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Abstract

Against the backdrop of the comprehensive implementation of the dual carbon strategy, carbon emission reduction in transportation
infrastructure has become a critical development task. The highway maintenance sector faces prominent carbon emission issues
arising from material usage and energy consumption. The high-carbon characteristics and ecological shortcomings of traditional
maintenance models have become increasingly evident, making the green transformation of this industry both urgent and essential.
This study focuses on green maintenance in highway engineering, establishing a multi-dimensional green maintenance technology
framework. Through validation in typical engineering scenarios, it demonstrates the practical emission reduction effectiveness and
engineering value of the applied technologies. The research identifies key optimization directions for emission reduction, including
low-carbon materials, energy-efficient construction, and intelligent management. These findings provide actionable technical
pathways and practical references for the low-carbon transition of the highway maintenance industry under dual carbon goals.
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