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Abstract: [ Objective | In the construction of new railway projects, as the number of existing line
projects and railway reconstruction projects increases, construction management of existing railway lines is
gradually becoming a focus in project development and operation. This study explores how to design and
build a digital and intelligent construction management platform for operational railway lines to address
three issues; difficulties in plan approval, inadequate on-site safety management, and traditional coarse
management practices. | Methods ] First, vector graphics and layer stacking technology were used to
intelligently analyze construction plans, identify the scope of construction impact and plan conflicts,
thereby achieving visualized management of construction plans. Second, with the support of edge

computing analysis and restructuring and fusion technologies for multi-source information, on-site safety

management was transformed from manual
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three-dimensional simulation of construction process, environment, and methods were conducted to

achieve virtual construction for refined digital management. [ Results | Through application of this

platform, digital and intelligent construction management of operational railway lines was ultimately

achieved, thereby improving the overall quality and safety of construction. [ Conclusion] Some of the

research outcomes have been successfully implemented in multiple projects of the Xi’an Railway Bureau,

Chengdu Railway Bureau, and the Chengdu—Chongqing Middle Line, achieving significant results. The

effectiveness of these practical applications provides a solid and feasible foundation for this study and

further promotes the development of digital and intelligent applications in construction management of

operational railway lines.

Key words: operational railway lines; digital and intelligent transformation; intelligent analysis;

multi-source information fusion; BIM; digitalization; intellectualization
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Fig.1 Two-dimensional vector diagram of station yard
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Fig.2 Construction management platform architecture for operational railway lines
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Fig.8 Schematic of bridge deformation monitoring principle
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