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Abstract: This article takes five-story steel structure modular building housing as an example to explore the
complete chain of multi-objective optimization for parameterized plane and structural intelligent design.
First of all, a parametric plane modeling and design method for steel structure building are proposed.
Secondly, the Rhinoceros & Grasshopper modeling platform is used to write a Python script language to
achieve structural intelligent design. Finally, the Ladybug &. Honeybee building energy performance
simulation plug-in and Karamba finite element structure are combined with Octopus data processing
platform. Based on the two goals of total building energy consumption and steel consumption, the size of
different rooms on the building plane and the size of structural members are designed and optimized to
generate the Pareto optimal solution that meet the requirements of structural bearing capacity, and the
correlation coefficients between parameter variables and the objective functions are obtained.
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Fig. 1 The process of parameterized plane optimization and intelligent design on modular steel building
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Fig. 4 Floor plan of a two-family plan
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Fig. 6 Room generation logic
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Fig. 7 Checking indexes for members
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Fig. 8 The process of intelligent structure optimization design
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Table 2 Ground floor component size range value mm
¥ i VL J&
B AT 300~400 300~400 12~16
o e 23 200~300 200~300 6~14
R G 150 150 8
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Table 3 Standard floor component size range value mm
1 5 Vi JE
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o e 23 150~250 150~250 6~12
R G 150 150 6
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Table 4 Top floor component size range value mm
4 [ Vi J&
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o B gt 100~200 100~200 6~10
B R AR S 100 100 6
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Fig. 11 Modular building structure model Fig.12 Model building energy consumption model
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Table 6 Table of thermal parameters of building materials and types of doors and windows
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the size parameters of each room
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