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Abstract: Geosynthetic materials, manufactured through chemical processing of polymer materials, can effectively
enhance the mechanical properties of asphalt pavements. To provide effective guidance for the design of geosynthetic
applications, improve the structural performance of asphalt pavements, and extend their service life, the article
systematically reviewed the current types of geosynthetics and their application scenarios. It summarized their functional
mechanisms, including interfacial mechanical reinforcement, multi-scale stress regulation, environment-mechanics
coupled protection, and energy dissipation. The article proposed design schemes for geosynthetic applications and
evaluation methods for assessing pavement performance improvement. It also summarized the shortcomings of existing
research and future development directions. Geosynthetics demonstrated significant advantages in optimizing asphalt
pavement performance. Future efforts should focus on developing intelligent construction systems that integrate emerging
technologies such as smart sensing and environmentally friendly materials, thereby providing support for the sustainable
development of road engineering.
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Tab.2 Application scenarios of geosynthetic materials in field of highway engineering
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