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Abstract : This paper focuses on the intelligent identification and prevention of safety risks during the construction
phase of urban gas engineering projects, delving into the integrated application pathways of BIM
technology with multidisciplinary techniques. In terms of intelligent risk identification, a multi—source
information fusion methodology framework has been established, featuring a five—tier architecture
that integrates BIM, 10T, computer vision, and big data technologies. This enables real-time perception
of physical risks, intelligent recognition of personnel behaviors, and fusion judgment of multi-source
heterogeneous data. At the level of intelligent risk prevention and decision support, a BIM closed-
loop management mechanism has been established, with the development of a dynamic assessment
module based on BIM 4D/5D. An intelligent decision support and emergency plan simulation system
has been constructed, along with the design of an integrated system prototype with a "cloud—-edge—
end" three-tier architecture, facilitating full-cycle data interoperability and process linkage. Through
technological integration and system construction, this research promotes “precision in identification,
dynamism in assessment, closed—loop in prevention, and scientificity in decision-making" for
construction safety risks, providing theoretical methods and technical support for enhancing the
informatization level of safety management in the construction industry.
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