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Abstract. This study was performed to check the structural safety of modified 1-2W Greenhouses to be
utilized for growing Paprika. This type of greenhouse was derived from being remodeled by enhancing the
column height of conventional 1-2W type greenhouses. According to the results of structural analysis per-
formed by SAP-2000, there was not significant change in critical snow depth in spite of increasing the col-
umn height of 1.2 m by welding. But the critical wind velocities were shown to be 26.0~41.0 m/s, which
were 3~18% lower wind velocities compared with those critical velocities estimated for typical type of 1-
2W greenhouse. Under the wind loads, those maximum section forces such as shear force, axial force, and
bending moment, together with the deformed frame shape of strained greenhouse, were almost similar in
both typical type and modified type. Maximum bending moment of column was found at eave’s height of
column on windward side. Under the snow loads, those maximum section forces such as shear force, axial
force, and bending moment, together with the deformed frame shape of strained greenhouse, were almost
similar in both typical type and modified type. Maximum section forces except axial force was found at
cave's height of column. Maximum axial force was found at inner column. Soil bearing capacity together
with the total foundation resistance against wind upheaval was found to be consistently safe enough to resist
to both wind load and snow load.
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Fig. 1. Columns of 1-2W type greenhouse.

- 198 -



G Aug 12WE Nz 72 A HE
welding
500mm f outside pipe
-
Dw.tmn] 24, 2mm
2t y
nut | 300mm N
Inside pipe
Fig. 2. Cross section of modified pipe.
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Fig. 3. Typical type of 1-2W greenhouse.
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Fig. 4. Modified type of 1-2W greenhouse.
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Table 1. Section and mechanical property of galvanized steel.
Dia-meter Thick-ness  Section area Geometrical Section Rad{u s of Elastic Yield stress

(mm) (mm) (cm?) moment of modulus gyration of modulus (kefem?)

inertia (cm*) (cm?) area (cm) (kg/em?)
25.4 1.2 0.9123 0.6695 0.5272 0.8567
25.4 1.5 1.1263 0.8073 0.6357 0.8467 6

1.73 x10 2,400

335 2.1 2.0716 2.5645 1.5311 1.1126
48.1 2.1 3.0348 8.0437 3.3446 1.6280
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Table 2. Maximum section forces and limit wind velocity of greenhouse by unit wind load.

Typical type Modified type
Members Max. moment Axial force  Limitwind Max. moment Axial force  Limit wind
(kg*m) (kg) velocity (m/s)  (kg*m) (kg) velocity (m/s)

l-layer rafer @25.4x 1.5@600  0.0097v? 0.0541v? 31.93 0.0122v 0.0631v? 28.49
2-layer rafer @25.4x 1.5@1500  0.0029v 0.0010v* 58.69 0.0062v* 0.0017v* 40.60
column ?48.1x2.1@2000  0.0478v? 0.2600v* 32.49 0.0752v? 0.3000v 26.11
crossbeam (348.1x2.1@2000  0.0251v? 0.1700v* 44.52 0.0466v* 0.2100v* 33.07
cross beam o33 5. 2 1@2000  0.0097V2  0.0176v? 49.92 0.0151v2  0.0785 39.53
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Fig. 7. Bending moment diagram of 1-2W typical type greenhouse.
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Table 3. Maximum section forces and limit snow depth of greenhouse by unit snow load.

Typical type Modified type

Members Max. moment Axial force Limit snow Max. moment Axial force  Limit snow

(kgf-m) (kgf) depth (cm) (kgf*m) (kgf) depth (cm)
1-layer rafer ©25.4x1.5@600 0.1922D 1.6877D 50.42 0.1922D 1.7177D 50.38
2-layer rafer ©25.4x1.5@1500 0.0827D 0.0232D 122.78 0.1053D 0.0326D 96.46
column 048.1 x2.1@2000  1.9000D 4.2300D 27.49 1.9520D 4.5500D 26.73
cross beam ©48.1 x2.1@2000  1.1100D 5.0000D 45.93 1.0900D 5.3800D 46.56
Cross beam o33 5.5 1@2000  0.3800D  2.1000D 61.93 0.4100D 1.4200D 58.26
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