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Figure 1- Gradation of virgin aggregate and RAP
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Table 2- Characteristics of used 60/70 bitumen
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Figure 2- Waste PBR
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Table 4- Storage stability test results
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Table 5- Results of Marshall test for different mixtures
VMA Air Voids
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Figure 4- Image of the Prism Shear Box Compactor
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Figure 5- used beams for fatigue testing
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Figure 6- The image of four-point bending beam fatigue testing device
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Figure 7- Cylindrical samples of asphalt mixture and ITS device
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Figure 8- lmage of the Hamburg wheel track rutting machine
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Figure 10- ITS results of the different asphalt mixtures in conditioned and unconditioned samples
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Figure 12- Rut depth of different asphalt mixtures and their coefficient of variation
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Performance Evaluation of Asphalt Mixtures
Containing Reclaimed Asphalt Pavement (RAP)
Modified with Waste Polybutadiene Rubber
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ABSTRACT
In this research, the effect«0f waste polybutadiene rubber (PBR) has been investigated in the performance

evaluation of asphalt mixtures containing RAP. Different percentages of RAP, including 20, 30, and 50%, were
selected to prepare the asphalt mixture. To prepare polymer-modified bitumen, bitumen 60/70 was mixed with
5% by weight of waste PBR polymer-and.then added to asphalt mixtures containing different percentages of
RAP. In this study, four-point bending beam, modified Lottman and Hamburg Wheel-Track tests were
performed to evaluate the fatigue behavior, moisture susceptibility, and the rutting resistance of asphalt mixtures
containing RAP, respectively. The results showed that.the presence of utilized waste polymer significantly
improved the fatigue behavior of asphalt mixtures containing 20 and 30% RAP compared to the control mixture.
Also, the use of this polymer can be used in asphalt mixtures with' a RAP percentage of less than 50% (about
40%) without any concern about reducing the fatigue resistance of asphalt. Furthermore, the results showed that
by using waste PBR in asphalt mixtures containing RAP, {the resistance of the mixtures against moisture
susceptibility has increased significantly compared to the control mixture. The results of the Hamburg Wheel-
track test also showed that the combination of RAP materials and used waste polymer could reduce the rut depth
by 70% in comparison with the control mixture.
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WASTE POLYBUTADIENE RUBBER, RAP MATERIAL, FATIGUE, MOISTURE SUSCEPTIBILITY,
RUTTING RESISTANCE
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