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Research on Precise Positioning Technology and Error Control
of Embedded Parts in Box Beam Prefabrication Process
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Abstract

Prefabrication of box girders has become a core construction method in highways, urban rail transit, and large-scale municipal bridge
projects, and its quality control requirements are constantly increasing under the trend of structural complexity and assembly. As
an important interface connecting the structural function, construction process, and later operation and maintenance of the beam
body, the positioning accuracy of the embedded parts directly affects the alignment of the duct, the transmission path of the support
reaction force, the matching degree of the installation of ancillary facilities, and the structural performance throughout the entire
life cycle. To this end, this article constructs a full process control framework for precise positioning of box girder embedded parts
from multiple dimensions, including structural construction requirements, error generation mechanisms, positioning technology
systems, and engineering application effects. A comprehensive solution path based on high stiffness tire frames, BIM+3D coordinate
verification, digital twin models, and machine vision assisted detection is proposed. Provide effective technical support for large-scale
prefabricated bridge construction.
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