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Abstract.

The structural stability of a simple-typed cultivation facility with a width of 5.6 m for growing

Pleurotus ostreatus was analyzed by modeling the facility as three-dimensional steel frames. The computa-
tion was done by using the finite element analysis program, ANSYS and the criterion of determining struc-
tural stability was based on the allowable stress design (ASD). The computational results showed that the
structure with a straight-typed bed column was more stable than those with other types of bed columns
against snow depth but there was little difference against wind velocity. As results, the interval of rafter had
a more influence on safety wind velocity than that of bed column, while the interval of bed column was
more important to safety snow depth. Finally the bed column against buckling was stable in all cases con-

sidered in this paper.
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Fig. 1. Wind coefficients applied on each of the faces of a
Pleurotus ostreatus cultivation facility.

Y

Fig. 2. Snow load applied on the roof of a Pleurotus
ostreatus cultivation facility.
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Table 1. Material properties of the structural pipe.
Ultimate stress, g,x10° (N*m™?)
3924

Material
SPVHS (SGH400)

Yield stress, o, x107° (N-m™)
289.4

(¢) Branch type

(a) Straight type (b) Triangle type

Fig. 3. Inside view of Pleurotus ostreatus cultivation facilities according to the configuration of bed columns.
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Fig. 4. Main cross-section view (left) and its section A-A (right) of the 5.6 m Pleurotus ostreatus cultivation facility with a

straight-typed bed column of $ 31.8x 1.5t @ 1,500 % 3,000.
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Table 2. Analysis classification according to the specifications of rafter and bed column.

Bed col
No. Pipe Rafter (mm) —— ec comn
Specification (mm) Type
1 ¢ 31.8x 1.5 t@1,800x 1,800 . .
SPVH 25.4x 1.5 t@600 Straight, T le, Branch

2 $254x151@ 9 31.8x1.5 @1,800x 3,600 aight, Triangle, Branc
3 31.8x 1.5 t@1,500 x 3,000

$254x 15 1@500 —onBx 15 1@1500x
4 9 31.8x 1.5 (@2,000 x 4,000
5 SPVHS 0 25.4x 1.5 (@600 ¢ 31.8x 1.5 t@1,800 x 3,600 Straight

al

6 (SGHA400) 6 31.8x 1.5 t@1,500 x 3,000

¢ 31.8x 1.5 @500
7 ¢ 31.8x 1.5 t@2,000 x 4,000
8 ¢ 31.8x 1.5 t@600 ¢ 31.8x 1.5 t@1,800 % 3,600

Table 3. Critical buckling load and allowable stress of the bed column.

Bed column Bed column of the 1st row Bed column of the 2nd row
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Fig. 5. A buckled simply-supported(hinged-hinged) col-
umn under an axial compression force due to snow load
and a curve for compressive stress (P/A) versus slender-
ness (L/r).
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Fig. 6. Structural stability according to the configuration of bed column.
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Fig. 7. Structural stability according to the specifications of rafter and bed column.
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Fig. 8. von Mises stress distribution(left), von Mises stress distribution with deformed shape(middle) and displacement dis-
tribution(right) of the Pleurotus ostreatus cultivation facility with a rafter of ¢ 31.8x 1.5t @ 500 and a bed column of

¢ 31.8x1.5t@ 1,500% 3,000 at safety snow depth of 48 cm.

Table 4. Stability of bed columns against buckling.

Pipe Compressive stress, o, x 10° (N +m™)
Snow depth
Rafter (mm) Bed column (mm) Bed column of the 1strow Bed column of the 2nd row
42 cm ¢ 25.4x 1.5t@500 11.9 12.8
$ 31.8x 1.5 t@1,500% 3,000
48 cm ¢ 31.8x 1.5t@500 12.5 14.4
56 cm $25.4x1.5t1@600 ¢ 31.8x1.5t@1,800x 1,800 11.2 104
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