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Abstract

With the continuous expansion of highway construction in China, road maintenance is transitioning from “post-incident repairs” to
“full-cycle management”. Traditional models suffer from data isolation, sharing difficulties, and delayed decision-making, making it
challenging to meet modern maintenance demands for efficiency and precision. BIM (Building Information Modeling) technology,
centered on information integration and collaborative management, provides a digital solution for the entire lifecycle of highway
maintenance. Starting from the current management status, this paper explores the application paths of BIM in design, construction,
operation, and decision-making stages, establishing a comprehensive information management model covering “data collection—
model construction—information management—intelligent decision-making”. Through model integration, IoT monitoring, and
cloud-based analysis, the study achieves visualized, intelligent, and dynamic maintenance management. Research indicates that the
BIM-based approach significantly enhances maintenance efficiency and safety, optimizes resource allocation, and supports scientific
decision-making, providing critical technical support for smart transportation development.
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