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Exploration of High-temperature Performance of Recycled Asphalt Mixture
Based on AMPT and Mathematical Models
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Abstract: The stability of asphalt mixtures at high temperatures is a critical factor affecting their service life. It is of great
importance to investigate the effects of various factors on the high-temperature performance of composite recycled asphalt
mixtures with a high content of reclaimed asphalt pavement materials (RAP) . In the study, atomic force microscopy
(AFM) was employed to determine the optimal dosage of the rejuvenator (XT-3). Dynamic modulus (|E*|) tests were
conducted to examine the influence of different RAP contents, temperatures, loading frequencies, and fiber types on the
high-temperature performance of high-RAP-content composite recycled asphalt mixtures. The results indicated that when
the mass fraction of XT-3 was 7.0%, the microscopic adhesion force reached its maximum value of 8.482 mN,
representing an increase of 775%, and the rejuvenation effect was optimal. Under the same RAP content and loading
frequency conditions, the |E*| gradually decreased with increasing temperature. Under the same temperature and loading
frequency conditions, the |E£*| first increased and then decreased with increasing RAP content. Under the same temperature
and RAP content conditions, the |E*| of the recycled asphalt mixtures decreased with decreasing loading frequency, and

the incorporation of fibers effectively enhanced the high-temperature performance of the asphalt mixtures. By combining
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analysis of variance, the entropy weight-grey relational analysis method, and the random forest model, the effects of

temperature, RAP content, loading frequency, and fiber type on |E*| were investigated from three mathematical

frameworks, among which temperature was found to have the most significant influence.
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Tab.1 Test results of RAP moisture content
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Tab.2 Technical index of XT-3
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Tab.3 Technical index of SBS modified asphalt
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Tab.4 Technical index of aging asphalt
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Tab.5 Grading composition of recycled asphalt mixture A5 %
LAy R
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26.50 mm 19.00 mm 16.00 mm 13.20mm 9.50mm 4.75mm 236 mm [.I8 mm 0.60mm 030mm 0.15mm 0.075mm
30 100.0 95.7 86.0 53.5 48.6 15.60 6.10 5.90 5.8 5.8 5.60 1.400
40 100.0 96.3 87.6 62.1 54.3 30.30 20.50 17.20 13.9 11.1 8.90 4.800
50 100.0 96.2 87.3 62.1 53.4 32.70 24.80 20.80 16.7 13.2 10.60 5.800
60 100.0 96.2 87.0 62.0 52.5 36.50 26.40 21.70 16.7 12.5 9.40 6.200
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Tab.6 Optimal oil-to-stone ratio of recycled asphalt mixtures

Wrap/%0 s /% FaE /KN JitfE/mm
30 430 9.20 2.33
40 432 10.87 2.50
50 420 11.02 2.96
60 4.10 18.37 3.85
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Fig.1 Adhesive force and its growth rate of recycled asphalt
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Fig.3 |E*| of composite recycled asphalt mixtures under different temperatures, RAP adding amounts and frequencies
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Fig.4 |E*| of fiber-reinforced asphalt mixtures under different temperatures, RAP adding amounts and frequencies
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Tab.8 Analysis of variance results of |E*|
S PAH
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Tab.9 Correlation degree of four influencing factors
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Tab.10 Weight of four influencing factors HA5 %
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Fig.5 Principle of random forest model
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Tab.11 Importance of influencing factor characteristics

in random forest models
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Tab.12 Weight of influencing factors

for different analysis methods
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