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Abstract

High RAP content asphalt mixtures offer significant advantages in maximizing the utilization of re-
claimed asphalt pavement, reducing the consumption of new materials, and decreasing environ-
mental burdens. However, they also face challenges such as diminished viscoelastic properties, in-
sufficient water stability, reduced low-temperature cracking resistance, and fatigue performance
degradation. Based on existing studies, this paper systematically reviews the research progress on
performance optimization of high RAP content asphalt mixtures from the perspectives of the impact
mechanisms of high RAP dosage on mixture performance, the material characteristics of rejuvena-
tors and modifiers, mix design methods, and construction process optimization. The findings indi-
cate that the scientific selection of rejuvenators and modifiers, rational mix design, and precise con-
trol of construction processes can to a certain extent compensate for the performance deterioration
associated with high RAP content; moreover, multi-scale characterization and numerical simula-
tion techniques can further quantify the blending process between new and aged asphalt, thereby
providing theoretical support for optimized material design. In addition to analyzing the current
approaches for enhancing the road performance of high RAP content asphalt mixtures, this paper
also discusses existing issues and proposes future development directions for professionals in the
field.
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