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Abstract. In this study, the lateral loading test was performed to analyze structural performance of multi-span plastic
greenhouse through full-scale experiment and numerical analysis. In order to analyze the lateral stiffness and stress,
we installed 9 displacement sensors and 19 strain gauge sensors on the specimen, respectively, and load of I mm per
minute was applied until the specimen failure. In the comparison between the full-scale experiment and the structural
analysis results of a multi-span greenhouse with venlo-type roof according to bracing installation, there was a large
difference in the lateral stiffness of the structure. By installing a brace system, the lateral stiffness measured near the
side elevation of the specimen increased by up 44%. As the bracing joint used in the field did not secure sufficient
rigidity, the external force could not be transmitted to the entire structure properly. Therefore, it is necessary to
establish a bracing construction method and design standards in order for a greenhouse to which bracing applied to

have sufficient performance.

Additional key words: FEA, bracing, lateral stiffness, wind load

M B

1990 thol] 2317} 3m A0 12W £Ao0] HgE B
A, 315 A A NS A3 A el A ek,
S57olA] H2 AR & A 31 b e et
o} re 42 o1 AL As] Sla) 231 ol 7k 5
6m o402 Yol AL Falgol thet T ohaAe] 3
oFs}A o] ZA|Ho| 3 Fakale) WA H O = S o] §
skl 24 Aol A 8E%iTHYu 5, 2012)

240 Ao g E The] e 3 R BT XA
2 KSR YA 08 PRI F3 P} ol Fol 3 9]
Ak 7bAke] Feh o], AX|$1X), A2l chat ekt 7]
ol glof W AT I ABE 1 ek Wb S 1

*Corresponding author: choimk82@korea.kr
Received October 5, 2022; Accepted October 21, 2022

438

(12

A g5 xS AT A ol Aol 7HEAY
t}. o] gt Ad 5] Zfo| 7} sk Ajl o R HA 1 <
, FAe 27143k FA9] 44587 501 AUtk Choi
017; Choi -5, 2018; Chung 5, 2015).

ol ol

7

[
N
my,

[e]
[\

SA G51E BARS 918 TR AT ] 22 5
B350 digr S Qs vlnjgk Aol ol ofk w3

= 74417171 f1gt HdH ol oigh A5 At At AR
thPark 5, 2010; Yum 5, 2010). T3} <Fjof| A 241 71Af
A2 EE B0 QAFTFAREL o] gt A Fof kgt
¢t mlmlgh Aotk (Yoo, 2009). 24 AR 9] =5 <t
g o) S5 W= 7ol et =7 HEL= ool
A ¢k glom 7|gol AAE= 4= Bt e] Ado] &
o - 240 AA| ATt F4 8] s Eok 1eeg
241 7ol o3t Bt B kE A Sk Tl ool qirh

24 A O AREE= 7= LR A AE] v A 2k ohE
Al 715 SR A3 1A 02 A5, Fajje] =

Journal of Bio-Environment Control, Vol. 31, No. 4, 2022



ZH Ao mhE HEY A%

ALt Aol= AAA | whet o2 A| AR =]aL glek E3F7HAY
£ A g5t 2Al0) FRASH el it 712 E gl Al
Aolc. uhebd £419] FatelaS stetst] sia) 7Hrt 4
A5 £Al0] P s AT Ba) et Bart glck
A% 7220] 2.9 A7) 8o B Tl 248 e
AFE0] o]Fo|Z| il ¢J e m(Cho2} Kim, 2019; Park 5,
2018), 24 ol tigh A A= BA] o= Aot
(Choi 5, 2017). & A= 7HI7HEA1E 240 205
A7) Ql8l w2712 AFAE o2 ek skl

3
S} 4B stk MRS TH) A8 ol Bido]

GV

2014) 0.2 A A2 Z8.0m, =316.0m, E3.7.1m, 7]
5217 4.0m, 20| 8.0m 2] 2645 A% 517] 412 AZ5H
ou] 715 Zuiat Aol X3 7MY B7E A8k Fig.
2). 4 A 28 7hAle] A% Fehi= Fig 13} 2o

13} 2} 7159] 788 SRT275(3HE7}E 275MPa)o|r,
TR 125%75(7 12X A| 2)x2.9mm(F7) o[t A71EHe]
ZY2-- SPVHS(3HE74E 295MPa)o]w, ThH 2|4 31.8mm
(217)x1.5mm(FA)olct. 71Ae] A-S- SPVHS(FE7 =
295MPa)o |, THHA|==21.7mm(£]7)* 1.8mm(F7) ot}

12 515 st

QInkERl 71 ) XA dpdo sl je] A
&l 7|1&2 2 u]= ANSI/SSFI SC100-5/052}F A E7Hd2e]
510] A4 Aol Tt Aol ZAlS L NS 18
) eA FxE] gt AR71Ee 2451 SErKLee

X

®)

439



AEEINE T

1.

Table 1. Member dimension and material properties.

9% - PUH - A - 0lFT - Uoh

1 Di |
Classification Column Rafter Purlin of rafter Upper/lower ‘agora Bracing member Gutter
chard member
Steel grade SRT275 SPVHS SPVHS SRT275 SPVHS SPVHS 6063-T5
Yield strength (MPa) 275 295 295 275 295 295 110
Out diameter (mm) 125x75 31.8 254 75%45 21.7 21.7 65x100
Thickness (mm) 29 1.5 1.5 2.1 1.8 1.8 2.0
_ Unit: m Unit: m
D,
Dyy > <
DHy o 11 %
f 2

(A) Displacement

Fig. 3. Location of a sensors. (A): Displacement, (B): Strain.
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Fig. 4. Load-displacement curve at DH4 location.

Fig. 5. The failure mode of specimens with bracing members installed

in the column top.
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Fig. 6. Load-displacement graph at displacement measurement location.
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Fig. 8. Greenhouse modeling without (A) or with (B) bracing.

Table 2. Numerical lateral stiffness comparisons.
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