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Fig.11 Velocity vector distribution of vertical section and cross section under different wind directions
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