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Abstract

The purpose of this research is to investigate the minimization of steel wasted
when cutting materials for the construction of a roof structure. The findings will be
useful for management and for cost control. The research involved five stages: 1)
produce a 3D model of the roof structure in SketchUp; 2) use this model to generate
a list of required materials; 3) generate a list of the combination of all steel cutting
methods; 4) construct an integer linear programming model; and 5) analyze the
optimum cutting methods to minimize trim loss.

The subject building was a modern home with a dual-level backward sloping
roof. The steel roof structure consisted of the following steel sections: U 125 x 65 x 6
x8mm., C100x50x20x3.2mm., [J100x50x3.2 mm, [J75x38x2.3mm., []
75x 75 x 2.3 mm. and [] 50 x 50 x 2.3 mm. It was found that by using steel sections
with a standard length of 6 metres, the optimum results for cutting were: 6 lengths
of U 125 x 65 x 6 x 8 mm. cut in 5 ways, which would generate the optimum trim
loss of 4.14 metres; 30 pieces of C 100 x 50 x 20 x 3.2 mm. cut in 11 ways, which
would generate the optimum trim loss of 17.77 metres; 10 lengths of [] 100 x 50 x
3.2 mm. cut in 5 ways, which would generate the optimum trim loss of 1.93 metres;
4 lengths of [] 75 x 38 x 2.3 mm. cut in 4 ways, which would generate the optimum
trim loss of 4.26 metres; 2 lengths of [] 75 x 75 x 2.3 mm. cut in 2 ways, which would
generate the optimum trim loss of 5.08 metres; and 9 lengths of [] 50 x 50 x 2.3 mm.
cut in 3 ways, which would generate the optimum trim loss of 1.80 metres.

Keywords : Structural Steel, Trim Loss Steel, Integer Linear Programming Models
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