Ak
A444 A4%

JOURNAL OF THE KOREAN SOCIETY OF AGRICULTURAL ENGINEERS JUL. 2002, pp. 107-113

Zopae] 2Ao] XA WAS 9T
AT FR AR

Development of a Temporary Pole Supporting System
to Protect the Plastic Greenhouses from Heavy Snow Damage

i

Nam, Sang Woon

Abstract

The pipe framed and arch shape plastic greenhouse, which is the most popular greenhouse in Korea, is
relatively weak in snowdrift. Reinforcement of rigid frame or column is required to reduce the damage from
heavy snow in this type. But additional rigid frames or columns decrease light transmissivity or workability,
and increase construction cost. So it is desirable to prepare some temporary poles and to install them when
the warning of heavy snow is announced. This study was carried out to develop the temporary pole
supporting system using galvanized steel pipes for plastic housing and to evaluate the safe snow load on
a temporary pole. A pipe connector, which is inserted in the top of pipe used in the temporary pole and
supports the center purline, was designed and manufactured to be able to carry the upper loads safely. And
a bearing plate was safely designed and manufactured in order to carry the loads acting on it to the ground.
When temporary poles of ¢ 25 pipe are installed at 2.4m interval, it shows that the single span plastic
greenhouses with 5~7 m width are able to support the additional snow depth of 13.9~25.3 ¢cm beyond the

snow load supported by main frame.

Keywords : Plastic greenhouses, Heavy snow damage, Temporary pole, Pipe comnector, Bearing plate
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Table 1 Section characteristics of galvanized steel
pipe for using in temporary pole

Item 025 232
Outside diameter (mm) 254 3L8
Thickness (mm) 15 15
Section area (cm”) 1.126 1.428
Moment of inertia (cm') 0.807 1.643
Radius of gyration (cm) 0.847 1.073

Table 2 Dimensions of greenhouses adopted in the

case study
Case 1 2 3 4 5 6
Width (m) 50 | 6.0 | 70 [ 80 | 90 | 100

Roof height (m) | 21 | 24 | 27 | 30 | 33 | 36
Eave height (m) | 1.20 | 1.35 | 150 | 1.65 | 1.80 | 1.95

& A zAbA et ) 2AR 1A (Nam et al,
2000)& oz sigion o)9 4+2& Table 2
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Table 3 Buckling loads and allowable axial forces of
galvanized steel pipe for using in temporary

pole
G| L8| oiig, | Alowable axl
(m) 505 | 32 | #25 | e32
1 | 21 | 3125 | 6361 | 2169 | 4404
2 | 24 | 292 | 4870 | 1665 | 3372
3 | 27 | 1890 | 3848 | 1311 | 2664
4 | 30 | 1531 | 317 | 1062 | 2157
5 | 33 | 1265 | 2516 | 816 | 1785
6 | 36 | 1063 | 2165 | 738 | 1499

Table 4 Maximum bending moment and safe snow
depth in a rafter

Mzximum bending mornent Safe snow depth
kef - cm) (cm)

Case | without | with |decreasing| without | with additonal
supporting | supporting|  rate | supporting | supporting decth
pole pole (%) pole pole P

11361 | 495 56.1 198 £l %3
16485 | 7045 573 137 321 184
258 | 9450 8.1 100 239 139
2518 | 121% | 588 76 184 108
3585 | 15287 593 60 147 87
6 | 46457 | 18718 397 43 119 71
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Fig. 2 Schematics of temporary pole installation.

Table 5 Axial force for unit load and temporary
pole interval for the safe snow depth

Axial force | Temporary pole interval(m)

Case | (kgf) 825 032

1 251.2 26 52

2 269.2 26 5.2

3 3105 24 43

4 3516 22 44

5 392.6 2.0 4.1

6 4334 18 39
Aoz Uehdt. &, 712 F2B] ¥ AUeE
o|9lo Z}z} 25.3, 18.4, 13.9 cm9 AAYE F

2= 0]l
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A Case 4(% 8 m), Case 5(F 9 m), Case
6(% 10 me Atde 7HKHFE 4AeE A
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11.9 cm 744 8o AAE £ e o2 Yehst
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(Fig. 3 % Fig. 4). @hA, Fo] 8 m o]dl &
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Fig. 4 Safe snow depth for single span plastic green-
houses with or without temporary pole su-
pporting

o714 AAS 7T HA HEE
u, F7Hog AAgax she Aol H
A3de H4E o §A 232 £ 9y, 4S
sl A9l 757 obd A7tz WA 3aE
2 ¢ 2 34852 AAE = glov ueA
B o 2L 70T dRjsks AL EFQsi

A5 AAZA o} vt A @e] HAAM p = FH
o 5853159 1.5W5 Argslo] 42582 330
kef, #3242 660kgfo2 3%t} 2449 3144
$2Ee 900 kef - cm ™, &8 YL 1600 kg
f-em*(@AZ8E, 1998) 22 slx, ABAA
A9 % BE 25cmZE & 3% EFAE 4 ()
o °l&] 0.3cm7t Br} R AFE FoiA A
A2 54 o 5.0mmE AAS ] A

e

A28l
| g e

o]
-
&
3l h=3
o]

111



b2y 249 FAI G BAE AT HAF FA A

7T ddetA g B2 FiEd dRAEE
2 2k AU AR vlE FEY dig
Zl 2,93 kgf - em *(Whitaker, 1979)2 AHg-st
| aleA R @e] AL 4 (8)e g3 425¢
12.0cm, 932+ 16.9cm ©]iolofof i}, wjet
AA e FAE 4 (9) 2 4 (10 o3 425
= 3mm, 432 5mmE ¥} Fig. b 4258
o0 ARE AeAdAA| e vpetA A e AlRlo]
o, Fig. 62 o] & o|fslo] 4o 7HAFE 4
g 2golt. ojFE A ZLde /HF
Az A9 9% =2z EEo Uy =z =8 A
ojo fo]ZF 7]9X XY E AZs TH E A
oz N7hgi,

Fig. 5 A pipe connector and a bearing plate to in-
stall the temporary pole using ¢ 25 pipe

Fig. 6 Actual view of the temporary pole installed
in greenhouse
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