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Analysis of a Structural Safety in a Rain—Protecting
Structure of the duck type for Grapevine Cultivation
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(a) Real shape (b) Denomination of a rain-protecting structure

Fig. 1. Configuration of a rain-protecting structure of the duck type to be analyzed
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Fig. 2. Dimensions of the rain—protecting structure of the duck type

Table 1. Range of variables practically used for a rain-protecting structure of the duck type

=T Fol =7 A mm)
pras =z P
HUECEE S e I Lt wgy F399
F7F A 33 $48.1x2.3t §254x1.5t - 22.2x1.5t 922.2x1.5t §22.2x1.5t $22.2x1.5t -
57} B 33 ¢481x2.3t ¢81.8x1L5t - $22.2x1.5t ¢22.2x1.5t $254x1.5t §25.4x1.5t -
X7 C 33 ¢481x23t ¢48.1x1.8t ¢31.8x1.5t 22215t §22.2x1.5¢ §22.2x1.5t §22.2x1.5t P48.1x1.8t
¥7FD 36 $48.1x23t §31.8x15t ¢31.8x15t §22.2x1.5t §22.2x1.5t 254x1.5t §25.4x1.5t ¢381.8x1.5t

Table 2. Range of variables to be optimized for a rain-protecting structure of the duck type

7% Yol Z A (mm)
A e S, Bz2F, FA 7,
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(m) BEA7EY, A5, L2253
015.9x1.2t
2.7 $19.1x1.2/1.5t
3.0 931815t $21.2x1.2/1.6/1.8t
' $33.5%1.6/1.8/2.0/2.1/2.3t e
33 $22.2x1.2/1.5t
042.2x1.6/1.8/2.0t
36 $25.4x1.2/1.5t
$42.7x1.6/1.8/2.0t
39 $26.7x1.2/1.6/1.8/2.0t
$48.1x1.8t
42 $27.2x1.2/1.6/1.8/2.0t
$31.8x1.5t
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Table 3. Maximum stress for the existing rain-protecting structures in ansung city

Max. stress(N/mr)

Group Instant max. wind velocity Maximum snow-depth
(26.6m/s) (22.5cm)

Film(PE) Pipe Film(PE) Pipe

Farm A 6.6 4075 3.7 3174

Farm B 6.1 348.1 3.3 2735

Farm C 6.5 248.7 35 2184

Farm D 7.1 376.1 38 305.8

Table 4. The Optimized specification of pipes
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7 xFA  042.2x2.0t 927.2x1.6t ©0159x1.2t $31.8x1.5t $31.8x1.5t $31.8x1.5t $27.2x1.2t

7+ A 3.0m - - 3.0m 100cm - -

Table 5. Maximum stress for the optimized specification of pipes

Max. stress(N/mr)

Material Instant max. wind velocity Maximum snow-depth
(26.6m/s) (22.5cm)
Film(PE) 53 2.6
Pipe 156.6 128.8
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(a) Velocity contour(m/s) (b) Total pressure due to the wind
Fig. 3. Contour of the velocity and distribution of the total pressure

(a) Wind load (b) Snow load
Fig. 4. Stress(Von mises) for the optimized specification of pipes
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