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Economical and Safety Structure Design of
Tunnel-type Greenhouse for Bio-production
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ABSTRACT

The research presents a tunnel type pipe structure designed for bioproduction. Under
the principles of safety and economy, the data bases of the design were estimated. The
research also illustrates the comparison of 54 modeling structure including 3 different
height and span ratios, 3 structure scales, 3 frame spacing and 2 truss pitch angles. The
computer program STAAD-III, with the demanal of 12" degree wind force and 5

degree earth quake force resistance, calculates and estimates way of constructing while
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checking the fundamental allovable force.The results find that the minimum material
needed is 2.44kg/m’ with height and span ratio equals 1 : 3, frame spacing is 1m, trust
allocation pitch is 20 degree .This saves 33% of the material than module with height and
span ratio is 1 : 2 or 47% than it is 1 : 4.The average cost of the material to create a 1m’
inner space is NT $ 114.7/ m® ,while is 32% less than the height and span ratiois 1 : 2 , or
54% less than the height and span ratio reaches 1 : 4. When the height and span ratio is
1 : 3, the inner area extends to its maximum and the cost is most economical as well. It is

recommended that the buildings stays 10 meter long with inner space between 195 to 550

m’ and inner area between 90 to 150m? height and span ratio keeps 1 : 3. main truss

spacing is 1 meter and trust allocation inter remains 20 degree. This combination is the

most efficient and safe design founded in this study.

Keywords: Tunnel type greenhouse, Safety structure, Economy.
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510 | 2927 | AR#A | -03 | -0.11 | -0.17 | BH | -0.15 | -0.05 | 038 | 101.6 | 3.5
3%9 195 B | 017 | -0.17 | -0.08 | AA | -0.04 | -0.03 | 0.05 | 48.6 2.5
4%¥12 | 3468 | B | -026 | -025 | -0.13 | BAAH | -0.07 | -0.04 | 0.09 | 60.5 2.5
5%15 5419 | AH | 035 | 034 | 018 | AAH | 0.13 | -0.09 | -0.14 | 89.1 2.5
3*12 | 2516 | A | -035 | -027 | 026 | AH | -023 | 023 | -0.14 | 1016 | 35
4%¥16 | 4472 | BA | -051 | -037 | -054 | BAH | -0.53 | -0.52 | -0.29 | 139.8 5
5#20 | 6988 | BAA | -0.66 | -047 | -0.92 | BAAH | -092 | 0.89 | -0.47 | 1652
x5 S[EREHEER
IHRE® | AR ERBEARRT | RAORREERRST F$gh AR R oy
IM4& (mm) | Bid@(cm) | FHE(cm) | Bfd(cm) FJE (cm) 7 & (cm) & (cm)
48.6 20%20 70 20%20 70 20%20 70 22
76.3 25%25 70 25%25 70 25%25 70 22
101.6 25%25 75 25%25 75 25%25 75 22
48.6 20%20 70 20%20 70 30*30 70 22
60.5 25%25 90 25%25 90 40*40 70 22
89.1 25%25 150 30%30 110 45%45 70 22
101.6 25%25 75 25%25 75 40%40 70 12
139.8 30%30 170 30*30 170 45%45 75 12
165.2 50*50 140 50*50 140 50%50 140 12
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Tt FHY i B PR D AR o MRS VA AT {600 e o
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xo6 BERBHHENEERANETE

B | FARR |G | MR | IARERE | HiEREM | EIHMERY | LHeT | BEaEaA
(m/sec) | (m) | (m) | BisE (m) |$FA (&) (mm) () |4AE (kegm)
st | BE

1:3 334 3 9 1 76.3 25 0.49 25

4 12 60.5 2.5 0.78 2.3

5 15 89.1 2.5 1.37 2.5

16.7 3 9 1 34 2 0.32 1.6

4 12 42.7 2.5 0.57 1.6

5 15 60.5 2.5 0.96 1.8

FEFSA RN - 55 3.73kg/m’ o FREZEHE R
SIE A e/ INERT TR ST > 725 3m > B5FE 6m
FE/ME 27.2mm ~ B8 2.5mm ; £ 55
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ERES 3.5mm : {F 5 Sm -~ J5HE 10m K »
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RS 1 4 B > HEZERCE DL E R AR
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