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Investigation of Actural State of Plastic Greenhouse
Structures in Korea
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Summary

The objective of this study was to disclose the problem of structural safety and the
state of utilization of standard types of plastic film house through investigation of ac-
tural state of plastic greenhouses for the southern part of the Korean peninsula, And also,
the application method of standard types were proposed,

The results obtained are summarized as follows
1. Plastic film houses investigated were not designed by the structural design conditions

of loads and materials,

2. The construction method of greenhouses was not standardized,

3. Single type of standard greenhouses was nearly used and double types were applied
to the standard type.

4. The standard frames of plastic film house were appeared. to have structural lack of
stability at the design snow and wind loads for most regions,

5. Safety snow depths and safety wind velocities were proposed for the frarne intervals

and pipe diameters of standard greenhouses,
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Fig.2-1. Frame of single 1-2 type standard
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Table-3-1. Mechanical properties of G.I.¢ 22mm

pipe
Tensile Yield . Modulus of
Elongation .
strength stress elasticity
kg /mm? kg /mm? % kg /mm?
37~ 40 22~26 38 1720

Table-3-2. Section moduli and sizes of various

G. 1. pipes
Pipe dia. Thickness Section modulus
mm mm cm?®
22 1.2 0. 433
25 1.3 0. 607
28 1.4 0. 821
30 1.5 1.010

Table-3-3. Snow depth in cm for design

) Mean recurrence interval (yr)
Regions
8 15 22 30 43
Kangneung 70. 41 B4,2{ 92. 4| 99.1]106.6
Choonchon 25.3 1 30.1 32.9| 35.2| 37.8
Sokcho 77.2 95.0 | 105. 6] 114.2|123.9
Seoul 18.3 21,3 23. 1 24, 6 26. 3
Inchon 20,91 24.9 | 27.2) 29.1| 31.3
Suwon 18. 9 22. 4 24. 5 26, 2 28. 1
Daejeon 18.9| 222 | 24.3| 259 27.9
Seosan 24,8 29.3| 32.3| 34.2| 36.7
Chungjoo 20.8| 35.6 | 39.0| 41.7| 44.9
Junjoo 21.5 25.4 27. 6 29. 5 31. 6
Kunsan 27.8f 32.0 34. 6| 36.6| 38.9
Kwangju 21. 2 24.2 26. 0 27.5 29. 2
Mokpo 26. 3 31.9 35. 3 38. 0 41.1
Yosue 8.4 10.5 11.74 12,7 13.8
Daegue 16. 2 20.2 22. 6 24. 5 26.7
Pohang 1.5 18. 4 20. 6 22. 3 24. 6
Ulsan 5.9 7.5 8. 4 9.2 10. 0
Chuepoong 25.0| 29.4| 32.0| 34.1 36, 5
Woollungdo | 183. 9| 217.4 | 237. 4| 253. 5| 271. 8
Pusan 7.0 8.6 9.61 10.4] 11.3
Jinju 9.2 112 12, 4 13. 4 14,5
Jeju 17.8] 14.2| 156| 16.7| 18.0
S eoguipo 7.7 8.9 9.7 10.3 10. ¢

48] A wzkel Hal4l ol =2 wb9) %2 Table-3

4)3t =89 718718} HAEek (Table—3-5)
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WE gl el A s AR Table-3-6
T 1 71ELE jIEh (A, 1984)
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g Eo]H(m)el| A8l 459t (velocity pre —
ssure, An(kg/m'))-& vhg4l sk et

An=0.01613 02V H rrrrerrrrmreerieneenn (3-2)
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W Az Table—3-7 3+ 2l k@ (Q(kg
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Table-3-4. Snow depth and unit snow weight
(kg/cm-m?)

Snow depth (cm) <50| <100 <300] <400
Unit snow weight | 1.0| 1.5 2.2 3.5

Table - 3-5. Roof pitch and snmow weight reduc-
tion

Inclination | 10°~20"| 20°~30° | 30°~40° | 40°~60°
Reduction

0.9 0.75 0.5 0. 25

coefficient

Table-3-6. Relationship between standard dur-
able years and mean recurrence in-

terval
Safety factor (%) Durable years
5 10 15 20
50(Small scale) 8 s 22 30
70(Large scale) 15 30 43 57
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Fig.3-1. Coefficients of wind force for types
of houses
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Fig.3-2. Simplized single house for structural
analysis under snow load
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Fig. 3-3. Simplized double house for structural

analysis under snow load
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Fig. 3-4. Simplized single house for structural
analysis under wind load
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Fig. 3-5. Simplized double house for structural
analysis under wind load
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Table - 3-7. Wind velocity in m/sec for design

. Mean recurrence interval(yr)
Regions
8 15 22 30 43

Kangneung 33.0| 35,6 | 37.4| 38.7 | 40.2
Choonchon 30.0 32.6| 34.2| 354 36.8
Sokcho 43.0| 46.41 48,4} 50.1 | 52.0
Seoul 26,61 28,9 29.3| 31.4| 32.7
Inchon 33.4| 3591 37.3, 38.5| 39.8
Daejeon 28.4| 30.8| 32.2| 33.3| 34.6
Seosan 31.3] 33.5| 34.9} 36.0| 37.2
Chungjoo 26.4 | 28.3| 29.4| 30.3| 31.3
Jeonju 22,31 24.6| 25,9 27.0| 28.2
Kunsan 38.4| 41.0| 42.5| 43.7 | 45.1
Kwangju 27.8| 29.5| 30.6| 31.4| 32.3
Mokpo 33.81 359 37.2| 38.5] 39.5
Yosue 33.2| 355 36,9 | 38.0| 39.3
Daegue 26,31 27.9| 28.9] 29.6| 30.5
Chuepoong 30.8| 33.5| 35.1| 36.4 37.8
Pohang 30.8 | 33.2| 34.8| 36.0| 37.4
Ulsan 26,9 | 28.7 | 29.8| 30.7| 3.7
Woollungdo 41,2| 44.4| 46.3 | 47.9| 49.7
Pusan 33.5) 352 36.2| 37.0| 37.9
Jinju 21.9| 22.9 | 23.5] 24.0} 24.6
Jeju 36,5| 39.3| 41,1 42.3 | 44.0
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Table-4-1. Field Investigation of plastic film houses
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Table-4-2. Comparison of single 1-2 type standard pipe house and field pipe house

Height Frames Purlines’ Dia.” Linking materials
Regions | Width Eaves Roof Space Dia. mm of pipe
m m m m mm | King| Mid | Edge

Standard 5.9 1.6 2,9 0.6 22 22 22 22 Hook band

Anyang 5.5 0.82~1.55| 2.5~2,78 | 0.75~0.9 | 25 22 22 22 Hook band

Bulgyo 7.0 1. 4 2.15 0.6 25 | 25 25 25 | Hook band, Wire

Pusan 5.0 1. 06 1.8 0.7 22 | 22 |Bamboo| Wood | Hook bard, Wire, Vinyl band
Jinju 4.8 0.7~0.8|1.5~1.6 1.2 25 | Bam,|Bamboo{ Bam. | Viny! band

Wonsung | 6.0~ 6.8 1.0 2.2~2.5 0.9 25 | 25 | 28" 25 | Hook band

Note : 1) Frames=47}e}, 2) King Purline=%%%], Mid Purline=%X%72], Edge Purline=7t% ¢

3) Mid. Purlines exist about 2~3m from the exit.

Table-4-3. Comparisen of double 2-1 type standard pipe house and field pipe house

. Height Frames Column o, . )
Regions Width Eaves| Roof | Space Din. Space| Dia. .Purlm.es Dia. mm Linking materials
In King Mid. Edge of pipe
m m m mm m mm
S tandard 5.7 1.6 | 3.0 | 0.6 22 3.0 40 | 22 22 22 Hook band
Anyang 55 1.7 2.84| 0.6 22 3.0 48 | 22 22 22 Hook band
Kwangyang 7.6 1,651 2.3 | 0.6 22 2.0 28 | 22 22 22 Hook band
Daejeon 5.6 1.4 2.4 0. 45 | Bamboo| 3.0 30 | 30 1921 30 Screw, Wire
Daejeon** 5.2 3.5 5.0 * 22 2.0 42 22 22 22 Screw, Welding
Pusan** 7.2 | 25 | 4.0 38 2.0 | 50 | 25 2514} 25 Screw, Wire
Jinju** 5.2 3.8 | 5.0 25 2.0 40 25 25 25 Screw, Hook band
Note . * 1st covering 0.4m, 2nd 2.0m, 3rd & 4th 4.0m, **Large scales
dhglon, nzAse HAE o|&d I3+ 2m &ejell el shud, shAlsE Atk
A0 AL BE o83t YL FAHE X Lo TR A% 5hesd AL SEo|s 4~
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Table-4-4. Maximum bending moments by struc
stural analysis of greenhouses

Type of house | Snow load (wy)
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Wind load (w )
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Table-4-5. Safety snow depths in cm for frame
interval and pipe diameters

Single (Double)

MBS T H29% F 3% 19874 98

Frame Pipe diameter, mm
interval, cm 22 25 28 30
40 19. 1 26.7 36. 2 44. 5
(14.1) | (19.8 | (26.8) | (32.9)
50 15. 3 21. 4 28. 9 35, 6
(11.3) | (15.8) | (21.4) | (26.3)
60 12. 7 17. 8 24, 1 29. 7
(o.4) | (13.2) | (17.8) | (22.0)
70 10. 9 15. 3 20.7 25. 4
(e.1) | (11.3) | (15.3) | (18.8)
80 9.5 13. 4 18.1 22,2
(7. 1) (9.9 | (13.4) | (16.5)

Table-4-6. Safety wind velocitis in m/sec for
frame intervals and pipe diameters

Single (Double)

Frame Pipe diameter, mm
interval,cm 22 25 28 30
40 24, 6 2.1 | 33.9 37. 6
(31.3) | (37.1) | (43.1) | (47.9)
50 22,0 26,0 | 30.3 33. 6
(28.0) | (33.1) | (38.5 | (42.7)
60 20. 1 238 | 27.6 30.7
(25.6) | (30.3) | (352 | (39.0
70 18. 6 22,0 | 25.6 28, 4
(23.7) | (28.0) | (32.6) | (36, 1)
80 17. 4 20.6 | 23.9 26. 6
(22.1) | (26.2) | (30.5 | (33.9)
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