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ABSTRACT

Plastic waste has become a serious environmental problem because of its increasing use and  
difficulty in natural decomposition.Reducing plastic consumption and recycling or reusing  
waste plastic is important for controlling this problem. One of the possible ways to reuse waste  
plastic is its application in road construction.Waste plastic can be processed and mixed with  
bitumen or other road materials to improve pavement performance.Studies have shown that the 
addition of suitable plastic waste can improve the strength, durability, and resistance of roads  
to water and wear.It also provides a useful method for managing plastic waste that would  
otherwise be dumped or burned. However, the type, quantity, and method of adding plastic  
must be properly controlled to avoid negative effects on the road and environment.This review 
paper discusses the different methods of using waste plastic in road construction along with  
their advantages and limitations.The main aim is to understand how plastic waste can be safely 
reused while reducing its harmful impact on the environment.Proper use of waste plastic in  
roads can therefore contribute to both better waste management and more sustainable road  
construction.
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I. INTRODUCTION

Roads  are  an  important  part  of  modern  infrastructure  and  are  mainly  constructed  using 
materials such as aggregates, bitumen, and other binding materials. They provide safe and 
convenient  transportation  of  people  and goods  from one  place  to  another.  However,  the 
increasing number of vehicles and changing environmental conditions create a need for roads 
with  better  strength and durability.  At  the  same time,  the  large  amount  of  plastic  waste 
generated every day has become a major environmental concern. Plastic does not decompose 
easily and its improper disposal can pollute land, water, and the surrounding environment. 
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Therefore, proper reuse and management of plastic waste is necessary to reduce its harmful 
effects.

One possible solution is to use suitable waste plastic in road construction instead of allowing it 
to become a source of pollution. Waste plastic can be processed and incorporated into bitumen 
or other road materials in controlled quantities. This can help improve certain properties of  
roads, such as strength, durability, and resistance to water and wear. At the same time, it  
provides a useful way of reusing plastic waste and reduces the amount sent to landfills or 
dumped in open areas. Thus, using plastic waste in road construction can address two problems 
together plastic waste management and the need for better road materials.This concept can 
support more sustainable road construction while also helping to protect the environment.

Fig. 1: Workflow of plastic mix bitumen road

II. LITERATURE REVIEW

2.1. Milad et al. (2026): In this research, the authors have investigated the use of waste plastic 
in asphalt pavement construction in GCC countries. They reviewed pavement performance, 
research trends and the role of plastic waste in sustainable road construction. The use of plastic 
waste may help reduce the amount of plastic sent to landfills. Its suitability depends on the 
plastic type, mixing method and quantity used. Further testing is necessary to assess long-term 
pavement performance and environmental safety.

2.2. Effect of Mixing Methods on Waste Plastic Modified Asphalt (2026): The authors of 
this study have provided a comparison between wet and dry mixing methods for waste plastic 
modified asphalt. They studied the effect of these methods on rutting, stiffness and fatigue 
performance. The wet method mixes plastic with bitumen, while the dry method adds plastic  
directly  to  the  asphalt  mixture.  The  choice  of  method  can  influence  the  uniformity  and 
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mechanical properties of the mixture. Suitable laboratory tests are necessary to determine the 
best method for road construction.

2.3. Added-Value Recycling of Waste Plastics (2026): In this research, the authors have 
investigated the use of plastic waste to modify asphalt and improve its road performance. They 
studied  plastic  content,  stability  and  temperature-related  performance  of  the  modified 
asphalt.Recycling plastic for asphalt can provide an alternative use for discarded materials. The 
percentage of plastic used can influence the stiffness and stability of the mixture. Proper 
processing and quality control are important for achieving satisfactory pavement performance.

2.4. Shah, Gao &Abdelfatah (2025): The authors of this study have provided a review of 
plastic-modified  asphalt  using  different  plastic  types  and  mixing  methods.  They  studied 
mechanical  performance,  environmental  effects  and  problems  such  as  compatibility  and 
microplastic release. Different polymers may produce different effects on asphalt properties. 
The compatibility between plastic and bitumen is important for maintaining a uniform mixture. 
Environmental risks must also be evaluated before plastic-modified asphalt is widely used.

2.5. Ben Ameur, Valentin &Baldo (2025): In this research, the authors have investigated 
different types of plastic waste used in asphalt mixtures. They compared wet and dry methods 
and discussed their effects on road performance and sustainability.Different polymers may 
produce different effects on asphalt properties. The compatibility between plastic and bitumen 
is important for maintaining a uniform mixture. Environmental risks must also be evaluated 
before plastic-modified asphalt is widely used.

2.6. Khedaywi, Haddad & Al-Migdady (2025): The authors of this paper discuss that waste 
polyethylene can be used to modify asphalt binder. They studied the effect of polyethylene 
content on the properties and performance of asphalt. Polyethylene is commonly available in 
discarded bags,  films and packaging products.  Its  addition may change the  stiffness  and 
temperature-related behaviour of bitumen. The appropriate plastic content must be selected 
carefully to maintain suitable workability and durability.

2.7. Wu et al. (2025): In this research, the authors have investigated the performance and 
environmental effects of plastic-modified asphalt. They discussed both the benefits of plastic 
use and concerns related to microplastics and environmental safety. Plastic modification may 
improve certain properties of asphalt under suitable conditions. However, the possible release 
of plastic particles during pavement wear requires attention. Both engineering performance and 
environmental impacts should be considered before adopting this technique.

2.8. Recycled Plastics in Asphalt Mixtures (2025): The authors of this study have provided a 
systematic  review  of  recycled  plastics  used  in  asphalt  mixtures.  They  compared  their 
mechanical  performance,  environmental  effects  and  practical  use  in  road  construction. 
Recycled plastics may help reduce the disposal of plastic waste. Their performance depends on 
the  type  of  polymer  and  the  method  of  incorporation.  Field  studies  are  important  for 
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determining whether laboratory improvements continue throughout the pavement’s service 
life.

2.9. Applications and Environmental Risks of Waste Plastics (2025): The authors of this 
paper discuss that waste plastic can improve some properties of asphalt but may also create 
environmental  concerns.  They  reviewed  plastic  types,  mixing  methods  and  possible 
microplastic formation.The use of waste plastic in roads must be supported by appropriate 
processing methods. Mixing temperature and plastic content can influence the quality of the 
final material. Environmental testing is necessary to evaluate possible emissions and plastic 
particle release.

2.10. Li et al.  (2024): In this research, the authors have investigated the use of recycled 
polyethylene in asphalt. They studied different methods of using polyethylene and its effect on 
asphalt performance. Recycled polyethylene can be obtained from various discarded plastic 
products.  Its  addition may change the consistency and deformation resistance of  asphalt. 
Laboratory testing can help determine suitable proportions and mixing conditions for pavement 
construction.

2.11. Heydari et al. (2024): The authors of this study have provided an investigation of waste 
plastic added to asphalt using the dry method. They studied how plastic changes the properties 
and performance of asphalt binder.The dry method introduces processed plastic directly into 
the  asphalt  mixture.  The  size  and  quantity  of  plastic  can  influence  its  distribution  and 
performance.  Proper mixing and temperature control  are important  for  obtaining uniform 
mixture.

2.12. Cardoso et al. (2023): The authors of this paper have provided a systematic review of 
plastic waste used in road pavements. They mainly studied the effect of plastic on rutting and 
fatigue performance.Rutting occurs when repeated traffic loads cause permanent deformation 
in  pavement.  Fatigue  cracking  develops  because  of  repeated  loading  over  time.  Plastic 
modification must be evaluated for both properties to ensure balanced pavement performance.

2.13. Xiao et al. (2023): In this research, the authors have investigated waste plastic powder as 
a coating material for aggregates. They studied whether this method can improve the moisture 
resistance of asphalt mixtures.Moisture damage can weaken the bond between bitumen and 
aggregates. A suitable coating may help improve the surface characteristics of aggregates.  
Laboratory testing is necessary to determine whether this method improves durability under 
wet conditions.

2.14. Xu, Zhao & Li (2022): The authors of this study have provided a review of different 
waste plastics used as asphalt modifiers. They discussed plastic types, mixing methods, road 
performance and environmental benefits. Different polymers have different properties and may 
affect asphalt in different ways. The selection of a suitable plastic depends on the required 
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pavement performance. Proper evaluation of durability and environmental safety is necessary 
before practical implementation.

2.15. Abdy et al. (2022): In this research, the authors have investigated the use of pyrolysis 
products obtained from plastic waste in asphalt road construction. They discussed how plastic 
waste can be converted into useful materials for roads.Pyrolysis converts plastic waste into 
products through heating under limited or absent oxygen. Some resulting products may be 
investigated  for  use  in  asphalt  materials.  Their  suitability  depends  on  product  quality, 
processing conditions and environmental considerations.

2.16. Noor &Rehman (2022): The authors of this paper discuss that waste plastic can be used 
as a modifier in bituminous mixtures. They mainly studied plastic types, mixing methods and 
improvements in asphalt properties.Waste plastic can change the stiffness and deformation 
resistance of bituminous mixtures. Different plastic materials may produce different results 
depending on their  properties and quantity.  Further testing is  needed to assess long term 
performance under actual traffic and weather conditions.

2.17. Wu & Montalvo (2021): The authors of this study have provided a critical review of 
waste  plastics  used  in  asphalt  pavement.  They  discussed  plastic  types,  mixing  methods, 
pavement performance and environmental concerns.Plastic-modified asphalt may provide a 
way to reuse discarded plastic materials. Its performance depends on the polymer type, mixing 
procedure and mixture design. Environmental risks and pavement durability should be assessed 
together.

2.18. Grady (2021): In this research, the author has investigated the possibility of using waste 
plastic in asphalt concrete. The study also discussed the economic and practical challenges of 
using plastic on a larger scale.Using plastic waste in asphalt may reduce the amount of waste 
requiring disposal. However, collection, sorting and processing require appropriate facilities. 
Economic feasibility and consistent material quality are important for large-scale construction.

2.19. Ma et al. (2021): The authors of this paper discuss that different types of waste plastic can 
be used in asphalt through wet and dry processes. They studied their effect on rutting, fatigue 
and moisture resistance.The wet and dry methods provide different ways of incorporating 
plastic  into  asphalt.  Rutting,  fatigue  and  moisture  resistance  are  important  indicators  of 
pavement performance. The appropriate method should be selected based on laboratory testing 
and the intended road conditions.

2.20. Heydari et al. (2021): In this research, the authors have investigated the use of waste 
plastic in asphalt mixtures. They studied different plastic contents and mixing methods and 
their effect on Marshall properties.Marshall stability and flow tests help evaluate the strength 
and  deformation  characteristics  of  asphalt  mixtures.  Plastic  content  can  influence  both 
properties. Proper mixture design is necessary to achieve suitable stability without causing 
excessive stiffness.
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2.21.  Hassanpour-Kasanagh et  al.  (2020):  The authors  of  this  study  have  provided  an 
investigation of recycled materials used to modify asphalt binders. They compared recycled 
modifiers  with conventional  SBS-modified asphalt.  SBS is  a  polymer commonly used to 
improve selected properties of asphalt binder. Recycled modifiers are being investigated as 
possible alternatives or supplementary materials. Their suitability depends on compatibility, 
mechanical properties and long-term performance.

2.22. Almeida et al. (2020): In this research, the authors have investigated the use of waste 
LDPE film in  asphalt  concrete.  They  studied  its  effect  on  stiffness,  fatigue,  rutting  and 
performance after ageing.LDPE is commonly found in plastic films and packaging materials. 
Its  use in asphalt  may influence stiffness and resistance to deformation.  Ageing tests are 
important for understanding whether the modified material retains suitable properties over 
time.

2.23. Ponnada&Vamsi Krishna (2020): The authors of this paper discuss that waste plastic 
bottles can be used as a modifier for bitumen. They studied the rheological and Marshall  
properties  of  the  modified  asphalt  mixture.Plastic  bottles  provide  a  possible  source  of 
recyclable  material  for  road  construction.  Rheological  tests  help  assess  the  behaviour  of 
bitumen under different loading and temperature conditions. Further testing is necessary to 
evaluate the durability of the resulting pavement mixture.

2.24.  Nizamuddin et  al.  (2020): In  this  research,  the authors  have investigated recycled 
LLDPE as  a  modifier  for  bitumen.  They  studied  how plastic  changes  the  physical  and 
rheological properties of asphalt.LLDPE are used in different packaging products and plastic 
films. Its addition may change the consistency and flow characteristics of bitumen. Suitable 
plastic proportions and proper mixing are necessary to achieve a uniform modified binder.

2.25. Brasileiro et al. (2019): The authors of this study have provided a review of recycled 
polymers used as asphalt modifiers. They discussed materials such as PE, PP and PVC and their 
effects  on  asphalt  performance.Different  polymers  have  different  physical  and  chemical 
characteristics.  These  differences  influence  their  compatibility  with  bitumen  and  their 
performance in asphalt mixtures. Proper material selection and laboratory testing are necessary 
to determine their suitability for road construction.

2.26. Movilla-Quesada et al. (2019): In this research, the authors have investigated waste 
plastic added to asphalt mixtures using the dry method. They studied its effect on strength, 
moisture damage and rutting.The dry method incorporates plastic directly into the asphalt 
mixture during preparation. Plastic size and content may influence the distribution of material  
throughout  the  mixture.  Testing  is  necessary  to  assess  strength,  moisture  resistance  and 
permanent deformation.

2.27. Dalhat et al. (2019): The authors of this paper discuss that waste plastic can be used as an 
aggregate replacement or asphalt binder modifier. They studied how these methods affect the 
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performance of asphalt concrete.Plastic can be incorporated into asphalt in different ways 
depending on the intended application. Its use as a binder modifier differs from its use as a 
partial aggregate replacement. Suitable mixture design and testing are necessary to ensure 
acceptable strength and durability.

2.28. Arulrajah et al. (2017): In this research, the authors have investigated recycled plastic 
granules  along  with  construction  and  demolition  waste.  They  studied  their  strength  and 
stiffness properties for possible construction applications.Construction and demolition waste 
includes discarded materials such as concrete and bricks. Combining recycled materials may 
help conserve natural resources and reduce disposal requirements. Their suitability depends on 
material composition, strength and the intended construction application.

2.29. Dalhat& Al-Abdul Wahhab (2015/2017): The authors of this study have provided an 
investigation of PP, HDPE and LDPE in asphalt binder. They studied their effect on pavement 
strength  and  resistance  to  deformation.PP,  HDPE  and  LDPE  have  different  physical 
characteristics that can influence modified bitumen. Their addition may affect binder stiffness 
and temperature-related behaviour. The appropriate plastic type and content should be selected 
through laboratory testing.

2.30. Sol-Sánchez et al. (2016): The authors of this paper discuss that waste polyethylene can 
be used to control cracks in asphalt pavement. They investigated its use as a layer for reducing 
reflective cracking.Reflective cracking occurs when cracks in an existing pavement appear in a 
newly constructed overlay. These cracks can reduce pavement durability and allow water to 
enter the structure. A suitable intermediate layer may help reduce crack propagation, but its 
effectiveness requires proper testing.

2.31. Ziari, Kaliji&Babagoli (2016): In this research, the authors have investigated the use of 
waste PET bottles in hot mix asphalt. They mainly studied the effect of plastic content and size 
on rutting resistance.PET is  commonly used in beverage bottles  and packaging products. 
Reusing PET in asphalt may help reduce plastic disposal. The size and percentage of plastic can 
influence mixture properties, so appropriate proportions must be established through testing.

2.32. Ameri& Nasr (2016): The authors of this study have provided an investigation of PET-
modified  asphalt.  They  studied  properties  such  as  penetration,  softening  point  and 
viscosity.Penetration, softening point and viscosity are important properties for evaluating 
asphalt binder. They help indicate its consistency and behaviour at different temperatures. 
Additional mixture tests are necessary to determine the suitability of PET-modified asphalt for 
actual pavement applications.

2.33. Yan et al. (2015): In this research, the authors have investigated asphalt modified with 
waste rubber and reclaimed LDPE. They studied its rheological properties and temperature 
performance.Waste rubber and reclaimed LDPE may influence the stiffness and flexibility of 
asphalt in different ways. Combining recycled modifiers may change the binder’s response to 
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temperature and loading. Appropriate proportions and compatibility testing are necessary to 
evaluate the performance of the modified material.

2.34. Ahmadzadeh et al. (2015): The authors of this paper discuss that waste polypropylene 
can be used as an additive in bitumen. They studied its effect on important properties of the  
bituminous  binder.Polypropylene  is  found  in  packaging,  household  products  and  other 
discarded plastic materials. Its use in bitumen may provide an additional recycling option. The 
amount added and the mixing conditions can influence the final binder properties, making 
laboratory evaluation important.

2.35. Gawande (2013): The author of this study has provided a review of the economic and 
practical use of plastic waste in road construction. The study discussed how plastic roads can 
support waste management and road performance.Plastic waste recycling for road construction 
may help reduce the quantity of waste requiring disposal. It may also provide an alternative use 
for selected discarded plastic materials. Proper collection, processing and quality control are 
necessary to ensure suitable road performance.

2.36. Moghaddam, Karim &Soltani (2013): In this research, the authors have investigated 
waste plastic bottles in asphalt mixtures at different percentages. They studied their effect on 
Marshall stability and flow.Marshall stability and flow are important parameters for assessing 
asphalt mixture behaviour. Different plastic percentages may produce different changes in 
stability and deformation. Appropriate proportions should be selected based on laboratory 
results and the requirements of the pavement design.

2.37. Moghaddam, Karim &Syammaun (2012): The authors of this paper discuss that waste 
plastic bottles can be used in Stone Mastic Asphalt. They studied the effect of plastic on 
stiffness and fatigue behaviour.Stone Mastic  Asphalt  is  designed to provide resistance to 
deformation under traffic loading. Plastic modification may influence the stiffness and fatigue 
performance of this mixture. The amount of plastic must be carefully controlled to maintain a 
suitable balance between stiffness and flexibility.

2.38. Gawande et al. (2012): In this research, the authors have investigated the use of waste 
plastic in asphalt road construction. They discussed the method of adding plastic to bitumen and 
its  possible  benefits.Waste  plastic  may be  processed  and incorporated  into  asphalt  using 
suitable mixing procedures. The plastic type, quantity and mixing temperature influence the 
quality of the final mixture. Proper testing is necessary to evaluate performance and ensure that 
the material meets road construction requirements.

2.39. Kalantar, Karim &Abdelaziz (2012): The authors of this study have provided a review 
of waste and virgin polymers used in pavement construction. They discussed how polymer 
modification can improve asphalt pavement performance.Polymers can influence the stiffness, 
elasticity and resistance to deformation of asphalt. Recycled polymers may offer additional 
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benefits by providing an alternative use for discarded materials. However, their performance 
depends on compatibility with bitumen and the conditions under which they are incorporated.

2.40.  Jeong  et  al.  (2011): In  this  research,  the  authors  investigated  the  use  of  waste 
polyethylene (WPE) film in flexible pavement materials. They conducted laboratory tests to 
evaluate the strength, durability, and rutting resistance of plastic-modified asphalt mixtures. 
The results showed that adding waste polyethylene improved the pavement’s resistance to 
permanent deformation and enhanced its performance. The study demonstrated that waste 
polyethylene could be a useful alternative to commercial polymer modifiers.  The authors 
concluded that using waste plastic in road construction can improve pavement performance and 
support plastic waste recycling.

2.41. Al-Hadidy& Tan (2009): The authors of this paper discuss that LDPE can be used to 
modify asphalt materials. They studied properties such as stability, strength and resistance of 
modified asphalt.LDPE is commonly found in plastic bags, films and packaging materials. Its  
addition may change the consistency and deformation behaviour of asphalt. Proper mixing and 
plastic content control are important for obtaining suitable material properties.

2.42. Huang, Bird &Heidrich (2007): The authors of this study have provided a review of 
different  recycled  waste  materials  used  in  asphalt  pavements.  They discussed  how these 
materials  can  reduce  environmental  problems  and  support  sustainable  road 
construction.Recycled  materials  may  help  conserve  natural  resources  and  reduce  waste 
disposal. Their suitability depends on their properties and compatibility with conventional 
pavement materials. Appropriate testing is necessary to ensure that recycled materials provide 
satisfactory performance and durability.

III. CONCLUSION

After  studying  the  above  reviews  we  concluded  that  the  use  of  plastic  waste  in  road 
construction is a useful method for managing the increasing problem of plastic waste. Plastic 
waste does not decompose easily and can cause serious pollution when it  is not properly 
disposed. Using suitable waste plastic in roads provides a useful way to reuse this waste instead 
of sending it to landfills.Studies show that waste plastic can improve the strength and durability 
of bituminous roads. It can also improve resistance to water, deformation, and wear in suitable 
conditions. The use of plastic can reduce the amount of some conventional materials required in 
road construction. It can also help in reducing the environmental problems caused by improper 
plastic disposal. Different methods such as wet and dry processes can be used to add plastic to 
road materials. However, the type and quantity of plastic must be properly selected for safe and 
effective results. Proper mixing and processing are also important to maintain the quality of the 
road. Therefore, waste plastic can be considered a useful material for more sustainable road 
construction. It provides benefits for both plastic waste management and road performance. 
Overall, using waste plastic in roads can be an effective step towards cleaner, stronger, and 
more sustainable infrastructure.



Page 541Vol 15 Issue 11, Nov 2026 ISSN 2456 – 5083

IV. REFERENCES

1. Abdalrhman Milad, Ali Mohammed Babalghaith, Suleiman Abdulrahman, NurIzzi Md 
Yusoff and Khalifa M. Al-Kindi(2026) “Utilising waste plastic in Asphalt pavement 
construction in the gulf cooperation council (GCC) Countries: a comprehensive review, 
Bibliometric  analysis  and  research  directions”  Innovative  Infrastructure 
Solutions(Springer).  Volume  11,  Issue  2,  Article  number  85. 
https://link.springer.com/article/10.1007/s41062-026-02492-6.

2. Phan, T.  M.,  Nguyen, A. Q.,  Ma, H.-J.,  & Park,  D.-W. (2026) “Effect  of mixing 
methods  on  performances  and  microstructure  of  waste  plastic  modified  asphalt 
mixtures”  Construction  and  Building  Materials/Journal  of  Materials  in  Civil 
Engineering,  517,  Article  145744. 
https://www.sciencedirect.com/science/article/abs/pii/S095006182600646X.

3. Li, H., Zhang, Y., Liu, S., Liu, L., Xu, D., Zhao, Y., Li, J., & Liu, Z. (2026) “Added-
value recycling of waste plastics: Operational performance and mechanism of asphalt 
modified  with  plastics  in  sustainable  pavement  systems”  Process  Safety  and 
Environmental  Protection  (Elsevier).  214,  Article  109103 
https://www.sciencedirect.com/science/article/abs/pii/S0957582026007202.

4. Shah, S. K., Gao, Y., &Abdelfatah, A. (2025) “Plastic-Waste-Modified Asphalt for 
Sustainable Road Infrastructure: A Comprehensive Review” Sustainability (MDPI)/ 
International  Journal  of  Civil  Engineering.  17(21),  Article  9832. 
https://www.researchgate.net/publication/397271464_Plastic-Waste 
Modified_Asphalt_for_Sustainable_Road_Infrastructure_A_Comprehensive_Review

5. Ben Ameur, A., Valentin, J., &Baldo, N.(2025) “A Review on the Use of Plastic Waste 
as  a  Modifier  of  Asphalt  Mixtures  for  Road  Constructions”CivilEng  / 
Infrastructures(MDPI). 6(2), Article 17. https://www.mdpi.com/2673-4109/6/2/17.

6. TaisirKhedaywi, Madhar Haddad and Abeer Al-Migdady(2025) “Waste polythylene 
effect on Asphalt binder and mixture properties: state of the Art” Advances in Science 
and  Technology  Research  Journal.  Volume  19,  Issue  7. 
https://www.researchgate.net/publication/373098780_Effect_of_waste_plastic_polyet
hylene_terephthalate_on_properties_of_asphalt_cement.

7. Wu, X., Jusli, E., Anggraini, V., Jaya, R. P., & Zhang, X.(2025) “Performance and 
Environmental  Impacts  of  Waste  Plastic-Modified  Asphalt  Pavement:  A 
Comprehensive  Review”  Cleaner  Materials.  Article  100357. 
https://ui.adsabs.harvard.edu/abs/2025ClMat..1800357W/abstract.

8. Julio Calderón-Ramírez, David Sepúlveda-Valdez, Leonel García, Marcelo A. Lomeli-
Banda, Carlos Salazar-Briones and Marco Montoya-Alcaraz(2025) “Recycled plastics 
in Asphalt mixtures: aur systematic review of mechanical performance, environmental 
impact and practical implementation” Applied Sciences. Volume 15, Issue 18, Article 



Page 542Vol 15 Issue 11, Nov 2026 ISSN 2456 – 5083

number  9901.  https://www.mdpi.com/2076-3417/15/18/9901?
utm_source=chatgpt.com.

9. Ju Pan, Jue Li, Bailin Shan, Yongsheng Yao and Chao Huang(2025) “A Comprehensive 
Review  of  Applications  and  Environmental  Risks  of  Waste  Plastics  in  Asphalt 
Pavements”  Materials.  Volume  18,  Issue  15,  Article  number  3441. 
https://www.mdpi.com/1996-1944/18/15/3441 .

10. Hui Li, Yuzho Han, E. Guangxun, Yang Sun, Lei Wang, Xufei Liu, Jiaxing Ren and 
Zhijie  Lin (2024) “Recycling of  Waste  Polythene in  Asphalt  and its  Performance 
Enhancement Methods: A Critical Literature Review” Journal of Cleaner Production. 
Volume  451,  Article  number  142072. 
https://www.researchgate.net/publication/403406298_Polymer_Modification_of_Asp
halt_with_Recycling_By-Products_of_Polyurethane_Foam_as_Asphalt_Extender .

11. SoheilHeydari,  Nioushasadat  Haji  SeyedJavadi,  Hamid  Bayat  and 
AilarHajimojommadi  (2024)  “Assessment  of  Binder  Modification  in  Dry-  Added 
Waste  Plastic  Modified  Asphalt”Construction  and  Building  Materials/Polymers. 
Volume  16,  Issue  14,  Article  1987. 
https://www.semanticscholar.org/paper/Assessment-of-Binder-Modification-in-Dry-
Added-Heydari-Javadi/a24d336262192ee6a2d3a4dabf130b6517928e1b .

12. Josué  Cardoso,  Adelino  Ferreira,  Arminda  Almeida  and  João  Santos(2023)  “In 
Coorporation of Plastic Waste into Road Pavements: A Systematic literature review on 
the Fatigue and Rutting Performances” Construction and Building Materials/ Journal of 
Cleaner Production/ Construction and Building Materials. Volume 407, Article number 
133441. https://www.sciencedirect.com/science/article/pii/S0950061823031586 .

13. Rui  Xiao,  Miaomiao Zhang,  JingtaoZhong,  Gaylon L.  Baumgardner  and Baoshan 
Huang  (2023)  “Waste  Plastic  Powder  Coating  on  Acetic  Aggregates:  A  New 
Hydrophobic  Coating  Technology  to  Build  Moisture  Resistant  Asphalt  Mixtures” 
Journal of the Transportation Research Board/ Materials and Structure. Volume 2679, 
Issue  1. 
https://www.researchgate.net/publication/373511705_Waste_Plastic_Powder_Coating
_on_Acidic_Aggregates_A_New_Hydrophobic_Coating_Technology_to_Build_Mois
ture-Resistant_Asphalt_Mixtures .

14. Fengchi  Xu,  Yao Zhao and Kangjian Li  (2022)  “Using Waste  Plastic  as  Asphalt  
Modifier: A review”Environmental Science and Pollution Research. Volume 15, Issue 
1, Article number 110. https://www.mdpi.com/1996-1944/15/1/110 .

15. Charlotte Abdy, Yuqing Zhang, Jiawei Wang, Yang Yang, Ignacio Artamendi, Bob 
Allen(2022)  “Pyrolysis  of  polyolefin  Plastic  Waste  and  Potential  Applications  in 
Asphalt  Road  Construction:  A  Technical  Review”  Resources  Conservation  and 
Recycling.  Volume  180,  Article  number  106213. 
https://www.sciencedirect.com/science/article/pii/S0921344922000611 .



Page 543Vol 15 Issue 11, Nov 2026 ISSN 2456 – 5083

16. Ayesha Noor, Muhammad Atiq Ur Rehman(2022) “A mini review on the use of plastic 
waste as a modifier of the bituminous mix for flexible pavement” Journal of Pavement 
Engineering.  Volume  4,  Article  number  100059. 
https://www.sciencedirect.com/science/article/pii/S2772397622000193 .

17. Shenghua Wu, Luke Montalvo(2021) “Repurposing Waste Plastic into Cleaner Asphalt 
Pavement materials:  A Critical  Literature Review” Journal  of  Cleaner Production. 
Volume  280,  Article  number  124355. 
https://ui.adsabs.harvard.edu/abs/2021JCPro.28024355W/abstract .

18. Brian P.Grady (2021)“Waste Plastic in Asphalt Concrete: A Review” SPE polymers 
(Wiley).Volume  2,  Issue  1. 
https://4spepublications.onlinelibrary.wiley.com/doi/10.1002/pls2.10034 .

19. Yuetan Ma, Hongyu Zhou, Xi Jiang, PawelPolaczyk, Rui Xiao, Miaomiao Zhang, 
Baoshan Huang (2021) “The Utilization of Waste Plastic in Asphalt Pavements: A 
Review”  Cleaner  Materials  (Elsevier).  Volume  2,  Article  number  100031. 
https://www.researchgate.net/publication/356626903_The_utilization_of_waste_plasti
cs_in_asphalt_pavements_A_review .

20. SoheilHeydari,  AilarHajimohammadi,  Nioushasadat  Haji  SeyedJavadi,  Nasser 
Khalili(2021)“The Use of Plastic Waste in Asphalt: A Critical review on Asphalt mix 
design  and  Marshall  properties”  Construction  and  Building  Materials 
(Elsevier).Volume  30,  Article  number  125185. 
https://www.sciencedirect.com/science/article/abs/pii/S0950061821029299

21. SajjadHassanpour-Kasanagh, PervizAhmedzade, Alexander M. Fainleib, Ali Behnood 
(2020) “Rheological Properties of Asphalt Binders Modified with Recycled Materials: 
a  comparison  with  styrene-butadiene-styrene  (SBS)”  Construction  and  Building 
Materials  (Elsevier).  Volume  230,  Article  number  117047. 
https://www.sciencedirect.com/science/article/abs/pii/S0950061819324894 .

22. Arminda Almeida, SilvinoCapitão, Rita Bandeira, Mariana Fonseca and LuísPicado- 
Santos(2020) “Performance of AC Mixtures Containing Flakes of LDPE Plastic Film 
Collected  from  Urban  West  Considering  Ageing”Case  Studies  in  Construction 
Materials/ Construction and Building Materials. Volume 232, Article number 117253. 
https://researchportal.ulisboa.pt/en/publications/performance-of-ac-mixtures-
containing-flakes-of-ldpe-plastic-film/ .

23. SudheerPonnada&Vamsi  Krishna  K  (2020)“Experimental  Investigation  on 
Modification of Rheological Parameters of Bitumen by using Waste Plastic bottles” 
Materials  Today:  Proceedings.  Volume  32. 
https://www.sciencedirect.com/science/article/abs/pii/S221478532032023X .

24. SabzoiNizamuddin,  Muhammad  Jamal,  Rebecca  Gravina  and  Filippo 
Guistozzi(2020)“Recycled Plastic as Bitumain Modifier: the Role of Recycled linear 
Low-Density Polyethylene in the Modification of Physical, Chemical and Rheological 



Page 544Vol 15 Issue 11, Nov 2026 ISSN 2456 – 5083

Properties of Bitumen” Journal of Cleaner Production/ Sustainability. Volume 266, 
Article  number  121988. 
https://www.sciencedirect.com/science/article/abs/pii/S0959652620320357 .

25. LuzanaBrasileiro, Fernando Moreno-NavarrozRaúlTauste-Martínez, Jose Matos and 
Maria  del  Carmen  Rubio-Gámez(2019)“Reclaimed  Polymers  as  Asphalt  Binder 
Modifiers for more Sustainable Roads: A Review” Waste Management. Volume 11, 
Issue 3, Article number 646. https://www.mdpi.com/2071-1050/11/3/646 .

26. Diana Movilla-Quesda, Aitor C. Raposeiras, L. T. Silva-Klein, Pedro Lastra-González 
and Daniel Castro-Fresno(2019) “Use of Plastic Scrap in Asphalt Mixture added by Dry 
Method  as  a  Partial  Substitute  for  bitumen”  Waste  Management.  Volume  87. 
https://pubmed.ncbi.nlm.nih.gov/31109578/

27. Muhammad  A.Dalhat,  H.  I.  Al-Abdul  Wahhab  and  Khaleel  Al-Adham 
(2019)“Recycled Plastic Waste Asphalt Concrete via Mineral Aggregates Substitution 
and Binder Modification” Journal of Materials in Civil Engineering. Volume 31, Issue 
8,  Article  number  04019134. 
https://www.researchgate.net/publication/333394962_Recycled_Plastic_Waste_Aspha
lt_Concrete_via_Mineral_Aggregate_Substitution_and_Binder_Modification .

28. Arul  Arulrajah,  Ehsan  Yaghoubi,  Yat  Choy  Wong  and  SuksunHorpibulsuk(2017) 
“Recycle Plastic Granules and Demolition Wastes as Construction Materials: Resilient 
Moduli and Strength Characteristics” Construction and Building Materials. Volume 
147. https://www.sciencedirect.com/science/article/abs/pii/S095006181730836X .

29. Muhammed A. Dalhat and H. I. Al-Abdul Wahhab (2017) “Performance of Recycled 
Plastic  Waste  Modified  Asphalt  Binder  in  Saudi  Arabia”  International  Journal  of 
Pavement  Engineering.  Volume  18,  Issue  4. 
https://www.researchgate.net/publication/282431400_Performance_of_recycled_plast
ic_waste_modified_asphalt_binder_in_Saudi_Arabia .

30. Miguel  Sol-Sánchez,  Rubén  Meca-Piernas,  Fernando  Moreno-Navarro  and  María 
Carmen Rubio-Gámez(2016) “Reinforced Polythylene Bond Waste as Antireflective 
Cracking System in Asphalt Pavement” Construction and Building Materials. Volume 
28,  Issue  4.  https://ascelibrary.org/doi/abs/10.1061/%28ASCE%29MT.1943-
5533.0001447

31. Hassan  Ziari,  Arman  GhasemiKaliji  and  RezvanBabagoli(2016)  “Laboratory 
Evaluation of the Effect of Waste Plastic Bottle (PET) on Rutting Performances of Hot 
Mix  Asphalt  Mixtures”  Petroleum  Science  and  Technology/  Journal  of  Civil 
Engineering  (University  of  Tehran).Volume  34,  Issue  9. 
https://www.tandfonline.com/doi/abs/10.1080/10916466.2016.1169290 .

32. Mahmoud  Ameri  and  Danial  Nasr(2016)  “Properties  of  Asphalt  Modified  with 
Devulcanized Polyethylene Terephthalate” Journal of Building Engineering. Volume 
34,  Issue  16. 



Page 545Vol 15 Issue 11, Nov 2026 ISSN 2456 – 5083

https://www.researchgate.net/publication/308045630_Properties_of_asphalt_modified
_with_devulcanized_polyethylene_terephthalate .

33. Kezhen  Yan,  Hongbin  Xu  and  Lingyun  You  (2015)  “Rheological  Properties  of 
Asphalts Modified by Waste Tire Rubber and Reclaimed Low Density Polyethylene” 
Construction  and  Building  Materials.  Volume  83. 
https://www.sciencedirect.com/science/article/abs/pii/S0950061815002470 .

34. PervizAhmedzade, KadirDemirelli, Taylan Günay, Faith Biryan and Omar Alqudah 
(2015) “Effects of Waste Polypropylene Additive on the Properties of Bituminous 
Binder” Iranian Journal of Polymer Science and Technology/ Journal of Transportaion 
Research.  Volume  2. 
https://www.researchgate.net/publication/283958638_Effects_of_Waste_Polypropyle
ne_Additive_on_the_Properties_of_Bituminous_Binder .

35. Amit P. Gawande(2013) “Economics and Viability of Plastic Road: A Review” Journal 
of  Current  Chemical  and  Pharmaceutical  Sciences.  Volume  3,  Issue  4. 
https://www.tsijournals.com/articles/economics-and-viability-of-plastic-road--a-
review.pdf .

36. Tahe  rBaghaeeMoghaddam,  Mohamed  Rehan  Karim  and  MehrtashSoltani(2013) 
“Utilization  of  Waste  Plastic  Bottles  in  Asphalt  mixture”  Journal  of  Engineering 
Science  and  Technology  (JESTEC).  Volume  8,  Issue3. 
https://www.researchgate.net/publication/257657500_Utilization_of_waste_plastic_b
ottles_in_asphalt_mixture .

37. Taher  Baghaee  Moghaddam,  Mohamed  Rehan  Karim  and  TamalkhaniSyammaun 
(2012) “Dynamic Properties of Stone Mastic Asphalt Mixture Containing Waste Plastic 
Bottles”  Construction  and  Building  Materials.  Volume  34. 
https://www.sciencedirect.com/science/article/abs/pii/S0950061812001316 .

38. Amit Gawande, G. S. Zamre, V. Cm Renge, G. R. Bharsakale and SaurabhTayde (2012) 
“Utilization of Waste Plastic in Asphalting of Roads” Scientific Reviews and Chemical 
Communications/  International  Journal  of  Advanced  Engineering  and  Studies 
(IJAERS).  Volume  2,  Issue  2.  https://www.tsijournals.com/abstract/utilization-of-
waste-plastic-in-asphalting-of-roads-11264.html .

39. Zahra  NiloofarKalantar,  Mohamed  Rehan  Karim  and  AbdelazizMahrez(2012)  “A 
Review  of  Waste  and  Virgin  Polymer  in  Pavement”  Construction  and  Building 
Materials.  Volume  33. 
https://www.researchgate.net/publication/257389099_A_review_of_using_waste_and
_virgin_polymer_in_pavement .

40. Kyu-Dong Jeong, Soon-Jae Lee, and Kwang W. Kim (2011) “Laboratory Evaluation of 
Flexible  Pavement  Materials  Containing  Waste  Polyethylene  (WPE)  Film” 
Construction  and  Building  Materials.  Volume  25,  Issue  4. 
https://www.sciencedirect.com/science/article/abs/pii/S0950061810005982 .



Page 546Vol 15 Issue 11, Nov 2026 ISSN 2456 – 5083

41. A. I. Al- Hadidy and Yi- qui Tan (2009)“Evaluation of Pyrolysis LDPE Modified 
Asphalt Paving Materials” Journal of Materials in Civil Engineering. Volume 21, Issue 
10. 
https://www.researchgate.net/publication/245308191_Evaluation_of_Pyrolisis_LDPE
_Modified_Asphalt_Paving_Materials.

42. Yue Huang, Roger N. Bird and Oliver Heidrich (2007) “A Review of the Use of 
Recycle Solid Waste Materials in Asphalt Pavements” Resources Conservation and 
Recycling.  Volume  52,  Issue  1. 
https://www.sciencedirect.com/science/article/abs/pii/S0921344907000456 .


