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• The accumulation of plastic waste is a considerable environmental concern, with continually low 

global recycling rates and an increasing reliance on landfilling.

• Incorporating waste plastics into asphalt pavements is a sustainable solution to divert waste from 

landfills and enhance pavement performance.

• Peer-reviewed studies were examined, emphasizing polymer type, inclusion method (dry or wet 

process), particle size, and dosage, with performance metrics including rutting resistance, fatigue life, 

moisture susceptibility, and environmental effects.

• This study integrates information from prior experimental and field investigations to assess the 

technical and environmental feasibility of plastic-modified asphalt.
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Fig 1. Plastic incorporation into asphalt pavement; a) Wet method and b) Dry method (Pan et al., 2025)
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Incorporation 

Method

Plastic 

Type Plastic 

Dosage

Benefits

Limitations/

Drawbacks

Baghaee 

Moghaddam 

et al. (2015)

Dry method 

(Aggregate 

Replacement)

PET

1% by 

weight of 

aggregate

Cheaper, applicable in 

existing plans

Less uniform 

dispersion, diminished 

moisture resistance

Nuñez et al. 

(2014)

Wet (Binder 

Modifier)

LDPE 6% by 

weight of 

binder

Extended maintenance-

free operating periods 

(MFOP); Up to 70% 

environmental impact 

reduction

Necessitates 

preprocessing and 

quality control 

infrastructure

Table 1. The impact of different waste plastics on physical and mechanic properties of plastic modified bitumen. 

Reference Plastic Type Incorporation 

Method

Key Performance Impacts

Zhang et al. 

(2023)

LDPE Wet method

Softening point (57-68 ˚C),  Penetration (up to 

63%),  Viscosity, improved rutting resistance

Alemu et al. 

(2023)

PET Dry method Marshall stability, stiffness, ITS

Table 2. Performance of Plastic-Modified Bitumen Binder

Fig 2. Environmental impact of plastic-modified asphalt: (a) fume emissions at elevated temperatures (b) 

leaching of hazardous substances including heavy metals and DOC; (c) microplastic release under mechanical 

and environmental stress (Enfrin et al, 2023).

• Waste Plastics can substantially enhance rutting resistance, fatigue resistance and extended service life of 

asphalt pavements. The optimal results are often attained when plastic content is 3-8% in the wet method 

and up to 10% in the dry method.

• Plastic-modification of asphalt pavements can diminish greenhouse gas emissions, raw material 

consumption, and maintenance frequency particularly when utilizing locally obtained waste plastic and 

minimizing transport and preprocessing impacts.
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