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Many countries worldwide, including Thailand, have used various recycled
waste materials, such as reclaimed asphalt concrete pavement (RAP), recycled
concrete aggregate (RCA), and plastic waste, in asphalt concrete pavement mixtures.
This approach helps reduce the use of natural resources and lowers construction
costs. However, using these materials in asphalt concrete mixtures is usually limited
to low percentages due to their inferior engineering properties compared to natural
materials. This research aims to explore the feasibility of using RAP and RCA as
aggregates in asphalt concrete mixtures without natural aggregates and to enhance
the performance of asphalt concrete with recycled polyethylene terephthalate (PET)
crushed bottle fragments. This research also investigates the feasibility of using
recycled polypropylene (PP) pellets to modify asphalt cement penetration grade 60
to 70 (AC60/70) for use in porous asphalt concrete. The static and dynamic
performances of asphalt concrete were accessed via the-Marshall stability, the
strength index (SI), the indirect tensile strength (ITS), the indirect tensile fatigue (ITF),
the indirect tensile resilient modulus (ITyg), and the resistance to rutting tests,

The research is divided into three parts. The first part examines the use of PET
to improve the mechanical performances of asphalt concrete made with 100% RAP
aggregate. The mechanical performances of RAP asphalt concrete were evaluated in
terms of PET content at 0.0, 0.2, 0.4, 0.6, 0.8, and 1.0% by weight of the total
aggregate. Without PET, the strength index value of RAP asphalt concrete did not
meet the Department of Highways standard. Adding PET to the mixture improved the
properties to meet the Department of Highways standards and enhanced mechanical
performance. The optimum PET content of 0.6% provided the best mechanical

performance across all experimental testing, resulting in a 25% improvement in



Marshall stability, 19% in SI, 69% in ITS, 11% in Tyg, 270% in ITF, and 80% in rutting
resistance compared to 0% PET content.

The second part studied the mechanical performances of asphalt concrete
using RAP and RCA as aggregates, which were improved with PET. Coarse RAP was
replaced with RCA in terms of RAP/RCA ratios of 100/0, 90/10, 80/20, and 60/40. The
mechanical performances were evaluated based on PET content at 0.0, 0.2, 0.4, 0.6,
0.8, and 1.0% by total aggregate weight. Replacing coarse RAP with RCA enhanced the
properties to meet the Department of Highways standards and improved mechanical
performance. Asphalt concrete with the 80/20 RAP/RCA ratio yielded the highest
mechanical performances at a particular PET content. Adding PET can enhance the
mechanical performance of RAP-RCA asphalt concrete of RAP/RCA mixtures across all
ratios. With 0.6% PET content, RAP-RCA asphalt concrete was enhanced with the
highest mechanical performance.

The third part investigated the use of PP to modify AC60/70 for use as asphalt
cement in porous asphalt concrete (PAC). The study revealed that 2% of PP-modified
AC60/70 (AC60/70-29%PP) met the AC40/50 standard specified by the Thai Industrial
Standards Institute. The mechanical performances of PAC using AC60/70-2%PP were
the highest. However, compared to PMA-PAC, the mechanical performance of
AC60/70-2%PP-PAC was lower. This research paves the way for the development
of alternative materials for use in asphalt concrete mixtures, including RAP, RCA, PET,
and PP, which are sustainable and environmentally friendly, inspiring a future of

greener infrastructure.
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