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Abstract: The current safety management of transportation engineering construction is facing prominent pain points such as the
gradual decline of the responsibility chain, dynamic lag in risk perception, and poor information coordination among multiple
participating parties. The traditional management mode is no longer suitable for the refined control needs of large and complex
projects. This article proposes a new paradigm of security governance that deeply integrates grid management and digital technology,
forming an automated business process of “technology perception - grid positioning - responsibility assignment - closed-loop disposal”,
and empirically verifying it with the Zhajiasu Expressway reconstruction and expansion project as an example. Research has shown
that this fusion mode can effectively achieve precise compaction of safety responsibilities, dynamic control of risks and hidden dangers,
and rapid linkage of emergency response, providing theoretical support and practical reference for the transformation and upgrading of
construction safety management in transportation engineering.
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