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Application of Python Algorithm in Construction Quality
Control of Road and Bridge under the Integration of 3D
Real Scene and BIM
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Abstract

To address challenges in road and bridge construction quality inspection—including low efficiency, insufficient precision, and data
fragmentation—this study proposes a Python-based algorithm integrating real-scene 3D modeling with BIM for digitalized quality
control. The methodology establishes a unified framework with standardized coordinates and feature-matching logic, developing a
comprehensive algorithm system in Python. By adapting traditional ICP registration algorithms to bridge-specific requirements, the
method significantly improves key component alignment accuracy. Field validation on a highway bridge project demonstrated its
capability to conduct thorough cross-sectional inspections, achieving geometric dimensional tolerances within £2mm. The automated
system operates 85% faster than manual inspection while substantially reducing control costs and safety risks. This breakthrough
establishes a closed-loop digitalized quality control system, providing a proven technical reference for similar engineering projects.
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