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Multi - objective Optimization of Prefabricated Building Construction based on Improved GRO - GWO Algorithm
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Abstract: In order to reduce carbon emissions in the construction process of prefabricated buildings and optimize comprehensive
performance, a multi — objective optimization model of construction period, cost, carbon emissions and quality is constructed.
Firstly, based on the ordered weighted average operator and the Delphi method to quantify the quality objectives, the single —
objective optimization functions of the four major objectives are established by reasonable assumptions, and then the multi —
objective integration is carried out by using the multi — attribute utility function. According to the characteristics of the model
solution, the advantages of the gold rush optimization algorithm ( GRO) and the gray wolf optimization algorithm ( GWO) are
combined, and an improved GRO - GWO algorithm is proposed. The example verification shows that the algorithm can shorten
the construction period by 10.92 % , save the cost by 3.76 % , reduce the construction carbon emission by 0.19 % , and
optimize the quality level by 6.36. The research results provide a quantitative decision — making tool for low — carbon
management of prefabricated building construction.
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Fig.1 The main construction links of prefabricated buildings
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Table 1 Parameters under different execution modes Table 3 Duration under different execution modes
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Table 6 Quality under different execution modes
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Fig.2 Flowchart of GRO - GWO algorithm
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Fig.3 The comparison diagram of the running
results of the algorithm
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