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Abstract : The construction of smart construction sites is pivotal in driving the digital transformation of the
construction industry and enhancing the efficiency of engineering safety management. As core
production factors in engineering construction, the operational safety of large—scale mechanical
equipment directly relates to the life and property safety of construction personnel, project progress,
and quality. Currently, safety management and control of large—scale mechanical equipment face
challenges such as delayed manual supervision, inaccurate risk identification, incomplete equipment
condition monitoring, and insufficient collaborative management and control, making it difficult to
meet the refined and intelligent management needs of smart construction sites. This paper outlines the
technical support system for intelligent management and control of large—scale mechanical equipment
in the context of smart construction sites, analyzes the construction logic and operational mechanism
of this system, and explores its application practices throughout the entire process, including
equipment access and condition monitoring. Through comparative analysis, it clarifies the application
effectiveness, identifies application challenges, and proposes optimization strategies, providing
theoretical references and practical guidance for the intelligent upgrading of safety management for
large—scale mechanical equipment in the construction industry.

Keywords : smart construction sites; large-scale mechanical equipment; safety and intelligent
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