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By integrating sensor networks and data communication with intelligent analysis methods, this study
establishes a closed-loop intelligent system featuring "perception—transmission—evaluation," enabling
a shift from post—event response to proactive prevention in quality inspection of road and bridge
projects. The paper details how intelligent monitoring technologies enable real-time deformation
tracking, continuous performance evaluation, safety monitoring, environmental surveillance, data
analysis, and alarm systems, demonstrating significant benefits in enhancing construction precision,
early risk detection, and process optimization. However, challenges remain in technological integration,
data quality assurance, cost management, and collaborative governance, prompting recommendations
for standardized frameworks and phased implementation strategies. Despite initial high costs, this
approach effectively reduces quality risks and maintenance expenses over the entire lifecycle. It is
poised to integrate seamlessly with cutting—edge technologies like 5G, Al, and digital cloning, driving
quality control standards in road and bridge construction management to new heights.

intelligent detection; road and bridge construction; quality management; sensor; digital twin;
early warning system
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