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ABSTRACT 

This study discusses the rational design of bio-production buildings in Taiwan. In 
terms of structure, this study adopts shed roof as building shape and light-gauge steel 
as material. Four span-height ratios between 1.36 to 2.50 and three main frame space 
variations are chosen to constitute 12 modules, then computer software is used to 
analyze safety and economy of each module. The results show that if the building 
length is an unit in 10m with space requirement under 33m2, it will be more economy 
when span-height ratio under 1.4 and main frame space under 2m. Furthermore, if the 
space requirement of the building is between 33 to 55m2, then the most economy way 
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is to keep the frame space in 2.5m that the span-height ratio may raise from 1.50 to 
2.50 and the indoor space is increased at the same time. It can find that the stress ratio 
of every frame member for the economy designs approaches to one at the twelfth wind 
load and fifth earthquake load. 

Keywords: Bio-production building, Structural safety, Economical building materials, 
Span-height ratio, Shed roof type. 
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2   

        
W : HL HL , m W , m HH , m S , m L , m A , m2 V , m3 

1.36 2.2 3.0 3.50 3.27 10 30 85.50 
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C1 60x30x10 1.6 2.07 1.63 0 1.06 11.6 2.56 2.37 1.11 3.88 1.32 2.5 0 
C2 60x30x10 2.0 2.54 1.99 0 1.06 14.0 3.01 2.35 1.09 4.65 1.55 2.5 0 
C3 60x30x10 2.3 2.87 2.25 0 1.06 15.6 3.32 2.33 1.07 5.20 1.71 2.5 0 
C4 75x45x15 1.6 2.95 2.32 0 1.72 27.1 8.71 3.03 1.72 7.24 3.13 4.1 0 
C5 70x40x25 1.6 3.03 2.38 0 1.80 22.0 8.00 2.69 1.62 6.29 3.64 4.4 0 
C6 75x45x15 2.0 3.64 2.86 0 1.72 33.0 10.5 3.01 1.70 8.79 3.76 4.0 0 
C7 75x35x15 2.3 3.68 2.89 0 1.29 31.0 6.58 2.91 1.34 8.28 2.98 3.1 0 
C8 75x45x15 2.3 4.14 3.25 0 1.72 37.1 11.8 3.00 1.69 9.90 4.24 4.0 0 
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C14 100x50x20 4.0 8.55 6.71 0 1.86 127 28.7 3.85 1.83 25.4 9.13 4.3 0 
C15 100x50x20 4.5 9.47 7.43 0 1.86 139 30.9 3.82 1.81 27.7 9.82 4.3 0 
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2.0 0.593 17,25 0.915 71 
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3.3 0.977 17 0.730 53 
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15   

 m cm  
2.0 1.001 6 
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2.0 176.72 1589  
2.5 163.93 1621 2.50 
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