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Abstract

This study leverages the Tianjin-Weifang High-Speed Railway project to analyze the mechanical characteristics and measurement
accuracy requirements of composite structures. In traditional measurement practices, steel arch rib installation is controlled using
total station free station setting methods and 3D coordinate measurement systems, with GPS enabling centimeter-level positioning
and level instruments ensuring concrete beam elevation and pre-arching precision. At the emerging technology level, integration of
BIM with conventional surveying equipment facilitates real-time data visualization and deviation analysis. The research demonstrates
that traditional measurement technologies employ mature and standardized equipment, while emerging technologies like BIM exhibit
outstanding automation and data processing capabilities. Comparative analysis yields technical configuration solutions adaptable to
diverse construction environments and precision requirements, providing valuable references for technological advancement in this
field.
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