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Influence of RAP Content on Mechanical Properties and Pavement Performance of

Warm Recycled Asphalt Mixture

REN Ruibo, YIN Liyang, XU Qiang’, ZHAO Pinhui, MA Shidong

(School of Transportation Engineering, Shandong Jianzhu University, Jinan, Shandong 250101, China)

Abstract: Warm recycling technology is an effective new technology for recycling recycled asphalt pavement
(RAP). In order to improve the pavement performance of warm recycled asphalt and effectively enhance the
recycling rate of RAP, the influence of RAP content on the performance of warm recycled asphalt mixture was
investigated through mechanical properties and pavement performance analysis, and the correlation between
dynamic stability and mechanical parameters of creep tests under repeated loading was discussed. The results
show that with the increase in RAP content, the high-temperature stability, shear resistance, and elastic
deformation resistance of warm recycled asphalt mixture are improved, but the low-temperature crack
resistance and water stability are decreased. In addition, there is a good linear correlation between the flow
number and the dynamic stability, and the flow number can be used to evaluate the high-temperature rut
resistance of the mixture. Under the same RAP content, the performance of the modified warm recycled asphalt
mixture is superior to that of the ordinary warm recycled asphalt mixture. When the RAP content reaches 70%,
the performance of the mixture can still meet the specification requirements, which provides a basis for later
engineering application and quality control.
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Figure 1 Technology roadmap
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Table 1 Conventional technical indexes of Qilu AH-70*

matrix asphalt and SBS modified asphalt
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Table2 Conventional technical indexes of aged

asphalt after extraction
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Figure 2 Screening results after three-stage
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Table 3 Test results of coarse and fine aggregate density

SR /mm RO BB EE R0/ (- om )
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Table 4 Conventional technical indexes of warm

A7

recycled asphalt
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Figure 3 Gradation curve of warm recycled asphalt

mixture of type AC-20
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Figure 4 Test results of dynamic modulus of warm recycled asphalt mixture
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Figure 5 Main curve of dynamic modulus of warm

recycled asphalt mixture
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Figure 6 Creep test results of warm recycled asphalt

mixture under repeated loading
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Figure 7 Uniaxial penetration strength of warm

BEABRE/MPa
S

E7

recycled asphalt mixture

8 S B 07 FH T, SR FH BRL B OAGR 56 o T O AR 1
TEA B B A 3 LA S 2 80U 1T RAAS B 4% 32 0 g (0
B R ST, P LA TG0 BR T k6 0 A A R R
54 BRI, AT ISR AR A B B R 0 o P EE B A
@ Bl A F A AR R A5 RN 6 TR .

REAFER ARG SR

Table 6 Test results of shear strength of warm recycled asphalt mixture

PiHHR RAPHE MR diEsR AR BEARN BTARR BN/ SRS/ FRE/ PR
ar wm/%  JEJI/KN JE/MPa  J1/kN  J1/MPa J/MPa  MPa MPa MPa /(%)
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Figure 8 Test results of high-temperature stability of

warm recycled asphalt mixture
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Figure 9 Linear analysis of flow number and dynamic

stability of warm recycled asphalt mixture
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Figure 10 Test results of low-temperature crack resistance

of warm recycled asphalt mixture
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Figure 11 Test results of water stability of warm

recycled asphalt mixture
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Figure 12 Hamburg rut test results of warm

recycled asphalt mixture
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