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Abstract. This study aimed to develop an optimal greenhouse model for strawberry seedling during the summer
high-temperature period based on the results of field surveys. We conducted a survey on the structure types of 46
strawberry seedling farms nationwide, including width, ridge height, eaves height, ventilation method, seedling bed
width, and spacing. Based on the survey results, we derived the optimal greenhouse model by considering various
factors. The greenhouse width was set at 14 meters to maximize the efficiency of seedling beds and overall space. The
height was determined at 2 meters, taking into account ventilation during the summer season. To reduce stress on the
supporting structure due to snow loads, we established a reinforcement installation angle of 50 degrees. We analyzed
two different models that use support beams with dimensions of ¢48.1x2.1t and ¢59.9x3.2t, respectively, to ensure
structural safety against meteorological disasters, considering regional design wind speeds and snow accumulation.
We utilized these developed greenhouse model to conduct strawberry seedling experiments, resulting in a high
survival rate of average 93.2%. These findings confirm the usefulness of the strawberry seedling greenhouse in
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improving the seedling environment and enhancing overall efficiency.
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Fig. 1. Wind coefficients applied and each of the faces of greenhouse.

Fig. 2. Snow load applied on the roof of greenhouse.

Table 1. Roof slope factor on slippery surface.

Roof slope 0<20° 20° < 6<60° 0>60°

Slope factor 1.0 1—(0-20)/40 0
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Table 2. Width, eaves height and type of strawberry seedling
greenhouse based on field survey results (n = 46).
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Item Dimension (m) Response percentage Table 3. Seedling bed width and spacing of strawberry seedling
65 59 greenhouse based on field survey results (n = 46).
6.5-8.5 58.8 Item Dimension (cm)  Response percentage
8.5-10.5 17.6 90-104 7.7
Width (m)
10.5-12.5 5.9 120-134 23.1
14.5-16.5 59 Seedling bed width 135-149 23.1
26.5-28.5 59 (cm) 150-164 30.7
<1.5 6.6 165-179 7.7
1.522 60.0 270-284 7.7
Eaves height (m) 2-2.5 20.0 <65 154
2.5-3 6.7 _ . 65-74 7.7
335 67 f‘:;c)“mg bed spacing 75-84 154
Single-span 85 85-94 23.1
Type :
Multi-span 15 95-105 384
Table 4. Limited height by section property of a column member.
. . Section property of a column member o .
Shape & dimension (mm) - - - Limited height (m)
Thickness (mm) Radius of gyration (mm)
048.1 2.1 16.28 2.7
059.9 23 20.381 34
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Fig. 3. Reinforced type for rafter.

Table 5. The axial force generated at footing by load.
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Fig. 4. Stress ratio according to the installation angle of rafter
reinforcement member.
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Fig. 5. Cross-sectional diagram of footing.

Table 6. Maximum stress ratio by dimension of rafter and column.

Design load and Max. stress ratio”

Rafter dimension Column dimension Sind veloc S p—

@(mm)xt(mm)*@mm @(mm)xt(mm)*@mm n Viomty Max. stress ratio riow cep Max. ratio stress
(ms™) (cm)

¢48.1x2.1t@1000 048.1x2.1t@2000 34 0.974 32 0.997

059.9x2.3t@1500 ©59.9x2.3t@3000 40 0.951 40 0.926

“The stress ratio is defined simply as the amount of stress a component is under compared to the allowable stress that the code allows for the
material. It varies from 0 to 1.0.
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Wind velocity 34m-s-! 133, Snow depth 32cm 85
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Fig. 6. Stress distribution of members on wide single-span greenhouse.
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