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Summary

Recently, regionally characterized greenhouses have been built every place around the

country. These greenhouses insist of their higher performance by considering regional

merits than the greenhouses without considering regional ones, but it is not clear.

The purpose of this study was to make clear the characteristics of the regionally charac-

terized greenhouses through the analyses of actual state and structural safety.

The greenhouses were investigated and classified into wide span house, large pipe

house, arched lattice house, wooden house, viniculture house, and domed pipe house.

The frames of wide span house, arched truss house, viniculture house and domed pipe

house were analyzed to be structurally stable under the design wind speeds and snow

depths in recurrence intervals of 15 or 30 years, but large pipe house was a little unstable

and required some reinforcements, and wooden house turned out to be unstable. In

addition, foundations of all characterized greenhouses were stable against pull —out capac-

ity under the design wind speeds in recurrence interval of 30 years.
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Table 1. Distribution of regionally characterized greenhouses

Total .
. Characterized greenhouse
Region greenhouse Remarks
area (ha)(%)
area(ha)
Naju 581 Wide sp.an house 142.7(24.6%)
Large pipe house 38.7( 6.7%)
. Wide span house 30.0(35.5%)
Kangjin 85 .
Large pipe house 49.0(58.0%)
. Wide span house 190.0(50.0%)
Seungju 380 .
Large pipe house 114.0(30.0%)
K 129 Wide span house 113.0(87.6%)
urye
Y Arched lattice house 10.0( 7.8%)
. 800 Wooden house 12.0( 1.5%) County
Kimhae .
82 Wooden house 45.0(55.0%) City
Okchun 242 Viniculture house 114.5(47.2%)
Pyungchang 50 Domed pipe house 20.0(40.0%)
Table 2. Structural specifications of characterized greenhouses.
Sh Wide span Large Arched Wooden Viniculture Domed B
a
pe house pipe house |lattice house house house pipe house
Span 8~15m 9.5~12.5m 7m 6.6m 6m 6m
Scale | Roof height 2.2~3.0m 3.5~4.0m 2.8m 2.7m 3.6m 3.4~5m
Eaves height | 1.6~1.8m 1.6~1.8m 1.8m 1.8m 2.4m 1.5~2.2m
Material wood stee] steel wood steel steel
Column| Interval 2m 2.5~3.0m 1.8m 1.85m 2m 2m
. P 48.1 ¢ 48.1mm o 554X ¢ 48.1mm $31.8mm
Section 0 40 X 40mm
t 2.0mm t 2.1lmm 42.8mm t 2.1mm t 1.5mm
Material steel steel steel wood steel steel
Interval 0.4 m 0.5 m 1.8 m 0.55 mm 0.6 m 0.35m
Rafter Secti ¢ 22.2mm | ¢ 254 mm (o 30.8%x26.7 o 375X $ 25.4mm ¢ 22.2mm
e
cHon t 1.2mm t 1.5mm X 2 mm 21.2 mm t 1.5mm t 1.2mm
Cover PE film PE film PE film PE film PE film PE film
Joint device wire binding clamp bolt, nut | wire binding clamp clamp
. . . . driving
Foundation driving driving driving driving concrete .
(reinforcement)
Durable years 5~7yr 7~8yr 7~8yr 5~7yr 8~10yr 8~10yr
Span numbers 1~2 single 3~4 3~6 3~4 single
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Fig. 1. Cross sectional shape and scale of characterized greenhouses.(unit ; cm)
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Table 3. Maximum section forces under the action of unit load.
Wind load Snow load
Shape Axial force | Shear force Moment Axial force | Shear force Moment
(kg) (kg) (kg.cm) (kg) (ke) (kg.cm)
Wide span house 263 140 9915 395 202 13500
Large pipe house 284 185 18440 538 273 28000
Arched lattice house 1343 316 8172 2280 257 6860
Wooden house 332 201 23260 736 223 33780
Viniculture house 1108 86 3782 2096 118 6122
Domed pipe house 176 115 7589 374 189 13230
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Table 4. Safe wind speeds and snow depths for
characterized greenhouses.

Wind speed Snow depth B
Shape

(m/s) (cm)

Wide span house 24.4 148
Large pipe house 18.1 9.6
Arched lattice house 245 23.7
Wooden house 12,0 3.4
Viniculture house 36.2 36.9
Domed pipe house 27.2 26.5
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Table 5. Design wind speeds and snow depths for investigated regions.

Recurrence Wind speed(m/s) Snow depth(cm)
interval T — -
Region 8 yr 15 yr 22 yr 30 yr 8yr 15 yr 22 yr 30 yr
Seungju 21.3 22.3 22.9 234 | 128 15.0 16.3 173
Pusan 32.0 34.2 35.5 36.6 5.4 7.0 8.0 8.7
Boeun 30.1 33.7 35.8 375 22.8 27.1 29.6 31.6
Hongcheon 19.9 20.7 21.2 21.6 21.4 25.0 27.2 28.9

Table 6. Recurrence intervals with durable years
and safety factors.

o Safety factors
Durable years -
50% 70%
s 7 145
6 9.2 17.3
7 10.6 20.1
8 12.0 22.9
9 13.5 25.7
10 15 14.9 28.5
ANgd 543 249 EFWLASE Table 2
ZAHAoE

2, ¢Z8& WA 8~30d W
dsle HES wato.
Efaysdas 309 WUEY F3F3 4
Foll distd 2R tAstd TEHOZ s4F <A
3 FZEE YEIgen, XxAuseas 229
REe FtFa 30d Wxef 4daFe oistd,
F¥Fdolzats2E 309 HMEY FIFTIY 159
e HatFol disted s Aoz Yy
2 GHY FZER HYrHYUY. TP FEy

o] dA#ZFA

eaol ASE 1593 HlEeo AaFo oo
k7t Botsiy, 30d Wixo FaFo othate ¢
Astzz HAHd dF 23 = ALY L B3
3 2 FAE e AoE waydd.

a8y gy dF delZTaese HEE HY
3%, TohFl distd da BT Rez v
Bston, ERasaEs u§ BEgHAG Aoz 4y
Eisteh ety RAjstesE MFH AHEL X
31, dy TF molZaflo HAFE A3ty
B7o] o ® Aoz AAEHUL. HE BE o]
Zateze ASe E3 Fo], 7|50F Fol
% gaksted o Wity E TS
AL Zo| 12mo] Eo] 4m, 7|5TF 3mE
|3 HAfolth o] F$ AW 15 A= <
Ag Frsty] dlMeE 7183048 2m BER
F28dAUY, 7I8H M7tH e SHASFE 34%A
E F7HA Ak s Ao 2 Jeyd.

g8 rlzxe ¢AME HESZ] s 304
Nzo F8F zgA9 71zd Fgses Fog
€Eye PHE A3} Table 730 2ok 9714 F
geldge 7lxd Zdye Hdo Auwd Axs
FoE FAZH 94AF FEO1F £ A7)
7t Be 5oz s

e 2



&R F BT BB BREY RE R BEN Kot

dolzsss F9 3F TrEANE 7129
gael 4@ Aducts F2 FFAY Aol 9
@ A7t yRolRE AWAYS ol AE
A Rt

Table 7. Maximum pull—out capacity of founda-

tion.
Shape Pull —out capacity(kg)

Wide span house 17.6
Large pipe house 26.0
Arched lattice house 125.0
Wooden house 71.8
Viniculture house 3124
Domed pipe house 9.1
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