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Multi-objective Optimization of Temporary Facilities Layout of
Prefabricated Buildings Based on SLP and NSGA-II

WANG Ru, LI Mi, WU Zhihao
(School of Civil Engineering, Xi’ an University of Architecture and Technology ,Xi’ an, Shaanxi 710055, China)

Abstract; Prefabricated buildings have attracted more and more attention in the field of modern
architecture. Effective temporary facility layout is crucial to improve assembly efficiency and reduce safety
risks. Aiming at the layout problem of temporary facilities in prefabricated buildings, a multi-objective
optimization method based on improved NSGA-II algorithm is proposed. Firstly, a multi-objective
optimization mathematical model of tower crane hoisting time, tower crane horizontal hoisting path length
and safety risk related to the degree of closeness is established. Then, the improved NSGA-II algorithm,
which combines SLP method and random method to generate initial population, is used to solve the

model. The results show that the proposed method can effectively reduce the hoisting time of tower crane,

narrow the hoisting range and reduce the safety risk related to the closeness.
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Fig.1 Vertical movement of tower crane
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Fig.2 Horizontal movement of tower crane
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Fig.3 Tower crane hoisting path dangerous area
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Fig.7 Tower crane hoisting range
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layout based on improved NSGA-II algorithm
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Table 4 Normalization results of three construction schemes
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Table 3 The results of the original scheme and the results and optimization ratios of the three

construction site layout schemes

it TR A T R S (EAELEf) fo (AL fl) S5 (AL L)
Al 140. 15 (15.61%) 2 647.04 (27.29%) 61 203. 48 (21.48%)
A2 143.83 (13.40%) 2531.53 (30.46%) 60 737.76 (22.08%)
A3 142.78 (14.03%) 2 587.89 (28.91%) 58 341. 68 (25.15%)

GiES 166. 08

3 640.4 77 948. 35
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Fig. 13 The original scheme and three optimized schemes
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