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Abstract

With the deep integration of next-generation information technology and the real economy, intelligent transformation has become
the core driving force for high-quality development in highway engineering. Given the multi-stage nature, extensive geographical
scope, and dynamic characteristics of highway construction project management, traditional management models can no longer
meet the modern engineering requirements for efficiency, quality, and safety. This paper focuses on the entire process of highway
construction project management. First, it defines the connotations and technical characteristics of two core intelligent technologies:
perception-based and analytical systems. Second, it systematically analyzes specific application scenarios and implementation paths
of intelligent technologies in key stages such as pre-construction preparation, progress control, quality monitoring, safety prevention,
and cost management, supported by practical case studies to demonstrate their effectiveness. Finally, addressing existing challenges
including inadequate adaptability, talent shortages, and imperfect mechanisms in current technology applications, the paper proposes
optimization strategies from three dimensions: technological refinement, talent development, and institutional improvement.
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