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Table 1. Mechanical material properties

Mechanical material properties Coefficient

Elastic modulus, E 200 GPa

Density, p 7,870 kg/m®

Poisson's ratio, v 0.29

Tensile yield strength 203 MPa

Tensile strength 356 MPa
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Fig. 1. UP-600 Structure size of the Taiwan arch greenhouses
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Table 2. Specifications of the 6 greenhouse structure models

. Structure specifications Pipe specifications
Six structures  Span i _ . .
model (m) Distance of Distance of Diameter Thickness
tube (m) strengthen structure (m) (mm) (mm)
Model 1 6 0.5 2 26.2 1.6
Model 2 6 0.5 2 31.8 1.8
Model 3 6 1 2 26.2 1.6
Model 4 6 1 2 31.8 1.8
Model 5 6 1 4 26.2 1.6
Model 6 6 1 4 31.8 1.8
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Table 3. The maximum stress, deformation and steel amount of the 6 structure models

6 structures model

. Diameter, Maximum Maximum Increase
span, distance of tube, . . .
. thickness, stress, deformationmm, weight,
distance of strengthen
mm MPa mm kg
structure, m
Model 1 6-0.5-2 26.2-1.6 268 62 691
Model 2 6-0.5-2 31.8-1.8 168 34 854
Model 3 6-1-2 26.2-1.6 512 111 478
Model 4 6-1-2 31.8-1.8 321 63 562
Model 5 6-1-4 26.2-1.6 557 124 442
Model 6 6-1-4 31.8-1.8 358 70 526
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Study on the Improvement of Wind Resistance
Capacity in the Plastic Greenhouse Structure in
Taiwan'

Chin-Yuan Chang’ and Yun-Sheng Tien®

ABSTRACT

Typhoons named SOUDELOR, NEPARTAK and MEGI invaded Taiwan successively
and caused damage to the agricultural greenhouse. Due to the diversification of Taiwan
agricultural plastic greenhouse and construction methods, it was necessary to conduct
theoretical discussions and analysis for the wind resistance and deformation of greenhouse
structures. The research uses the finite element analysis software for structural analysis,
according to the announced by Agriculture and Food Agency specification of the plastic
greenhouse, SOLIDWORKS and SIMULATION software were used for structure analysis, the
line architecture is used to establish greenhouse truss analysis module, and establish a
circular arch type greenhouse structure. The adoption of analytical methods can accelerate
the speed of simulation analysis. According to the results, the UP-600 type greenhouse has
width of 6 m, tube diameter of 26.2 mm, thickness of 1.6 mm, maximum deformation of
62 mm, and tube strength of 268 MPa. The structural strength of the plastic greenhouse
increases 11.4%, and the stress of the main tube reduce 25.1%, which can reduce the risk

of damage to the tube and plastic compared with convention at design.

Key words: greenhouse, structures, typhoons, finite element method

! Contribution No. 0941 from Taichung DARES, COA.
2 Assistant Engineer, Associate Engineer of Taichung DARES, COA.
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