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A Study on Stability of Arch-Type Vinyl House Structures

y & 5

Jung, Hwan-Mok

& 4 3

Yoon, Seok-Ho

Abstract

Construction of vinyl house structures is increasing because they do not have a large cross section as non-permanent
structures. Vinyl house structures are apt to collapse by snow load because they have a small size member as a temporary
building. Therefore, it is very important to ensure not only the stiffness of the individual member, but also the overall

stability of three-dimensional arch-type vinyl house structures.

The purpose of this study is to estimate the stability of arch-type vinyl house structures that have a various curvature

under the vertical load such as snow load.

As a result of the study, the buckling load of V27 model is the largest, and the values of buckling load have a
tendency to increase with increasing H(height of arch) in the case of H<2.75m, but to decrease with increasing H in the

case of H=275m
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b) Joint number &  member number

<Fig. 1> Shape of cross section and joint &
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member number of roof structure

<Table 1> Interpretive model and data

Model | H(m) Specification

mg l-gg « Arch height : 1.0m~4.5m

Vi5 150 % Arch bottom diameter: A=4.5 m
V17 1.75 ¢ Vinyl house height: L=18m

V20 2.00 ¢ Steel type : SS400

V22 | 2.25 |« Member size: @48.6x2.8

Va5 2.50 | Working load: vertical load

Va7 2.75 o

V30 300 I Load act only on joint.

V32 3.25 [« Junction : Rigid joint

V35 3.50  No degree of freedom on the member
V37 3.75 k Assummption as linear member

V40 4.00 |, Support: Fixed

V42 | 4.25 pport:

V45 450 [f Disregard of vinyl—strength
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<Table 2> Results of analysis for each models
without Tension-bar

Buckling Load Axial force Displacement

Model Qcr Buckling | P Vv
uckling max max
(/)| Qa Ny | G | MP | ()| Qv | My

Member

V10| 1.047 |0.58]38,40|—23.0|0.99| 27 | 19 |1.00| 39

V12| 1.269 [0.70]38,40|—23.2|1.00| 27 | 29 |1.53| 39

V15| 1.430 [0.79]38,40|—22.7[0.98]| 53 | 50 |2.63| 39

V17|1.572|0.87|38,40|—22.4/0.97| 66 | 71 |3.74| 39

V20| 1.6750.93|38,40|—22.0{0.95] 66 |109|5.74 | 39

V22|1.749 10.97]|38,40|—21.4|0.93| 66 |149|7.84| 39

V25|1.790 ]0.99]38,40|—20.8|0.90| 66 |214[11.26] 39

V27]1.802(1.00]|38,40|—20.0]0.86| 66 |289[15.21] 39

V30| 1.791 0.99]38,40|—19.1|10.82| 66 | 364 [19.15] 39

V32| 1.761 [0.98]38,40|—18.1]0.78| 66 | 469 |24.68| 39

V35|1.714 |0.95|38,40[—17.0/0.73| 66 |574(30.20] 39

V37| 1.655(0.92|38,40|—15.9/0.69| 66 | 694 |36.52| 39

V40| 1.587 |0.88| 39 |—14.8]/0.64| 66 | 814 |42.83|] 39

V42|1.5613]0.84] 39 |—13.7]0.59| 66 |934 [49.15] 39

V45|1.436 [0.80] 39 |—12.6/0.54| 66 |1069]56.25 39
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<Table 3> Results of analysis for each models
with Tension-bar

Buckling Load Axial force Displacement

Model e P Vo
N/ | Qo | Na | ) | @ | Mp || Qv | My
V10| 1.296 [0.58|38,40(|—28.3|0.95| 27 | 4 |1.00| 16
V12|1.529 |0.68|38,40(—28.2(0.95| 29 | 6 |1.69]| 16
V15|1.742 |0.77|38,40[—28.7[0.96| 29 | 9 |2.68| 16
V17|1.932 |0.86|38,40({—29.3/0.98| 29 | 14 |3.97| 16
V20|2.0830.93|38,40({—29.8/1.00| 29 | 19 |5.52| 23
V22|2.147 |0.95|38,40(—29.4(/0.99| 29 | 25 |7.02| 23
V25(2.209 |0.98(38,40(—29.3/0.98| 42 | 31 |8.77| 23
V27| 2.249 [1.00|38,40(—29.3]|0.98| 42 | 37 |10.59| 23
V30| 2.225|0.99|38,40[—28.60.96| 42 | 42 |12.04| 23
V32(2.202 |0.98(38,40(—28.20.95| 42 | 47 |13.46| 23
V35(2.137 |0.95|38,40(—27.3/0.92| 42 | 51 |14.35| 23
V3712.057(0.91{38,40|—26.3/0.88| 42 | 52 [14.81| 30
V40| 1.973 |0.88]38,40[—25.3/0.85| 42 | 52 |14.86| 30
V42|1.869 |0.83| 39 [—24.1/0.81| 55 | 50 |14.25| 30
V45(1.770 |0.79| 39 [—23.0(0.77| 55 | 46 |13.16| 37
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(c) V45 model for case without tension bar
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ig. 4> Buckling mode for representative model
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<Table 4> Axial force of representative member

Model Pmax Pso Ps1
ode

| Ry | |y | s
V10 | —24.2|1.00| 0.03 | 0.01|—0.01] 0.01
V12 | —23.5(0.97| 0.06 |0.02 | —0.01| 0.01
V15 | —23.9(10.98| 0.13 | 0.05| —0.03| 0.02
V17 | —22.710.94| 0.21 | 0.08 | —0.05] 0.03
V20 | —22.510.93| 0.35 | 0.13|—0.09] 0.05
V22 | —21.5/0.89| 0.50 [ 0.19| —0.15] 0.08
V25 | —21.110.87| 0.73 |0.28 | —0.26| 0.13
V27 | —20.3(10.84| 0.99 |0.37|—-0.40| 0.21
V30 | —19.110.79| 1.22 | 0.46 | —0.55] 0.28
V32 | —18.210.75| 1.53 | 0.58 | —0.78 | 0.40
V35 | —=17.110.70| 1.80 | 0.68 | —1.00| 0.52
V37 | —=16.0(0.66| 2.07 | 0.78 | —1.26| 0.65
V40 | —14.8(0.61| 2.30 | 0.87 | —1.50| 0.78
V42 | —13.7|10.56| 2.48 [ 0.94|—1.71] 0.89
V45 | —12.6 |0.52| 2.65 | 1.00| —1.93 | 1.00
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<Fig. 6> The ratio of axial force of the each mode
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