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Analytical method for wind load effect on greenhouse structure
consdering of truss deformations

Jiang Xiugen, JuJinsa, Zhang Lili
(College of Water Conservancy and Civil Engineering, China Agricutural University , Beijing 100083, China)

Abstract With the consideration of the actual stiffness of bottom chords of a truss and based on the displacement
method, an accurate method as well as its corresponding formulations for a greenhouse structure analysis under wind
load were presented and a concept o the equivalent stiffness of greenhouse structure was brought forward. By compar-
ing the presented method with the approximate method and the finite element method, the main irfluencing factors o
wind load, section stiffness of bottom chords of greenhouse trusses and the span number o a greenhouse was investi-
gated. We concluded that the calculated results from the method presented in this paper and the FEM coincided well ;
the deformation of truss had a great irfluence to the inner force of the frame; the truss could not be considered anirfinite
stiffness transverse beam; the irfluence of the deformation of a truss should be considered in engineering design when
the number of span was more than eight or the stiffness ratio o the beam and column was less than 1 500 mm~ 2.
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1 FEM
Table 1 Cdculated resultsfrom the method S
in this pgper and the FEM 5.1
FEM 8 m, 3m,
1 n+1 n+1 n+1 50x 100 x 2.5, $60 x 3.5,
/ mm / mm N Ny 40 x 1.5
3 18.36 18.13 0.987 0. 987 4
4 16.71 16.36 0.979 0.979
5 15.35 14.90 0.971 0.971 &
6 14.22 13.65 0. 960 0. 960 §
7 13.26 12.59 0. 949 0. 949 §
8 12.45 11. 66 0.937 0.937 ﬁé
9 11.74 10.85 0.924 0. 924
10 11.13 10. 14 0.911 0.911 R B S S T v v T TR A
11 10.59 9.50 0.897 0. 897 B %
12 10.12 8.93 0. 882 0. 882 4
13 9.70 8.41 0. 867 0. 867 Fig.4 Influence of gpan number to equivadent <iff ness
14 9.3 7.94 0. 851 0.851 coefficient (ESC) of a column
15  9.00 7.51 0. 834 0. 835
5% , 4 : n<8 ,
460 x 3.5, 40 x 1. 5 ;
F=1kN n=8 ,
2 ,
) 5.2
, 1) , 8
, m, 3m, 50 x 100 x 2.5,
$60x3.5, P40 x 1.5
) PA0%x2.0 P40 x 2.5,
Table 2 Cdculated resultsfrom the method in this ' 5 '
paper and the gpproximate method ) )
I'N / mm ;
N «i "8 [ 7=6 e
0.96 - M
% ool : —
1 oL1 92.5 37.86 38.51  1.000 B oo 10 .
2 91 92.1 37.86  38.32 0.995 2
3 91.1 91.7 37.86 38.14  0.990 % 090 /J,./
4 9L1 91.3 37.86  37.99  0.986 0.88
5 911 91.0 37.86 37.85  0.983 T Y R R T a——
6 91.1 90. 7 37.86 37.74  0.980 A /mm
7 91.1 90. 4 37.86 37.64 0.977 5
8 9.1 90.3 37.86 37.56 0.975 Fg.5 Influence of thicknessof transverse beam
9 91.1 90. 1 37.86 37.50 0.974 section to ESC of a column
10 91.1 90.0 37.86 37.47 0.973
11 911 89.9 37.86  37.45  0.972 2) ’
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