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Abstract: The concrete is the most widely used material by mankind. A natural resources are dwindling by 

industrial uses, there is a need for using alternate materials instead of using natural sand and crushed stones as 

fine and coarse aggregates. Plastic is now widely used by common people, next to metals. Metals are gradually 

replaced by plastics in various industries. Plastic wastes can be seen in every land, water bodies such as streams, 

rivers, ponds, seas. Hence used plastic should be recycled or reused. Plastic can replace the sand and crushed 

stones in concrete. Many researches are going on in this field. This paper reviews such research works. 
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I. INTRODUCTION 
Concrete was invented by ancient Romans. It was used to build long lasting structures like Pantheon. 

They used lime, volcanic ash, locally available coarse and fine aggregates. Now concrete has evolved with 

usage of cement as binder and varieties of fine aggregates and coarse aggregates as per the requirement of the 

construction. But concrete is the major environmental damaging material as it consumes large quantities of 

natural sand and natural crushed stones, hence there is a necessity to replace these with waste materials such as 

plastics, fly ash, GGBS, marble dust, etc.  

Plastic which has thousands of polymers under its name is widely used and evolving with types of 

applications. It has short useful life span and discarded indiscriminately in to the environment. We are in age of 

plastics. Plastic is present in every object, vehicle we use.   But only less than 10% of waste plastic are recycled 

worldwide. Hence there is large potential to use the waste plastics in concrete as aggregates. 

 

II. REVIEW 
Researchers have primarily replaced natural aggregates of both fine and coarse sizes with plastic 

aggregates of various types and shapes. They have manufactured concrete with various physical properties. The 

following are the works   

Light weight Concrete with Handmade plastic aggregates was created by Purushothama et al., [1]. The 

natural aggregates were replaced by plastic aggregates upto 10% by weight. 

Physical properties such as porosity and water vapor [2] can be increased by using plastic aggregates of 

polyethylene terephthalate and Polyolefin in hydraulic mortars but there is decrease in flexural and compressive 

strength of these mortars. 

Increase in impact resistance was found in concrete with [3] shredded PET bottles as replacement of 

natural aggregates in concrete upto 20% by total weight of concrete. But as in previous works there was 

reduction in compressive strength. 

Ductile post-peak behavior was observed in concrete having plastic aggregate by Fahad, et al [4] but 

reduction physical properties such as slump, compressive strength, flexural strength, splitting tensile strength 

and elastic modulus was observed. They suggested a maximum replacement of 25% of natural aggregates by 

plastic aggregates.  

Physical properties such as slump and passing ability was improved in self-compacting lightweight 

concrete with replacement of sand by plastic aggregates up to 15% by Shutong Yang, et al, [5], But the physical 

properties such as dry bulk density and elastic modulus decreased as replacement percentage increased. Azad 

Khajuria, et al [6] results also showed reduced compressive strength with plastic aggregates. 

Poor bond strength between plastic aggregates and cement was observed in works done by Jaivignesh et 

al., [7] with mixed plastic aggregates. 

Reduction in density and compressive strength was observed in lightweight and structural concrete 

created by Daniel Yaw Osei [8] when natural aggregates were replaced by plastic aggregates. 

High value of compressive strength was observed in concrete in which natural aggregate was replaced by 

plastic at 20% by Umadevi et al., [9],  

Platics when added to concrete improves the strain capacity of concrete and thermal conductivity also 

reduces as per Parvesh Kumar et al. [10] 
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Plastic aggregates in the sizes equal to sand gives good results and bonding improving chemicals can be 

added to improve bonding between aggregates and cement as per Jason [11]  

Increased strength, was obtained in the 30% plastic aggregates replaced concrete. Less workability and 

bonding between plastic aggregates and cement were observed by Pawar et al., [12]. 

polybutylene terephthalate (PBT) plastics have good physical properties such as mechanical strength and 

low moisture absorption as per Joe Nasvik[13] thus improving the capacity to resist freeze and thaw. 

Habib et al., [14], concluded that plastic aggregates concrete can be used only for non-load bearing 

applications as compressive strength, flexural strength and split tensile strength were reduced drastically when 

compared to concrete with natural aggregates.  

Strain energy capacity and impact resistance of concrete was improved when recycled acrylonitrile-

butadiene-styrene/polycarbonate copolymer (ABS/PC) plastic particles replaced sand by Feng et al[15],  

Micro cracks propagation was reduced by waste plastic of fabri form (fibres) when it was used to replace 

sand by Zainab et al., [16],  

Low-cost Polyester mortar(PM) made with fly ash and Polyethylene terephthalate was made Karim et al., 

[17], which showed good physical properties.  

Usage of shredded fibres up to 0.6% with higher aspect ratio has good workability as per Bhogayata et al 

[18]. 

Recycled plastic concrete with energy-efficient building design can lowered heating and cooling loads as 

per the studies by Elzafraney et al [19]. 

The increase in volume and size of waste plastics decreased compressive strength in studies by Patil et al 

[20], 

 

III. CONCLUSION 
If plastic is used in concrete as a substitute for natural fine or coarse aggregates, there is reduction in 

compressive strength, split tensile strength, flexural strength, workability and density. But waste plastic as fibres 

improve the cracking resistance. Bonding between cement and plastic aggregates were addressed by many 

researchers. But due the impact of plastics to environment and their low recycling percentage, more studies must 

be done to include waste plastic in various non-structural civil engineering applications. 

 

REFERENCES 
[1] Purushothama.S, Dr. Jagadish G Kori, “Hand Made Plastic Aggregates in Concrete”, International 

Journal of Engineering Research & Technology (IJERT) , ISSN: 2278-0181 IJERTV6IS070286, Vol. 6 

Issue 07, July – 2017, PP-493-497 

[2] F. Iucolano, B. Liguori, D. Caputo, F. Colangelo, R. Cioffi, Recycled plastic aggregate in mortars 

composition: Effect on physical and mechanical properties, Materials & Design (1980-2015), Volume 

52, 2013, Pages 916-922, ISSN 0261-3069, https://doi.org/10.1016/j.matdes.2013.06.025. 

[3] RajatSaxena, Salman Siddique, Trilok Gupta, Ravi K. Sharma, Sandeep Chaudhary, “Impact resistance 

and energy absorption capacity of concrete containing plastic waste”, Construction and Building 

Materials, Volume 176, 2018, Pages 415-421, ISSN 0950-0618, 

https://doi.org/10.1016/j.conbuildmat.2018.05.019. 

[4] Fahad K. Alqahtani, GurmelGhataora, M. Iqbal Khan, Samir Dirar, Novel lightweight concrete 

containing manufactured plastic aggregate, Construction and Building Materials, Volume 148, 2017, 

Pages 386-397, ISSN 0950-0618, https://doi.org/10.1016/j.conbuildmat.2017.05.011. 

[5] Shutong Yang, XiaoqiangYue, Xiaosong Liu, Yao Tong, “Properties of self-compacting lightweight 

concrete containing recycled plastic particles”, Construction and Building Materials, Volume 84, 2015, 

Pages 444-453, ISSN 0950-0618, https://doi.org/10.1016/j.conbuildmat.2015.03.038. 

[6] Azad Khajuria, Puneet Sharma, “Use of Plastic Aggregates in Concrete”, International Journal of 

Innovative Technology and Exploring Engineering (IJITEE) ISSN: 2278-3075 (Online),Volume-9 Issue-

1, November 2019, PP 4406-4412 

[7] B Jaivignesh and A Sofi, “Study on Mechanical Properties of Concrete Using Plastic Waste as an 

Aggregate” 2017 IOP Conf. Ser.: Earth Environ. Sci. 80 012016 

[8] Daniel Yaw Osei, “Experimental Investigation on Recycled plastics as Aggregate in Concrete”, Int. J. 

Struct. & Civil Engg. Res. 2014, ISSN 2319 – 6009 www.ijscer.comVol. 3, No. 2, May 2014, PP 168-

174 

[9] Umadevi R ShashiKiran C R Sahana S Sastry, “Recycled Plastics and Crushed Rock Powder As Coarse 

Aggregate and Fine Aggregate in Structural Concrete”, International Journal of Engineering Research & 

Technology (IJERT) ISSN: 2278-0181, VOL-3, Issue 19, PP-1-3 

https://ascelibrary.org/author/Rebeiz%2C+Karim+S


International Journal of Latest Engineering and Management Research (IJLEMR) 

ISSN: 2455-4847 

www.ijlemr.com || Volume 08 – Issue 02 || February 2023 || PP. 44-46 

www.ijlemr.com                                                     46 | Page 

[10] Parvesh Kumar, Gaurav Kumar, “Effect of Recycled Plastic Aggregates on Concrete”, International 

Journal of Science and Research (IJSR) ISSN (Online): 2319-7064,  

[11] Jason T. Manning, “The Performance of Concrete Containing Recycled Plastic Aggregates”, 

Undergraduate Honors Thesis, Eastern Illinois University, 2019 

[12] Pawar, L.B., Sangle, K.K. &Bhirud, Y.L. Impact of recycled plastic aggregate concrete in high-

temperature environments. Innov. Infrastruct. Solut. 7, 197 (2022). https://doi.org/10.1007/s41062-022-

00808-w 

[13] Joe Nasvik, “Plastic Aggregate”, https://www.concreteconstruction.net/how-to/materials/plastic-

aggregate_o 

[14] Habib, Md&Alom, Md. (2017). Concrete production using recycled waste plastic as aggregate. 

https://www.researchgate.net/publication/325923266_Concrete_ production _ using_ recycled_ 

waste_plastic_as_aggregate 

[15] Feng Liu, Ph.D.; Yong Yan; Lijuan Li, Ph.D.; Cheng Lan, “Performance of Recycled Plastic-Based 

Concrete”, https://ascelibrary.org/doi /abs/10.1061/%28ASCE%29MT .1943-5533.0000989. 

[16] Zainab Z. Ismail, Enas A. AL Hashmi, October 2007,“Use of waste plastic in concrete mixture as 

aggregate replacement”, Departmentof Environmental Engineering, college of Engineering, University of 

Baghdad, Iraq 

[17] Rebeiz K S, Rosett J W and Craft A P 1996 Strength Properties of Polyester Mortar using PET and Fly 

Ash Wastes. J. Energ. Eng. 122(1) 11052. 

[18] A. Bhogayata, K. D. Shah, B. A. Vyas, Dr. N. K. Arora, 2012, Performance of concrete by using Non-

recyclable plastic wastes as concrete constituent, International Journal Of Engineering Research & 

Technology (IJERT) Volume 01, Issue 04 (June 2012), 

[19] Elzafraney M, Soroushian P and Deru M 2005 Development of energy Efficient Concrete Buildings 

Using Recycled Plastic Aggregate. J. Archit. Eng. 11(4) 122-30 

[20] Patil P S, Mali J R, Tapkire G V and Kumavat H R 2014 Innovative Techniques of Waste Plastic Used in 

Concrete Mixture. Int. J. Res. Eng. Technol. 3(9) 29-32 

https://www.concreteconstruction.net/author/joe-nasvik
https://ascelibrary.org/author/Liu%2C+Feng
https://ascelibrary.org/author/Yan%2C+Yong
https://ascelibrary.org/author/Li%2C+Lijuan
https://ascelibrary.org/author/Lan%2C+Cheng

