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A Study on Buckling Characteristics of Arch-type Vinyl House
Structures according to Analytical Precision

&4z

Yoon, Seok—Ho

Abstract

The construction of vinyl greenhouses are increasing because of economic feasibility, construction period, and construction
regulations. However, the vinyl greenhouses are apt to collapse by snow load since they have a small member as a
temporary structure. The 3 types of buckling such as global, member and nodal buckling could be occurred to arched
structures according to characteristics of cross section. To examine the member buckling, the precision of analysis need to
be enhanced. In that case, we can examine the characteristics of the those buckling.

The purposes of this study are to verify buckling characteristics of structures using the method of high precision analysis
with a center node of member.

The results of high precision analysis bring member buckling, and in the analysis method having the center node of
member, the value of strength is getting lower than a previous study.

Keywords : Arch-type vinyl house, Stability, Buckling load, Analytical precision, Reinforcement of tension bar

1. ME
R T
3349) obA 2B 74 ok Folt ALgRA)
el g AR, wAR2, A9RE ol
AT 5 P g A4 FEEY AS % 7
2 542 ok aie a4 Afwg Ao oA
%9 Bash ek N
mebd B Aol AR 19 T4 A72A @;a) Jhape of eross sestion
kR HES 7R olXY Y videle s 72 A A A 4 A
B9 R ) AYAREE THS B9 22 | W VN VAW VAN
24S gEshs otk 2
slapataded
2. DE R oAty dakatatss
- A ,
2.1 gamy o LA {%A éﬁﬁ éa A\ ‘éé*
Eoﬂogqg_tﬁélc}% io. = ﬁ;
& dvel e Fde <Fig. 1> e OLA ‘ééﬁ AN é}i{\“ %
o}y uldahes Fzolth <Fig. 1 (a)>& HIYet YRS W
$2 2o BEE Uehle, 97)4 RE opxdw DLA DA B o g\

(b) Joint & member number

* =] © ol 1A A~ YA
A3)Y, AUty E533ty wg, F8HEpAL . . .
oo o e (with no middle-point)

Department of Civil Engineering, Kyungdong University

SIAZUA XSGR _ 57



f
b=

RO TR

0.
N AN
N A
65) )
o § Ap
) 69 @ﬁé 2N @)4& 33
iy & AP
2) 2
3 D
56 o)
A
93
Al

(c) Jomt & member number(vvlth m|ddle—p0|nt)

(Fig. 1) Shape of cross section and joint &
member numbers of arch frames

A ojAge] A9 %

, He=

o}

d o) Folo|tk. <Fig. 1>9] (b)¢} (o) ZHEHS
THEA g A9 melske 29 oxle] A%
els s 9 EANEE Uehdr)
2.2 s
(Table 1) Interpretive model and data
Model|H(m) Specification
V20 | 2.00 f Arch  height : 2.0m~4.5m
* Arch  bottom width: A=9.0 m
Va2 12.25 % Vinyl house length : L=9m
V25 | 2.50 [+ Steel type : SS400
* Member  size:@48.6%X2.8
ver 1275 = Working load: two types snow loads
V30 | 3.00 | (overall area & half area load)
V32 | 325 « Load direction -‘V.ertlcal direction
« Load act only on joint.
V35 | 3.50 [ Junction : Rigid joint * Support: Fixed
V37 |3.75 % D1sregar(.1 of V1nyl—strength
* Assumption as linear member
V40 | 4.00 }« Analytical precision condition have
Va2 | 405 twg types, ong frame h.as one element|
(with  no middle point) and two
V45 | 4.50 | elements(with middle point)
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(Table 2) Results in the case of no tension-bar,
full-load(no middle point) aQ=Qcr/Qcr(V27)

Model

Buckling Load

Axial force

Displacement

Qcr
(kN/m)| o | Bn

Pmax

(kN Fm

a,

Vmax

(mm) Dn

o

V20

1.900(0.93(17,19

—24.8/1.00| 27

125(1.00| 18

V22

1.985(0.97|17,19

—24.110.97| 27

17811.42| 18

V25

2.034 10.99(17,19

—23.3]0.94| 27

24411.95| 18

V27

2.051 {1.00{17,19

—22.210.89| 27

32212.58| 18

V30

2.03910.99(17,19

—21.0{0.85| 27

41113.29| 18

V32

2.00510.98(17,19

—19.8{0.80| 14

51014.08| 18

V35

1.95210.95(17,19

—18.6|0.75| 14

61614.93| 18

V37

1.88610.92(17,19

—17.3|0.70| 14

72715.82| 18

V40

1.810|0.88| 18

—16.0{0.65| 14

84116.73| 18

V42

1.726 10.84| 18

—14.8/0.60| 14

954 17.63| 18

V45

1.638 {0.80| 18

—13.6/0.55| 14

1065|8.52| 18

(Table 3) Results in the case of no tension-bar,
half-load(nho middle point) aQ=Qcr/Qcr(\V27)

1 Buckling Load Axial force Displacement
e (| Qo | B | () | @ | Fm [(m5| av | D
V20|2.47110.91| 33 |—18.3/0.99| 19 [1404/1.00| 19
V221|2.593(0.95| 33 |[—18.4/1.00| 19 |1541|1.10| 19
V25(2.673(0.98| 5 |[—18.4/1.00| 19 |1670[1.19| 19
V27]2.715(1.00| 33 |[—18.4/1.00| 19 |1792(1.28| 19
V30| 2.725 (1.00| 33 |[—18.3/0.99| 19 |1908|1.36| 19
V32|2.708 [0.99| 33 |[—18.0/0.98| 19 |2019|1.44| 19
V35]2.669 (0.98| 5 [—17.7/0.96| 19 |2127|1.51| 19
V37|(2.612|0.96| 33 |—17.3|0.94| 19 [2231|1.59]| 19
V40| 2.543|0.93| 33 |—16.8/0.91| 19 [2335|1.66] 19
V4212.463 |0.90| 33 [—16.2/0.88| 19 |2438|1.74| 19
V45| 2.377 10.87| 33 |—15.5|0.84| 19 [2545[1.81| 19

(Table 4) Results in the case of no tension-bar,

(Table b) Results in the case of no tension-bar,
half-load(with middle point)aQ=Qcr/Qcr(\V27)

Buckling Load Axial force Displacement
] aa [ [ Bso [0, | em [l a0 [ o
V20(2.347]0.92| 88 |—18.4/0.98|38,90|1395|1.00| 49
V22|2.45410.96| 8 |—18.6/0.99|38,90|1522|1.09| 49
V25(2.520(0.99 —18.7|1.00]38,90|1616[1.16| 49
V27(2.549(1.00 —18.6/0.99]38,90|1755[1.26| 49
V30(2.548|1.00| 8 |—18.3/0.98|38,90(|1890|1.35| 49
V32(2.521|0.99| 88 |—17.9/0.96|38,90|1969|1.41| 49
V35(2.47310.97| 88 |—17.4/0.93|38,90|2095|1.50| 49
V37(2.409|0.95| 88 |—16.8|0.90|38,90(|2216|1.59| 49
V40(2.33410.92| 8 |—16.1|0.86|38,90|2287|1.64| 49
V4212.250(0.88| 88 |—15.3|0.82|38,90(2420({1.73| 49
V45(2.160(0.85| 89 |—14.4|0.77|38,90|2546|1.82| 49

(Table 6) Results in the case of tension-bar,
e point)aQ=Qcr/Qcr(V27)

full-load(no midd

Model

Buckling Load

Axial force

Displacement

Qcr
(kN/m)| Go | Bn

Pmax ap Fm

Vmax a\,' Dn

V20

2.31210.91(17,19

(kN)
0.98]29,30

(mm)
1.00| 18

V22

2.43810.96(17,19

—33.6
0.99129,30

32
1.31| 18

V25

2.52310.99(17,19

—34.0
1.00{29,30

42
1.72| 18

V27

2.545(1.00(17,19

—34.2
0.99129,30

55
2.19] 18

V30

2.537(1.00|17,19

—33.7
0.97129,30

70
2.75| 18

V32

2.50410.98]17,19

-33.2
0.95(29,30

88
3.41) 18

V35

2.43110.95|17,19

—-32.4
0.91129,30

109
4.09| 18

V37

2.34910.92]17,19

-31.2
0.88]29,30

131
4.88| 18

V40

2.24310.88]17,19

—30.1
0.84129,30

156
5.66| 18

V42

2.12910.84]17,19

—28.6
0.79129,30

181
6.47| 18

V45

2.008(0.79(17,19

—27.1
—25.6]0.75(29,30

207
233(7.28| 18

(Table 7) Results in the case of tension-bar,
half-load(no middle point) aQ=Qcr/Qcr(V27)

full Ioad(thh middle pomt) aQ Ccr/ch(V27) Buckling Load Axial force | Displacement
Buckling Load Axial force Displacement Model Q B v
Model () P v Clas| Bn | 4% | o, | Fm |/ /™% @ | Dn
Ccr max max (kN/m*) Q (kN) P (mm) v
a/m)| G | B (kN | Qo | Fm ()| Qv | Pn -

V20|3.582(0.93| 33 |—68.2{1.00| 30 |2345|1.00| 19

V20| 1.864 |0.94| 49 |—24.7{1.00|54,63|147|0.10| 47
- V2213.742|0.97| 5 |—=65.7|0.96/ 30 |2707|1.15| 19

V22|1.940(0.97| 49 [—23.9/0.97|54,64]209(0.15| 47
— V25(3.820(0.99| 32 |-61.5[0.90| 30 [3015/1.29| 19

V25|1.982 |1.00| 45 [—23.1/0.94|54,65|287(0.20| 47
V27(3.844(1.00| 4,32 |—57.5[0.84| 30 (3330{1.42| 19

V27(1.991 |1.00| 56 |—22.0/0.89|54,66|379(0.27| 47
— V30(3.847(1.00| 4 |—54.9[0.80| 30 [3717|1.59| 19

V30(1.973|0.99| 45 |—20.9|0.85|54,67|484(0.34| 47
— V321(3.79010.99] 4 |—-51.2/0.75| 30 [4046[1.73| 19

V32(1.9320.97| 25 |—19.7|0.80|54,68|598(0.43| 47
V35(3.517|0.91] 33 |—31.1/0.46| 30 [2829]1.21| 19

V35| 1.8750.94| 90 |—18.4/0.75[28,80|7180.51| 47
V371(3.42110.89] 33 |—27.7/0.41| 30 [2858|1.22| 19

V37(1.8050.91| 57 |—17.2/0.70[28,80|841 (0.60| 47
V40(3.314(0.86| 5 [—25.1{0.37| 30 (2940{1.25| 19

V40| 1.726 |0.87| 27 |—16.0/0.65[28,80|964 |0.69| 47
V4213.199(0.83| 5 [—23.0{0.34| 30 (3026{1.29| 19

V42| 1.641|0.82| 47 |—14.7|0.60[28,80(1083(0.77| 47
— V45(3.078(0.80| 33 [—21.3[0.31| 30 |3165/1.35| 19

V45| 1.552 |0.78| 89 |—13.6/0.55[28,80(1196/0.85| 47
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(Table 8) Results in the case of tension-bar,
full-load(with middle point) aQ=Qcr/Qcr(V27)

Buckling Load Axial force Displacement
Model

QCT Pmax Vmax
/mo| Qa | B | (N | Qo | Fm | G| Q| Do

V20(2.289(0.92| 44 |—32.7[0.99(58,59| 36 |1.00] 47

V22|2.408]0.96| 44 |—32.8/1.00({58,59| 46 |1.28 47

V25|2.468]0.99| 56 |—32.5/0.99(58,59| 58 |1.61| 47

V27(2.500(1.00 44 |—32.2|0.98|58,59| 73 |2.03| 47

V30(2.486|0.99(45,49|—31.4|0.96|58,59| 90 |2.50] 47

V32|2.438|0.98(45,49|—30.5/0.93|58,59 109 [3.03] 47

V35|2.368|0.95| 56 |—29.4/0.89|58,59(130 (3.61] 47

V37(2.274|0.91(25,29|—28.0/0.85|58,59 | 154 |4.27|46,48

V40(2.168|0.87(25,29|—26.6/0.81|58,59 | 178 |4.94/46,48

V4212.049(0.82| 25 |—25.1|0.77|58,59|202 [5.61|46,48
V45(1.925(0.77(45,49|—23.6|0.72|58,59 | 226 |6.27|46,48

(Table 9) Results in the case of tension-bar,
half-load(with middle point) aQ=Qcr/Qcr(V27)

Buckling Load Axial force Displacement

Model ch Pmax Vmax
/)| Qa | B | XY | @p | Fm | ()| Qv | Do

V20(3.508(0.89| 47 |—=71.7|1.00f 60 [2192{1.00| 49
V223.693(0.94| 87 |—=70.8/0.99| 60 [2497|1.14| 49
V25|3.823(0.97| 7 |—=66.3/0.92| 60 [2769]1.26| 49
V2713.896(0.99] 8 |—=62.0/0.87| 60 [3037|1.39| 49
V30(3.924(1.00] 8 |—=58.7|0.82| 60 [3318/1.51| 49
V32(3.912(1.00f 7 |—55.8{0.78| 60 |3602|1.64| 49
V35|3.867(0.99| 47 |—-52.8{0.74| 60 |3884|1.77| 49
V37(3.796(0.97| 47 |—49.9[0.70| 60 |4165/1.90| 49
V40(3.705(0.94| 88 |=47.0|0.66| 60 [4443(2.03| 49
V4213.598(0.92| 88 |—44.2|0.62| 60 [4720{2.15| 49
V45(3.473(0.89| 8 |—40.4|0.56| 60 [4944(2.26| 49
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(Table 10) Axial force of representative member with
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