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Fig 1. Yield line theory of the unit block.
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Fig. 2. Structure size of the arch greenhouse.
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Fig. 3. Three structure models of the arch greenhouse.
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Table 1. Pipe specifications of the 5 structure models

Pipe specifications, mm

Five structures model

Outer diameter Bore diameter Thickness
1 Diameter 33.5 28.6 2.45
13" Diameter 422 37.3 2.45
Inverted T-type 335 28.6 245
V-type 33.5 28.6 2.45
Hill-type 33.5 28.6 2.45
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Table 2. Mechanical material properties

Mechanical material properties Properties
Elastic mosulus, E 210 GPa
Density, o 7,850 kg/m’
Poisson's ratio, v 0.3
Bulk modulus 175 GPa
Shear modulus 80.77 GPa
Tensile yield strength 250 MPa
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Table 3. The pressure coefficient (Cp) from the side of the wind on the arch structure

Cp Windward side Central part Leeward side

Maximum basic design
wind speed
V1o(C)=47.5 m/s
(Beaufort scale 15 wind)

0.1375 -0.9917 -0.5
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Table 4. The pressure coefficient (Cp) from the side of the wind on the wall structure

Coefficient of the wall Windward side Leeward side Crosswind side

Cp 0.8 -0.5 -0.7
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Fig. 4. The pressure coefficients (Cp) from the side of the wind on the wall and arch structure.
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Fig. 5. Analysis model of the arch greenhouse.
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Table 5. The maximum deformation and steel amount of the 5 structure models

Maximum Total Increase Percentage
5 structure models deformation weight weight increase
mm kg kg %
1” Diameter 22.6 4,779 - -
1'/y” Diameter 10.8 6,118 1,339 28%
Inverted T-type 18.1 5,011 232 4.85%
V-type 13.9 5,078 299 6.25%

Hill-type 15.0 4,987 208 4.35%
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Studies on the Improvement of Wind Resistance
Capacity in the Walk-in Tunnel Greenhouse in
Taiwan®

Chin-Yuan Chang, Yun-Sheng Tien and Ling-Hsi Chen’

ABSTRACT

Walk in tunnel type of greenhouse is widely used to grow crop in Taiwan. The walk
in tunnel greenhouse with a low wind-resistance capacity may be damaged by typhoon in
the summer in Taiwan. To improve the structural resistance of the walk in tunnel
greenhouse is crucie to reduce the natural disaster loss. In this study, CPAMI greenhouse
structure specifications were included in the analyses of wind-resistant performance of
greenhouse. Four improved design models and a control structure was under comparison.
At 47.5 m/s wind pressure, the deformation of the control structure was 22.6 mm.
Deformations of the four improved designs: inverted T-type, Hill-type, V-Type, and 1'/,”
diameter were 18.1, 15.0, 13.9, 10.8 mm, respectively. Among the four models, 1',”
diameter model obtained the best wind-resistance capacity, but with the highest cost. The
increase of pipe weight was 28%. Alternatively, Hill-type structure had lowest pipe weight
increase (4.35%) with a lower deformation. Thus, Hill-type structural improvement is an

economical choice for the greenhouse culture.

Key words: Walk in Greenhouse, structures, typhoons.
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