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An Evaluation of the Structural Stability of a Clip Type Prefabricated
Greenhouse under Strong Wind and Heavy Snow Conditions

Kyoung-Chul Ro"”

'Department of Railroad Vehicle Engineering, Dongyang University
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Abstract Numerical studies were performed to evaluate the structural safety of a greenhouse under both snow and
wind loads. In the case of a wind load, fluid-structure interaction (FSI) method was used to consider the local pressure
distributions on the greenhouse-induced by aerodynamic characteristics. The results showed that the maximum stress
and deformation occur near the junction of pipe supports and rafters of the roof, where connecting clips are installed.
Moreover, the wind load is a more severe condition than a snow load. Overall, these results will be used to design
a prefabricated connecting clip with easy installation and low maintenance.
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[Fig. 1] 3-Dimensional modelling and grid generation of
clip type prefabricated green house

[Table 1] Mechanical properties of steel pipe

Inner Outer Diameter
Diameter Diameter allowance
D 20 D 25 +0.5 mm
. . Modulus of
Thickness Weight elasticity
2 mm 1.60 kg/m 2.1 x 106 kg/em”
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[Fig. 31 Pressure boundary condition due to snow loads
for structural analysis
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[Fig. 4] Pressure distribution on each plane in the
greenhouse from CFD analysis
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[Table 2] Pressure acting on each pipe under wind
load condition

Position Pressure[Pa] Position Pressure[Pa]
A 4,576 D - 7134
B 1,482 E - 3,339
C - 8452 F - 1,681
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[Fig. 5] Von-mises Stress distribution under snow load
condition (snow depth : 40 cm)
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[Fig. 6] Particle tracking and velocity contour under
wind load condition
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[Fig. 7] Von-mises stress distribution under wind load
condition (velocity : 40 m/s)
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[Table 3] The maximum stress at each pipe in the
10" stage according to both loads

Pipe No. Snow load [Pal Wind load [Pal
1 765 E+08 1.22 E+08
2 2.77 E+08 1.28 E+08
3 4.73 E+08 1.08 E+08
4 4.73 E+08 7.74 E+08
5 2.77 E+08 398 E+08
6 762 E+08 744 E+08
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[Fig. 8] The location of maximum stress at each pipe
and junction in the 10" stage (upper
schematics of pipe structure, middle :
load condition, lower : wind load condition)
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