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Abstract: With the increasingly widespread application of BIM (Building Information Modeling) technology in bridge engineering,
multi-disciplinary collaboration has become a crucial factor in improving project efficiency. In terms of traditional data exchange,
there are a series of problems such as insufficient information sharing, lack of model compatibility, and inadequate conflict detection,
which undoubtedly limit the effectiveness of BIM collaboration. A detailed analysis was conducted on the multi-disciplinary data
interaction mechanism, and corresponding evaluations were also conducted on mainstream conflict detection technologies.
Optimization solutions based on semantic recognition and rule engines were also discussed, and improvement strategies were proposed
for platform architecture and module integration, emphasizing the important role of visual management and cloud collaboration. The
conclusion drawn from the research indicates that optimized data exchange and more accurate conflict detection can greatly improve
the efficiency of bridge BIM collaboration, thereby effectively promoting the development process of smart construction.
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