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ABSTRACT

For the reasonable analysis of design problems for agricultural facilities, considered the reinforcing effect of thin-wall. The most
of agricultural structure is constructed small scale and have many purposes. Thus it has been designed temporary rather than
permanent structure, and has relatively large slenderness ratio, small section and semi-rigid condition. Therefore many agricultural
facilities are consist of relatively strong frame with weak wall at the viewpoint of stiffness and have not been reflected in the
design. But the tension field influences to collapse of structure have already known. Therefore, we need quantification the effect of
tension field at structural analysis. In this study, present the method of quantification the effect of tension field that came out
thin-plate surrounded by high stiffness frame. The numerical results show that the effect of tension field effect for thin-wall is about
5% of the sectional area of frame in study agricultural facilities.
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Table 1 Modulus of elasticity and Poisson's ratio of frame

Table 2 Shape ratio of structure

and plate L (mm) H (mm) LH

Frame Plate 540 1260 043

Modulus of elasticity (E) 2.10x10° MPa 3.51x10° MPa 630 1170 0.54
Poisson's ratio (v) 0.30 0.38 720 1080 0.67
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Table 3 Section increase rate of frame
Section increase rate 0% 25% 50 % 75 % 100 %
D (mm) 3170 39.63 47.55 55.48 63.40
t (mm) 1.80 2.25 2.70 3.15 3.60
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Table 4 Comparison of displacement according to increase
rate of section

Increase ratio | Frame (u) (mm) Frame-plate (1) (mm) u/u
0% 10.98 8.33 0.76

25 % 4.52 3.99 0.88

50 % 2.19 2.06 0.94

75 % 1.19 1.15 0.97

100 % 0.70 0.69 0.99

Table 5 Comparison of displacement according to shape
ratio of structure

Shape ratio | Fame (u) (mm) Frame-plate (1) (mm) u'/u
0.43 25.37 19.25 0.76
0.54 21.08 15.84 0.75
0.67 17.27 12.94 0.75
0.82 13.92 1045 0.75
1.00 10.98 8.33 0.76
1.22 8.45 6.50 0.77
1.50 6.30 4.95 0.79
1.86 4.51 3.63 0.80
2.33 3.06 2.54 0.83
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Fig. 8 Section ratio of frame and bracing and section
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