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Abstract : Vinyl house consists of main rafter, lateral member, clamps and polyethylene
film. Many vinyl houses are used in the countryside to grow vegetables. These vinyl
houses have occasionally been collapsed due to heavy snowfall in winter. Many farmers
get a lot of economical damages, if vinyl houses are collapsed. So it is most important to

built a safe vinyl house that can withstand heavy snowfall. In this study, a structural
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analysis was performed on three types of vinyl houses(07-single-01, 10-single-04,
12-single-01). In addition, the structural analysis of the three types of vinyl houses
provided axial forces, flexural moment, and combined stress. For these three types of

vinyl houses, structural safety was reviewed by obtaining the combined stress ratio by
the strength design method. This structural review showed that the specifications for the
vinyl house proposed in the design are not safe. Especially, the result of increasing the
design snow load by 15 percent and 30 percent showed that the vinyl house structure
constructed as a standard for vinyl house was a more dangerous structure. Therefore,
it is necessary to revise regulations such as increasing the thickness of rafters or
widening the gap in order to make vinyl houses structurally safe for heavy snowfall in the
future, and to devise diverse methods to make vinyl houses that are structurally safe.
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Fig. 1. Basic greenhouse frame,

Table 1. Standard greenhouse

Height ;
Tyoe W\lgth gh Rafter standard sncl)zssilgnﬂl
M3 HI | H2 | Qmm)<t(mm)@cm <P
@ | m | m (cm)
07-Single-1 | 50 | 12 | 14 | @254x1.5t@60 50
10Single-4 | 82 | 1.6 | 23 | ®31.8xL.7t@50 41
12Single-1 | 7.0 | 20 | 19 | ®42.2x2.1t@90 55

30 1

Unitsnow load per 1cm(N/m?)

Snow depth(cm)

Fig. 2. Unit snow load according to the snow depth,
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Table 2, Ground snow load((.5,, N/m?)

Design snow . o .
Type load 100% 115% 130%
07-Single-1 500 618 747.5
10-Single-4 410 4715 550.6
12-Single-1 578 716.3 868.7
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Table 3. Roof slope coefficient

Roof slope | 0° 10° | 20° | 30° | 40° | 50° | 60°

C, 1.00 | 1.00 | 0.91 | 0.73 | 0.55 | 0.37 | 0.18 0
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Fig. 3. Balanced snow load distribution of vinyl house
(07-Single—1, Design snow load=100%).
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Fig. 4. Unbalanced snow load distribution of vinyl house
(07-Single—1, Design snow load=100%),
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Fig. 5. Node numbers of vinyl house,
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Fig. 6. Axial force distribution according to the balanced
design snow load(07—Single—1).
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Fig. 7. Moment distribution according to the balanced design
snow load(07-Single—1).
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Fig. 8. Axial force distribution according to the unbalanced

design snow load(07-Single—1).
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Fig. 9. Moment distribution according to the unbalanced
design snow load(07-Single—1).
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Table 5. Structural analysis results
Analysis Axial force Moment
results (V) (N +m)
Type Balanced | Unbalanced | Balanced | Unbalanced
100% 650.7 329.2 2245 286.6
07-Single-1| 115% 803.6 406.7 2712 353
130% 970.2 490.9 334.8 4275
100% 766.7 529.4 406.1 395.3
10-Single-4|  115% 883 608.7 467.5 4544
130% 1031.9 711.6 546.5 5314
100% 1528.4 740.3 824.9 1003.1
12-Single-1| 115% 1894.4 9174 1022.8 12433
130% 2300.3 11133 12422 1508.8
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Combined Combined strength ratio
strength ®)
ratio
Type Balanced Unbalanced
100% 0.996 1.264
07-Single-1 115% 1.230 1.556
130% 1.468 1.885
100% 1.001 0.972
10-Single-4 115% 1.152 1.117
130% 1.347 1.306
100% 0.930 1.123
12-Single-1 115% 1.153 1.392
130% 1.401 1.689
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