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Abstract : This paper focuses on the optimization of hoisting schemes and the analysis of construction
mechanical behavior for long—span spatial steel structure roofs. It provides an overview of common
hoisting techniques, analyzes the advantages and limitations of each technique, explores the
influencing factors of hoisting schemes, and constructs a comprehensive evaluation index system. In
terms of construction mechanical analysis, the paper elaborates on the basic theory of construction
mechanics, emphasizes the application of the finite element method in construction simulation, and
introduces the method for constructing a refined finite element model throughout the entire construction
process, providing theoretical and technical support for mechanical behavior analysis. Through
numerical simulation techniques, the paper compares and analyzes the differences in mechanical
behavior among various hoisting schemes in terms of component stress distribution, deformation,
and equipment loading. Based on a multi-objective decision—-making approach, it comprehensively
considers objectives such as construction safety, cost, and efficiency to achieve the optimization of
hoisting schemes. The research findings can provide references for the scientific formulation of hoisting
schemes and construction safety control for long—span spatial steel structure roofs, ensuring the
safety, efficiency, and economy of engineering construction.
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