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Service Behavior of Sustainable Asphalt Pavement Recycling
Materials

Liang Luo
He Tian (Hunan) International Engineering Management Co., Ltd., Changsha, Hunan, 410221, China

Abstract

Under the impetus of the “dual carbon” strategy and resource recycling principles, asphalt pavement recycling technology has
emerged as a pivotal direction for sustainable development in highway engineering. Traditional hot-mix recycled mixtures
exhibit issues such as insufficient activation of aged asphalt, improper dosage of recycling agents, and reduced durability. From a
sustainability perspective, this study investigates the impact of recycled aggregate (RAP) properties and recycling agent compounding
mechanisms on recycled asphalt performance. Results demonstrate that polar-matched composite recycling agents effectively repair
asphalt colloid structures, restoring the mixture’s viscoelastic properties to near-original levels. The incorporation of rubber powder
and waste plastic modifiers significantly enhances crack resistance and fatigue performance. Long-term service simulations reveal
that optimized systems maintain over 25% performance retention, demonstrating excellent durability potential. These findings
provide a scientific basis for designing high-recycling-rate pavements and advancing resource recycling initiatives.
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