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Design and Performance Study of Recycled Asphalt Mixture Based on

R, Indicator and Response Surface Methodology

LI Xinzhen
[Shanghai Highway Investment and Construction Development Co., Ltd., Shanghai 200335, China]

Abstract: To achieve the goal of "No-Waste Highway" construction and improve the utilization rate of Reclaimed
Asphalt Pavement (RAP), this study proposes the RAP Coarse aggregate replacement ratio (R.,) indicator, addressing
the limitation of traditional RAP content metrics in differentiating the performance impacts of coarse and fine RAP
components. Using R, as the core variable, the mix proportion of AC-20 mixture was optimized via response surface
methodology. Its high-temperature, low-temperature, and moisture stability performance were systematically tested,
followed by a corresponding engineering demonstration. The results indicate that: (1) As R, increases, the high-
temperature stability of the mixture improves significantly, while its low-temperature crack resistance and moisture
stability decline. When R, exceeds 50%, the maximum flexural tensile strain approaches the specification limit, and at
70%R.,, the retained Marshall stability and freeze-thaw splitting strength ratio fail to meet the specification
requirements; (2) The engineering application confirms that the hot recycled mixture with an R, of 30% exhibits good
construction performance. Compared to the traditional RAP content indicator, the R., indicator can more precisely
characterize the influence mechanism of RAP on the pavement performance of the mixture, providing valuable reference
for enhancing the design level of recycled mixtures in the future.

Keywords: no-waste highway; reclaimed asphalt pavement (RAP); high rap content; response surface methodology

(RSM); pavement performance; engineering application
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