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Behavior of Multiple Vinyl House Frames Reinforced by Steel Wire
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Abstract

For the reason of economy, farmers and structural engineers prefer the vinyl house frame members that have the lightest

cross sections. Therefore, in order to reach this aim, rod bracing system is the best method for multiple vinyl house frames. In

this study, wire rods (tension members) are used to be bracing members in multiple vinyl house frames. The effects of

additional wire rods in the frames are investigated by the variations of the bending moments, axial forces, displacements and

combined stresses in the main frames that are reinforced by different shapes of rod bracing system.

Vinyl house frames are usually made by steel pipe members and collapsed by the excessive wind and snow loads. Two

kinds of bracing models are used for wind and snow loads separately in this study. The effective bracing models for each load

are finally figured out.
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Figure 1. Standard multiple vinyl house frame
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Figure 6. Snow load on multiple frames
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Figure 7. Wind load on multiple frames
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Figure 8. Bending moments in multiple frames with
horizontal bracings caused by snow load
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Figure 9. Maximum bending moments in multiple frames
with horizontal bracings caused by snow load
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Figure 10. Axial forces of multiple frames with horizontal
bracings caused by snow load
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Figure 11. Maximum axial forces of multiple frames with
horizontal bracings caused by snow load
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Figure 12. Maximum combined stresses of multiple frames
with horizontal bracings caused by snow load
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Figure 13. Maximum vertical displacements of multiple
frames with horizontal bracings caused by snow load
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Figure 14. Bending moments in multiple frames with

X-bracings caused by snow load
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Figure 15. Maximum bending moments in multiple frames
with X-bracings caused by snow load
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Figure 16. Axial forces of multiple frames with X-bracings
caused by snow load
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Figure 17. Maximum axial forces of multiple frames with
X-bracings caused by snow load
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Figure 18. Maximum combined stresses of multiple frames
with X-bracings caused by snow load
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Figure 19. Maximum vertical displacements of multiple
frames with X-bracings caused by snow load
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Figure 20. Bending moments in multiple frames with four
divergent bracings caused by wind load
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Figure 21. Maximum bending moments in multiple frames
with four divergent bracings caused by wind load
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Figure 22. Bending moments in multiple frames with two
divergent bracings caused by wind load
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Figure 23. Maximum bending moments in multiple frames
with two divergentl bracings caused by wind load

<Figure 21>3} <Figure 23>¢ Huv] FLwWE W3}
A BE vkl o] 718 JhA e E7]H o o
E

el wl aRAUdS & F AUk
<Figure 24>, <Figure 25>¢} <Figure 26>, <Figure
27> 747 Adlel BAGANG 208 BAY AT B
Zzo| )3 zZ+ AHo| Ao Zuake Wale}
of Au) e vebdl Zolth el B v
o B71% 7H7E AAE %9 2709 7HA

b gzl o AdATE BRuEe] Fgoe
9ol ofziel Aolg mgon, 2hel 2718 szt 4
d 229 AgelME 2713 sbie] #7140 ofA 3
Wol A Wolass Ere A FUFYel past %
A

<Figure 28>3} <Figure 29>% 22 4709 2702 &7]
7H7E AAE AsdE =29 Fskwol g Hd

HS Ygi Aolw <Figure 30> <Figure 31>
THHAE YERA Aolth Wi 71F Y FEel 94
718 7 229 FRYUES nRvAR Fx9)
o =S FEUAY i A9 ZHTF S
ogF 3 . =3 <Figure 28>3 <Figure 29>0A4 1
A SUEgYe x9 74 AAdd A9 dFE
wH A3 o AmMES & ¢ Aok 2D 19
zx9 F2UYg Fd, 5 $¢

7t

P fEs I O

& oo

EOS AN e o obeopoh Buop% of

fo] AFE = § JouZ Model 17 A% dej7t 3
Az gigte] & & gl& Aot
é 3 —#—-Model 1
g —Model 10
é‘ 25 ——Model 11
= ——Model 12
5 2 --Model 13
—e—Model 14

\?,//*:3:.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Node Number|

Figure 24. Axial forces of multiple frames with four
divergent bracings caused by wind load
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Figure 25. Maximum axial forces of multiple frames with
four divergentl bracings caused by wind load
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Figure 26. Axial forces of multiple frames with two
divergent bracings caused by wind load
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Figure 27. Maximum axial forces of multiple frames with
two divergent bracings caused by wind load
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Figure 28. Maximum combined stresses of multiple frames
with four divergent bracings caused by wind load
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Figure 29. Maximum combined stresses of multiple frames
with two divergent bracings caused by wind load
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Figure 30. Maximum horizontal displacements of multiple
frames with four divergent bracings caused by wind load
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Figure 31. Maximum horizontal displacements of multiple
frames with two divergent bracings caused by wind load
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