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Figure 1 Geometric model of the long span hollow grid roof
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Figure 2 Sketches of the mesh and definition of wind angle of attack
1
Table 1 Case details and mesh parameters
/m
1 CFD1C1 666 0.5 1. 11x10’
2 CFD2-C1 666 2.0 3.73x10°
3 CFD2-C2 534 2.0 3.82x10°
4 CFD2-C3 2.0 4.08x10°
5 CFD2-C1-no 666 2.0 4.37x10°
6 CFD2-C1-¥ull 2.0 1.80x10’




-1.0

ot sl sl
0 45 90 135180 225270 315 360 0 45 90 135180 225270 315 360 0 45 90 135 180 225270 315 360
B £ /) A8 /() B F8 /()

(a) RPHEERL, (b) AKFAF R (o) BFIFFERL,

4

Figure 4 Comparisons of wind load on the section model with different arrangement of PV panels
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Figure 5 Comparisons of wind load on the section model with and without considering the buildings
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Figure 3 Comparisons of wind load on the section model with different mesh resolutions
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Figure 6 Mean wind pressure distribution on the section model roof ( kPa)
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Figure 7 Comparisons of wind load between the original and current whole roof model

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Pressure: 32.18-14 -1 -0.6-02 02 06 112 1.6 2 180

8 (180° ) (kPa)
Figure 8 Mean wind pressure distribution on the current whole model roof with 180° wind angle of attack( kPa)
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Figure 9 Velocity vector around the longitudinal section 1 with and without considering the buildings( kPa)
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Figure 10 Velocity vector around the longitudinal section 2 with and without considering the buildings ( kPa)

(2)
(1) CFD ( )
2.5 .



98 ( ) 2021

N 6 .
( ) : J. 2007
) 25(3): 311-318 329.
7 .2
(3) I, (
) 2014 48(4): 704-710.
) 8 .
J . 2017 34(4): 150-159.
9 .
J. 2015 34(11):
’ 99-104.

10 CELIO F C ISYUMOV N BRASILR M L R F. Ex—

perimental study of the wind forces on rectangular lat—

1 ticed communication towers with antennas ] . Journal
:GB 50009—2012 S . of wind engineering and industrial aerodynamics
2012. 2003 91(8): 1007-1022.
2  CHENG CM FU C L. Characteristic of wind loads on a 11
hemispherical dome in smooth flow and turbulent j . ( )
boundary layer flow J . Journal of wind engineering and 2018 45(7) : 54-60.
industrial aerodynamics 2010 98(6/7) : 328-344. 12 )
3 : I 2015 36
I 2016 (4): 740-748.
37( 1): 19-24. 13 .
4 : J. ( ) 2018
I ( ) 43( 1): 15-20.
2013 34(5):22-25 37. 14 )
5 . R .
J. 2015 34( 6) : 140-145. 2016.

Numerical Investigation of Wind Load on Long Span Hollow Grid Roof

ZHENG Deqian' > LIU Shuaiyong' GU Ming" QUAN Yong® PAN Junjun® ZHOU Jian*

( 1.School of Civil Engineering Henan University of Technology Zhengzhou 450001 China; 2.State Key Laboratory for Disaster
Reduction in Civil Engineering Tongji University Shanghai 200092 China; 3.China Construction Eighth Engineering Division
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Abstract: Wind load of the long span roof was numerically investigated by adopting CFD simulation method.
The present numerical method was firstly verified by comparing the simulated base force of the section roof
model with the force balance wind tunnel experimental data. Effects of the PV panel density and the supporting
buildings on the wind load distribution on the roof were then investigated. The wind load distribution mecha—
nism was analyzed based on the simulated flow field. Finally the base force and the wind pressure distribution
on the whole roof were presented and compared with those of the old scheme roof. The CFD simulation method
was verified to be capable in predicting the mean wind load on the long span hollow grid roof structure. Wind
effect on the roof was dominated by the horizontal wind load. The vertical wind load was mainly wind suction
which was favorable for the structure. Inhomogeneous distribution of local wind suction was observed on the
roof especially at the bottom surface of the roof. Large wind suction was easy to cause local wind-induced
damage in those zones. In comparison with the PV panel density the supporting buildings could have more re—
markable influence on both the base wind forces and local wind pressure distribution on the roof structure. The
existence of the supporting buildings could not only increase the vertical wind suction on the whole roof body
but also could enlarge the local wind suction on some part of the bottom of the roof.
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