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Premature damage to asphalt-concrete pavements is frequently attributed to
increased traffic volume and axle loads. To extend pavement lifespan, agencies responsible
for asphalt-concrete surfaces strive to enhance mixture strength. Polymer additives are
widely used to improve asphalt properties and performance. This study explores the use of
waste polyethylene terephthalate (PET) plastic bottle waste as a modifier in asphalt-
concrete mixtures. The research comprises two parts. Part 1 examines the influence of PET
waste added via the “dry” method—direct incorporation into the asphalt mix—on
pavement performance. Part 2 investigates the use of PET waste to replace a portion of fine
aggregates in the mixture. The PET particles used were below 2.36 mm and added at
proportions of 0.0 %, 0.2 %, 0.4 %, 0.6 %, 0.8 %, and 1.0 % by total aggregate weight. Mix
design and testing followed the Thai Department of Highways” Marshall method standards
for wearing-course asphalt with a nominal maximum aggregate size of 12.5 mm. Both static
and dynamic performance measures—including indirect tensile strength, resilient modulus,
indirect tensile fatigue resistance, rutting resistance, and skid resistance—improved most
significantly at a PET content of 0.6 % for both application methods. However, exceeding
0.6 % PET led to progressive performance declines. This reduction in performance at higher
PET contents is attributed to the lower stiffness of PET relative to mineral aggregates, which
weakens the composite matrix when overused. Among the two methods, dry-added PET
mixtures outperformed those with fine-aggregate replacements. The findings offer a
sustainable strategy for enhancing asphalt-concrete pavements using recycled PET. This not
only improves pavement performance but also contributes to environmental conservation

by reducing plastic waste.
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