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Algorithm of Structural Optimization for Steel Industrialized Housing
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Abstract

A practical optimal design method has been developed for determining the placement and cross-section of structural members
used in steel industrialized housing. This method is based on a genetic algorithm (GA) to directly deal with discrete constraints such as
selection of member sections from standard products or member placements from a series of points at intervals of 150 mm.
Furthermore, we propose new processes of crossover, mutation and decoding for GA by taking into account the experiential
procedures of actual design workers. The validity of this method is demonstrated by applying the conventional and proposed methods
to realistic examples and comparing the optimal solutions obtained.
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Fig. 1 Housing structural model of design object
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Fig. 2 Flowchart of structural optimization using GA
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Fig. 3 Example of gene expression for bearing wall placement
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Fig. 4 Example of gene expression for beam placement
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