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Development of Mix Design for Asphalt Concrete Mixed with Plastic Waste Based on

Marshall Mix Design and Dry Mixing Method
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Abstract

Presently, plastic waste has become a significant problem.
Unavoidably, discovering new methods to recycle those plastic
wastes is still needed. Nevertheless, most plastic wastes are
thermoplastics that can be effectively mixed in the hot mix
asphalt process. However, there is no suitable mix design
method for the asphalt concrete mixed with plastic wastes.
Based on the dry mixing process, this research aimed to present
a modified Marshall mix design for asphalt concrete mixed with
(polyethylene, PE) and plastic. The plastic is mixed with hot
aggregates before mixing with the hot asphalt cement (binder).
This research focused on the study materials of asphalt concrete
mixed with plastic (ACP) and asphalt concrete (AC) with no
plastic added. The study results showed that following the
modified Marshal mix design for ACP, the ACP using PE entirely
complies with all Marshall mix design’ requirements. Compared
to AC, ACP provided higher Marshall stability with lesser cement
content. This modified Marshall mix design of ACP based on the
dry mixing concept could be used to incorporate plastic wastes

into the hot mix asphalt process in the future.

Keywords: Asphalt concrete, Plastic waste, Dry mixing method
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Size Bin 1 Bin 2 Bin 3 Bin 4 | Combine
(vunn) () | (3/8”) | (1/2”) | (3/4”) |(vurnnaz)
3/4 100.00 | 100.00 | 100.00 | 100.00 | 100.00
1/2 100.00 | 100.00 | 100.00 | 2.12 80.40
3/8 100.00 | 100.00 | 60.85 0.38 76.20
#4 100.00 | 51.37 4.34 0.28 51.50
#8 84.57 | 5.14 0.00 0.00 28.20
#16 62.04 | 0.41 0.00 0.00 19.40
#30 4552 0.28 0.00 0.00 14.20
#50 36.57 0.26 0.00 0.00 11.40
#100 58.07 | 0.24 0.00 0.00 8.80
#200 20.73 | 0.10 0.00 0.00 6.50
Swsarunay 31 39 10 20 -
Bulk Specific Gravity 2589 | 2.652 | 2.648 | 2.661 -
Apparent Specific Gravity | 2.737 | 2.713 | 2.706 | 2.706 -
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