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Abstract: In order to study the digital integration of the optimal design of the jacking formwork
system of super high-rise buildings and the intelligent construction on site and improve the
material utilization efficiency and structural rationality, taking the jacking formwork steel frame
structure used in a super high-rise building in Xi’an as the object, the SIMP interpolation model
method was used to constrain the vertical displacement of the cantilever end of the secondary
truss, and the optimization was carried out to reduce the steel consumption of the jacking
formwork steel frame structure. According to the optimization results, the jacking formwork

steel frame structure was designed. The research results of the coordinated development of
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intelligent construction and building industrialization were applied, and the topology optimization
design, systematic installation and intelligent construction were taken as the implementation
framework. Through topology optimization design combined with intelligent control operation
and other tools, the optimized jacking formwork steel frame structure based on intelligent
construction was realized. The application of intelligent construction in various stages was
systematically sorted out, and engineering management based on an information model was
realized using a construction management platform. The results show that the optimized jacking
formwork steel frame structure can reduce the weight of the steel frame by 20% while improving
the bearing capacity and stiffness of the structure under the condition of meeting the constraints,
reducing the steel consumption of the jacking formwork steel frame structure, improving the
efficiency of steel use, strengthening the digital integration of topology optimization design and
on-site intelligent construction, and promoting the construction application of intelligent
construction equipment.
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Fig. 1 Plane layout of primary and secondary

trusses of jacking formwork steel truss
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Fig. 2 Initial finite element model of jacking

formwork steel truss structure

10.0
2.5 i)

B3 EIME A aE R
Fig. 3 Initial model diagram for topology optimization
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Fig. 4 Topology optimization results of initial model
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optimized steel frame construction
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Comparison of jacking formwork steel frame

structure before and after topology optimization
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