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Abstract

As bridge engineering evolves toward larger-scale and more complex structures, traditional full lifecycle management models face
challenges such as information fragmentation and coarse control mechanisms, making it difficult to meet the demands of intelligent
management. This study aims to optimize the integrated application of BIM technology in bridge lifecycle management. By
combining theoretical frameworks with practical engineering applications, the research addresses core challenges like information
protection through hierarchical control mechanisms and collaborative strategies, thereby enhancing comprehensive information
security protocols and establishing a coordinated management system. Findings indicate that scientifically implemented information
protection measures and collaborative management approaches can effectively mitigate data security risks, break down information
flow barriers, and provide robust support for the intelligent and refined development of bridge lifecycle management systems.
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