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Abstract: With the continuous improvement of informatization in China’s construction industry, BIM-based construction
design for building main structures has been increasingly applied in engineering practice. This paper provides a detailed
introduction to BIM-based construction design schemes for main structures, mainly from three aspects: construction model
development, construction site layout, and construction process simulation. It identifies the important role of BIM technology
during the construction phase as well as the prerequisites for its effective application, and establishes modeling requirements
and precision control measures for structural construction models. On this basis, the methods for reinforcement modeling,
complex joint modeling, and integrated model checking are described in detail. In addition, the paper discusses BIM-based
three-dimensional construction site layout, the arrangement of large-scale machinery, simulation of key construction procedures,
and visualized technical disclosure of construction schemes. The study shows that BIM technology can effectively address
problems in traditional construction design, such as “information silos,” frequent clashes, and difficulty in making timely
modifications. Conducting life-cycle construction simulation on the basis of a refined model helps improve the rationality and
feasibility of construction design and facilitates on-site construction implementation.
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