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Research on the technology of prefabricated bridge component size detection based on point cloud feature extraction
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[Abstract] In response to the issues of low efficiency, poor accuracy, and strong subjectivity in traditional
dimensional inspection methods for prefabricated bridge components, a detection technology based on 3D laser scanning
point cloud feature extraction is proposed. Through equipment selection optimization, station layout strategy design,
point cloud data processing, and feature extraction algorithms, a standardized detection process covering core
components such as prefabricated T-beams, bent caps, and pier columns has been established. Based on the Xinjiang
S12 smart beam yard project, extensive practical verification has been conducted, and the results show that the detection
error of this technology is controlled within #+2mm, meeting the accuracy requirements of the “Highway Engineering
Quality Inspection and Evaluation Standards”; the detection efficiency of individual components is improved by more
than 60% compared to traditional methods, enabling automated, high—precision, and full-coverage detection of component
dimensions. The research results provide a new technical path for quality control of prefabricated bridge components
and are of great significance for promoting intelligent construction in bridge engineering

[Key words] 3D laser scanning; point cloud feature extraction; prefabricated bridge components; dimensional

inspection; accuracy verification
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