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Fig. 1 Force and displacement diagram of the

film sample in transverse tension
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Fig.2 Force and displacement diagram of the

film sample in longitudinal tension
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Table 1  Mechanical indexes of membrane material
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Fig. 3 Finite element model of the greenhouse film
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Table 2 Maximal displacement and stress of the film

on the condition of wind load and different pre-ension

Titgk J1/M Pa Fi 8/ m RN /M Pa
0 0.0913 5.16
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2.5 0. 0542 6.53
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Fig.4 Principal stress of the film on the

snow load condition
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Nonlinear finite element analysis of the bearing capacity

of the film in plastic greenhouse

Yu Yonghua, Wang Jianping, Ying Yibin™
(College of Biosystems Engineering and Food Science, Zhejiang University. H angzhou 310029, China)
Abstract: A calculation parameter and a constitutive model for greenhouse film were obtained by a uniaxial tensile
test. And a calculation model of the load effect for the greenhouse film was developed by the nonlinear finite
element method and the method with artificial stiffness was applied. According to the relative criterion, the safety
coefficient of bearing capacity for the greenhouse film was discussed. Based on the models and methods mentioned
above, the example for the bearing capacity of the film was calculated on the working conditions of snow and wind
load, and the first principal stress and deformation of the film were obtained. In addition. the influence of differ—
ent pre-tensions on the bearing capacity of the film, and the concrete distribution of first principal stress were
discussed. This paper presented the calculation model and theoretical method for the proper application of the film
in the greenhouse design.

key words: plastic greenhouse; plastic film; nonlinear finite element analysis: space frame membrane



