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Influence of plastic waste on engineering properties of asphalt concrete pavement
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Abstract

This research investigates the probability of using high-density polyethylene (HDPE) plastic waste to replace asphalt
cement for asphalt concrete pavement. Factors influencing this research were aggregate, binder (asphalt cement), and
HDPE plastic waste content. This research investigated stability, flow, indirect tensile strength, and resilient modulus of
samples. Test results showed that the stability, indirect tensile strength, and resilient modulus of asphalt concrete

improved with HDPE plastic waste were higher than those of asphalt concrete for all HDPE plastic waste content. The
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HDPE plastic waste content affected the engineering properties of asphalt concrete improved with HDPE plastic waste.

The indirect tensile strength and resilient modulus of asphalt concrete improved with HDPE plastic waste increased as

HDPE plastic waste content increased. This research is beneficial for using HDPE plastic waste as an additive to enhance

the engineering properties of asphalt concrete pavement, reducing environmental pollution and the use of waste

materials.
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% Passing
Sieve Size
Filer Binl Bin2 Bin3 Bin4d Combined DH-5408/2532
1" . .
3/4" 100 100 100
172" 100 125 84.3 80 - 100
3/8" 100 46.6 1.0 74.2 -
#4 100 515 29 55.3 a4 - 74
#8 91.0 7.5 0.4 40.2 28 - 58
# 16 61.4 2.0 26.3 -
# 30 39.7 1.0 16.9 -
# 50 26.6 11.2 5-21
# 100 18.1 7.6 -
# 200 12.4 52 2-10
Mix Proportion - 42 25 15 18 - -
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ltem Mixture DH-5408/2532

Asphaltic content (%) 5.0 7-3
Marshall air void (%) 4.1 5-3
Marshall density (gm./ml.) 2.385 -

Void in mineral aggregate (VMA) (%) 14.6 >14
Void filled with bitumen (%) 71.9 -

Marshall stability (lbs.) 2075 1800
Marshall flow (0.01”) 11 8-16
Stability/Flow ratio (lbs./0.01”) 189 >160
Strength Index (%) 89.8 >75
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Plastic waste content (%)
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