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Realization of Smart Greenhouse Cost Using Greenhouse Structural Code

and Greenhouse Construction Estimate
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Abstract

This study analyzed the effects of building and greenhouse structural code on the structural design and the greenhouse

construction cost. The over-design possibility of greenhouse was analyzed when building structural code was applied using

standard smart greenhouse drawings. The possibility of decrease in greenhouse construction cost was investigated if the currently

applied building structural code was replaced with greenhouse structural code. As a result of comparing the member sizes with the

standard drawings, building structural code was designed with 13%~74% more steel than greenhouse structural code.

When building construction estimate was replaced with greenhouse construction estimate, it was possible to reduce the total

construction cost of the glass greenhouse by 17% and that of the vinyl greenhouse by 14%. Since there is no standard

construction estimate suitable for greenhouses, the wage unit price is set excessively, and the construction cost of the smart

greenhouse is increasing. In conclusion, it is necessary to establish greenhouse structural code and greenhouse construction estimate

to lower the greenhouse construction cost.
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Table 1. Specifications for glass and vinyl greenhouse
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Table 3. Types of materials used and strength of design standards
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Table 4. Vertical load of greenhouse roof (vinyl)
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Table 2. Structural design method and application standards

Table 7. Equipment load and crop load

) g [AEEARETE | STREAANKCLUSDI2)

37 - SAPFEI A A (KSSCI-LSD16)

SR I R A et P

AZHA T |
AFEY F271F Foll BE 3

T 3%
i 2, i, 22, )9 sk 2 0.07KN/m
BI71E 2 0.30kN/m’
B3 (EPLE, 20] 5) 2 0.15KN/m

AL 7l |- AFTER7IFE(KDS 41 00 00, == 2019)

Fu71E |- AFE S571F 2§, tiskAEsE](2000)

AB85% 20224 5¢

A Agol Al AFEII0] ohm, AFe] AF 1)
& A5 AL G AN e Gl W A2
Ao waslel ¥ AEsFelN AAekF L Agstedrt.



@, ARYA SR Aol ik T AP TR

AdAe] AURFS A gato] A8 UF 0.29N/m7}
HEHe. FAEASE 5B Fou v HusE
5 2 2ok ASz S8 Ak AR
S

3Tl 0.8 28319 th<Table 8>.

Table 8. Snow load and applied factors
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Table 9. Wind load and applied factors
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Fig. 2. Glass greenhouse floor plan and elevation
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Fig. 3. Construction cost of glass greenhouse
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Table 10. Calculation of snow load by structural standard

@=0.5% 0 *V;? (7

o} @i?ﬂ%—%(vh)ﬂ =3 (S)E ﬁ]*Pﬂc}
Vi = Vo*(h/ho)* *Kzt )
Voo AW 0] hy =10mel|A ] 715F% (ws), hiz =29
BatEol(=AvhEel+12483%0]) (m), hi= T557 715%0]
(=10m), Kzts= A @ 7A5olth.
Fataol st A7 = AT V)] B/ el
2 B 10009l o, &2 E vld 4] 45, e
18H HWPP

mz
3
rﬁ
o
1~J
i)
_O|L
=
?2
=
-
N
it
1o
=
oo
re
o
é

9] Foks At A Al <Table 11>3F 2},
AE Fee AFTE 71 22559 KN/mol o, 24
Z 7152 vd-24 102.88 kN/mr, 224 108.49 kKN/m'=2 L
bt} wabd EaEe LATEZ 7)o AZTZ 7)F9)
45%~48% TO 2 7| e

Table 11. Calculation of wind load by structural standard
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Table 12. Comparison of member size by structural standard

5 Al AFTF2IE 22T I mE<F
| ©-150x100x4.5T 11-125x75x3.2T A%
7S
(16.6 kg/m) (9.52 kg/m) = 174%
1-150x75x3.2T 1-125x75x3.2T Az

Ad7E
(10.8 kg/m) (9.52 kg/m) = 113%

Aed T1-150x75%3.2T 1-125x75x3.2T Az
A7 (10.8 kg/m) (9.52 kg/m) = 113%
WE-71% | ©-100x100x3.2T 1-100x100x3.2T -
WE-71% | ©-100x100x3.2T 1-100x100x3.2T -
=) T1-150x75%3.2T T1-125x75x3.2T A&/
e (10.8 kg/m) (9.52 kg/m) = 113%

9249 e FAAZIE vud Ay AFTE7Ee
SATRVEEY YW eE Aeld BE Vsl 13% d
B AL RE A = U Th<Table 13>.

Table 13. Comparison of glass greenhouse member size by structural standard
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Fig. 6. Change in material cost of glass greenhouse
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