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Packing optimization of precast concrete components for prefabricated
construction based on genetic-surplus rectangle algorithm

JIN Rui' , DING Hongliang”, SHEN Xihua’, LIU Donghai'
(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China;
2. Zhejiang Construction Engineering Group Co. , Lid. , Hangzhou 310012, China)

Abstract: To solve the lack problems of overall planning and information management of precast concrete components stacking in
prefabricated construction site, a mathematical model for the packing optimization was established based on the analysis of the site
stacking scheme and the hoisting distance of precast concrete components. The solving method for the model was proposed based on the
genetic algorithm and the surplus rectangle algorithm, and a packing optimization system was developed. The packing optimization
system could be used for both the stackable condition and the non-stackable condition by providing the optimum scheme including the
stacking position and the stacking order with the minimum hoisting distance. Moreover, the management process of precast components
is clear, and managers can arrange the precast packing according to the optimum scheme. A case study demonsirates that the
optimization system improves the management level and hoists the efficiency of precast. Meanwhile, it can reduce the reliance on the
site management experience and realize the information management of precast.

Key words: prefabricated construction; precast concrete component; packing optimization; genetic algorithm; surplus rectangle
algorithm ; optimization system
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Fig.3 Schematic diagram of packing optimization system of precast concrete components
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Table 1 List of precast components and hoisting priority

T F&/m F/m YR 175 28 0t 7 T F&/m F/m RRUR 7 2 it
1 4.76 2.38 23 Sk 17 2.78 1.98 27 SHff
2 4.48 2.58 14 S 18 2.78 2.08 29 S
3 4.18 2.78 15 S 19 2.78 1.18 30 S
4 3.98 2.78 8 S 20 2.50 2.30 18 ZHaF
5 3.50 2.04 28 S 21 2.06 1.88 25 S
6 3.38 1.18 12 S 22 2.04 0.98 11 S
7 3.38 1.84 13 S 23 1.98 1.18 26 S
8 3.38 2.78 21 S 24 1.88 1.58 16 S
9 3.28 1.18 2 Sy 25 1.88 1.10 24 S
10 3.28 1.84 4 SR 26 1.76 0.80 22 SH:
11 3.28 2.78 5 SR 27 1.18 0.48 1 Sk
12 3.28 1.68 10 S 28 0.98 0.48 6 S
13 2.89 1.58 19 S 29 0.96 0.48 17 S
14 2.78 0.98 7 S 30 0.86 0.48 3 S
15 2.78 2.09 9 S 31 0.86 0.48 31 S
16 2.78 1.28 20 S 32 0.86 0.48 32 S
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