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Abstract

Highway maintenance serves as a critical component in ensuring smooth traffic network operations and promoting sustainable
development in the transportation sector. Traditional maintenance materials, plagued by high pollution and excessive resource
consumption, have become incompatible with the demands of green transportation. New eco-friendly materials, characterized by
environmental sustainability, superior road performance, and resource recycling capabilities, demonstrate significant application value
in highway repair, protective reinforcement, and subgrade consolidation. These materials effectively mitigate ecological impacts
of maintenance projects. Through systematic classification of material properties, laboratory performance testing, engineering
validation, and economic analysis, this study identifies optimal application scenarios and construction techniques for various eco-
friendly materials. An evaluation system for application effectiveness is established, along with targeted optimization strategies. The
research findings provide technical support for standardized implementation of new eco-friendly materials in highway maintenance,
offering substantial practical significance for advancing green transformation and upgrading in the field.
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