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ABSTRACT

Reclaimed asphalt pavement (RAP), due to its potential for reuse in asphalt mixtures, reduces
economic costs and limits environmental impacts. Despite numerous studies on the effects of
different percentages of RAP on the performance of hot mix asphalt (HMA), thereis alack of
research investigating the role of RAP as a filler in asphalt mixtures. Therefore, to enhance
RAP recycling in asphalt mixtures, this study examines anew approach by using RAP as afiller
in HMA. In the first stage, the RAP filler was used as a complete replacement for the control
filler, and the optimum binder content was determined according to the Marshall standard.
Then, the mechanical properties of the mixture containing RAP filler were evaluated using the
semi-circular bending (SCB) test, indirect tensile fatigue (ITF) test, Hamburg wheel tracking
(HWT) test, and moisture sensitivity, and the results were compared with those of the control
mixture. The findings showed that the use of RAP filler led to significant improvementsin the
mechanical properties and durability of the asphalt mixture. Specifically, the fracture energy
and fatigue life parameters increased by 44% and 50%, respectively, and the micro-crack
propagation rate decreased by 60%. Additionally, the TSR index increased by about 2%,
indicating improved moisture damage resistance. According to the HWT test results, adding
RAP filler did not have a significant effect on the rutting performance of the asphalt mixture.
In general, it can be concluded that RAP filler improves the mechanical properties and moisture
sensitivity of HMA. Therefore, the use of RAP filler in HMA can be recommended.

Keywords: Reclaimed Asphat Pavement, RAP Filler, Fracture Mechanics, Fatigue,
Thermal Cracking
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