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Application of Intelligent Technology in Highway Engineering
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Abstract: With the deepening development of a new round of technological revolution and industrial transformation,
intelligent technology has become a core driving force for the upgrading and transformation of the highway engineering
industry. This paper systematically reviews the current status and development trends of intelligent technology
applications throughout the entire lifecycle of highway projects. First, a theoretical framework based on BIM, GIS,
Internet of Things, and artificial intelligence is established. Then, specific application scenarios and practical outcomes
of these technologies in key stages—such as surveying and design, construction, operation, and maintenance—are
thoroughly analyzed. Research shows that by building a digital foundation and a platform for integrating multi-source
and heterogeneous data, intelligent technologies can effectively address long-standing challenges in traditional highway
engineering, including information silos, coarse management, and delayed decision-making, significantly improving
project quality, safety levels, and operational efficiency. Finally, this paper discusses current challenges such as
inconsistent data standards and difficulties in cross-platform integration, and looks ahead to future prospects in vehicle-
road coordination and comprehensive digital transformation.
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