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Abstract— Concrete is a universal mixture commonly used in recent era for construction of different structures. Due to rapid 
increase of concrete the aggregates decreasing rapidly. So there must be an alternative aggregate to replace convectional aggre-
gate. Plastic use is increasing day by day, although steps were taken to reduce plastic consumption. Concrete cylindrical sam-
ples partial replacement of coarse aggregate with 0%, 5%, 15% and 25% of shredded PVC & PET waste were casted and then 
cured for 28 days. After completion of the curing period, concrete cylindrical specimens were tested for compressive and split 
tensile strength. The results showed that, Based on specific gravity of PVC & PET, lightweight concrete is produced. Results of 
Tensile strength increases with increase in PVC & PET replacement upto 25%, however at 25% PET replacement tensile strength 
was maximum. The data trends revealed that compressive strength test results of 5%, 15% and 25% PVC replacement were in 
comparison with control sample. Results of compressive strength of PET replacement decreases with increase in PET amount 
upto 25%.  

Index Terms— Concrete, Light weight concrete, PVC & PET waste, Plastic concrete, concrete cylindrical samples, compression strength, 
split tensile strength. 

——————————      —————————— 

1 INTRODUCTION                                                                    
he utilization of plastics have turned into a critical piece of 
our life. Plastic is typically more strong and durable than 
different materials like paper and that is the reason it has 

been favored by the general population everywhere through-
out the world. 
For the most part, the utilization of plastic expanded in our 
day by day life because of its light-weight, minimal effort, 
long life and extensive quality. Plastic has a huge number of 
utilization in everyday life. Plastic are normally utilized as a 
part of bundling, mechanical applications, private and busi-
ness utilize, sustenance safeguarding, supply of nourishment, 
medical purposes, sanitary fittings and for transfer of waste. 
As plastic comprise of various kinds, for example, Polythene, 
Polyethylene terephthalate (PET), Polyvinyl chloride (PVC), 
Low density plastic (LDP), High density plastic (HDP), etc. 
With such an immense number of uses, the yearly utilization 
of plastic has been expanding quickly. The high utilization and 
un-disposability of plastic are the elements which cause con-
tamination in the common habitat and have adverse effects on 
plants, wildlife and human population. 
Countless ocean turtles, whales and other marine warm 
blooded creatures die every year from swallowing of discard-
ed plastic (plastic packs, plastic containers and so on) for mis-
taken food. Also, when such plastics are singed, hurtful 
amounts of dioxins, a group of highly toxic chemicals are 
emitted. Dioxins are most harmful to the human life forms. 
As plastic waste is non-biodegradable, so it’s reusing is rela-
tively feasible option to reduce the harm initiated by its dis-
posal. 
Concrete is for the most part thought to be a weak material in 
light of its low elasticity. This weak nature of cement can cause 

unexpected and appalling disappointment, particularly in the 
structures which are presented to seismic tremors, blasts and 
suddenly connected burdens. 
The aim of this experimental study is that, Instead of increas-
ing burden on landfills the PVC & PET waste is partially re-
placed as a coarse aggregate in concrete. 
Pakistan generates around 30 million tonnes of solid waste per 
year, an increase of over 2% per year. Like other developing 
countries, Pakistan does not have a waste management base 
that causes significant environmental problems. Most urban 
waste is burned, thrown away and buried in empty areas that 
threaten the health and happiness of the general population. 
The major portion of this solid waste contains waste plastic 
which is non-biodegradable. Pakistan annual consumption of 
plastic resins is over one million tons. The country consumes 
around 300,000 tons/year of polypropylene (PP) and 280,000 
tons/year of polyethylene (PE), its almost entire demand is met 
by imports, as Pakistan has very small PP or PE production. 
The total PVC demand in Pakistan is estimated at 70,000 
tonnes which is met through imports at a cost of $345 million 
per annum. The total PET demand in Pakistan is estimated at 
120,000 tonnes. When such plastics are burned, harmful quan-
tities of dioxins, a group of highly toxic chemicals are emitted. 
Some chlorinated plastic produce injurious chemicals which 
can then infiltrate into underground aquifer resulting in the 
contamination of drinking water. 

2 RELATED WORK 
Research work was done about use of waste plastic in concrete 
and a review was presented in this paper. The following con-
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clusions were obtained from the study. It was observed that 
compressive strength and splitting tensile strength of concrete 
decreased with increase in aggregates content. The failure of 
the concrete specimens having plastic aggregate under com-
pression and splitting tensile load, did not show the typical 
brittle type of failure usually obtained for conventional con-
crete (Siddique, Khatib, & Kaur, 2008). 
An experimental analysis was done in which there is use of 
recycled plastic waste sourced from scraped PVC pipes to re-
place river sand as fine aggregate in proportion of 0%, 5%, 
15%, 30% and 45% by volume. Two major findings are identi-
fied; the positive side shows that the concrete prepared with a 
partial replacement by PVC was lighter (lower density), was 
more ductile, and had lower drying shrinkage and higher re-
sistance to chloride ion penetration. The negative side reveals 
that the workability, compressive strength and tensile splitting 
strength of the concrete were reduced. In compression test 
cracks were initiated quickly around the PVC particles due to 
the modulus mis-match because the PVC granules have a low-
er elastic modulus than the surrounding cement paste (Poon et 
al., 2009). 
Another research study was done. To make an attempt to sub-
stitute in concrete the 5% by weight of fine aggregate (natural 
sand) with an equal weight of PET aggregates manufactured 
from the waste un-washed PET bottles (WPET). Specimens 
with different cement content and water/cement ratio were 
manufactured. Rheological characterization on fresh concrete 
and mechanical tests at the ages of 28 and 365 days were per-
formed on the WPET/concretes as well as on reference con-
cretes containing only natural fine aggregate in order to inves-
tigate the influence of the substitution of WPET to the fine 
aggregate in concrete. It was found; it was found that the 
WPET concretes display similar workability characteristics, 
compressive strength and splitting tensile strength slightly 
lower that the reference concrete and a moderately higher 
ductility (Frigione. M, 2010). 
Another experimental study was conducted in which waste 
plastic was added as sand replacement in proportion of 10%, 
15% and 20%. Toughness indices tests were performed on 
simple beams and beams having Polythene and the following 
conclusion was obtained. Under centre point loading on 
beams having waste plastic, the arrest of propagation of micro 
cracks was observed. While at same loading a sudden failure 
of beams having plain concrete was observed due to its brittle 
nature. It was also observed that unlike the control sample, the 
concrete beam having polythene has reached the plastic be-
havior at all curing stages (Ismail & AL-Hashmi, 2008). 
Research analysis was done. To study a method of strengthen 
concrete by the addition of percentages recycled waste plastic 
(polyethylene) in proportion of 1%, 3%, and 5% from fine ag-
gregate recycled waste plastic (polyethylene). It’s found; 
When waste plastic bottles increased from 0% to 5% of the 
sand in the mix, the compressive, tensile and flexural strength 
of concrete decreased by the ratio of 12.81%, 10.71% and in-
creased by 4.1% respectively at 7 days age and also these con-
crete strength decreased by the ratios 7.93%, 28.6%, and 23.6% 
at 28 days age. The compressive strength of concrete de-

creased with increasing the percentages of plastic bottles and 
also with waste plastic bags. The effect of waste plastic bottles 
on the decreasing strengths is less than the waste of plastic 
bags (Jibrael. A. M & Peter. F, 2016). 
 

3 MATERIALS 

The materials used in this research are listed below. Experi-
mental study conducted at Iqra National University Peshawar.  
3.1 Cement 
Ordinary Portland cement most commonly available in local 
market was used. Specific gravity of cement is 3.15. 
3.2 Aggregate 
Fine aggregate is collected from Ghazi subdivision of Haripur 
and coarse aggregate from Badha Agency. 
3.3 PVC & PET aggregates 
PVC aggregate are collected from Royal PVC industry and 
PET aggregate are collected from Al-Hafiz cristoplast in 
shredded form i.e (1in down). Both industries are located at 
industrial state Peshawar. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4   METHODOLOGY 
4.1 Casting of concrete cylindrical specimen 
Concrete ratio was selected as 1:2.11:2.63 with 0.49 water ce-
ment ratio. Then three more batches were prepared with 5%, 
15% and 25% replacement of coarse aggregate with shredded 
PVC & PET respectively. Total 42 concrete cylindrical spe-
ciemen were casted 6 specimens for 0%, 18 for PVC and 18 for 
PET for 5%, 15% and 25% replacement for 28 days curing pe-
riod and tested for compression (ASTM C39, 2016) and split 

 
Fig. 1. PVC aggregate 

 

 
Fig. 2. PET aggregate 
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tensile strength(ASTM C496 / C496M- 11) by universal testing 
machine (UTM). 
 

5   RESULT AND DISCUSSION 

5.1 Compressive strength result for PVC 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Discussion  
As it can be seen from the results a gain in the compressive 
strengths of concrete as plastic is added. It gain from 2657.270 
psi to 3018.180 psi with 5% addition of waste PVC aggregate,  
an average strength of 2768.610 psi with 15% addition of waste 
PVC aggregate and finally 2655.490 psi strength with 25% ad-
dition of waste PVC aggregate. 
 

 
5.2 Compressive Strength result for PET 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.2 Compressive Strength of Concrete Brick 

 
Discussion 
As it can be seen from the results that decrease in the com-
pressive strengths of concrete as plastic is added. It decrease 
from 2657.270 psi to 1965.765 psi upto 25% addition of waste 
PET aggregate. 
 
 
 

 
 

 
 

 
 
 
 
 

5.3 Split Tesile strength result for PVC 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
Discussion 
Tensile strength tests of concrete cylinders showed a gain in 
strength from the strength of 552.528 psi of control sample to 
859.664 psi, 728.161psi and 732.110 for addition of waste PVC 
aggregate in the amount 5%, 10% and 25% respectively. The 
strength gain was observed due to the strong bonding of ce-
ment with the coarse and fine aggregate. 

 
 

4.2 Split Tensile Strengt result of PET 

 

Fig 3. 1 Comparison of split Tensile strength 
Discussion 
Tensile strength tests of concrete cylinders showed a gain in 
strength from the strength of 552.528 psi of control sample to 
621.356 psi, 662.275psi and 943.105 psi for addition of waste 
PET aggregate in the amount 5 %, 10% and 25% respectively. 

 

Fig. 4. Comparison of Compressive strength 

 

 
Fig. 5. Comparison of split Tensile strength 

 

 

Fig. 3. Comparison of Compressive strength 
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The strength gain was observed due to the strong bonding of 
cement with the coarse and fine aggregate. 

6   CONCLUSION 
Based on specific gravity of PVC & PET, lightweight concrete 
is produced. 
Tensile strength increases with increase in PVC & PET re-
placement upto 25%, however at 25% PET replacement tensile 
strength was maximum.  
The data trends revealed that compressive strength test results 
of 5%, 15% and 25% PVC replacement were in comparison 
with control sample.  
Compressive strength decreases with increase in PET re-
placement upto 25%. 
 

ACKNOWLEDGMENT 

The authors would acknowledge to Iqra National University 
Concrete Lab for providing sufficient environment and guid-
ance. 

REFERENCES 
[1] Tiu, Byung-Wan Jo, Ghi-Ho Tae, Chang-Hyun Kim “Uniaxial creep 

behavior and prediction of recycled-PET polymer concrete”  De-
partment of Civil Engineering, Hanyang University, Seoul, Republic 
of Korea, Department of Civil Engineering, Bucheon College, In-
cheon, Republic of Korea (Accepted 26 October 2005). 

[2] Brajesh Mishra , Ravi Shanker Mishra “A Study on Use of Plastic 
Waste Aggregate as Partial Replacement of Natural Coarse Aggre-
gate in Cement Concrete Mix” M. Tech., Assistant Engineer, U.P. 
Cane Development Department, Lucknow, India Professor & Head, 
Department of Civil Engineering, AIMT, Lucknow, India. Interna-
tional Journal of Innovative Research in Science, Engineering and 
Technology (An ISO 3297: 2007 Certified Organization) Vol. 4, Issue 11, 
November 2015. 

[3] Dora Foti “Use of recycled waste pet bottles fibers for the reinforce-
ment of concrete” Polytechnic of Bari, Department ICAR, Via Orabo-
na, 4 – 70125 Bari, Italy Article history: Available online 9 October 
2012. 

[4] Mariaenrica Frigione “Recycling of PET bottles as fine aggregate in 
concrete” Department of Engineering for Innovation, University of 
Salento, Via per Monteroni, 73100 Lecce, Italy. Accepted 25 January 
2010. 

[5] Manhal A Jibrael and Farah Peter “Strength and Behavior of Concrete 
Contains Waste Plastic” Department of Civil Engineering, Koya Uni-
versity, Koya, Kurdistan region, Iraq,  Department of Chemical Engi-
neering, Koya University, Koya, Kurdistan region, Iraq. Email: 
farah.ayad@koyauniversity.org (Received: April 22, 2016; Accepted: 
May 24, 2016; Published: May 31, 2016). 

[6] Nabajyoti Saikia, Jorge de Brito “Waste Polyethylene Terephthalate 
as an Aggregate in Concrete” Department of Civil Engineering, Ar-
chitecture and Georesources, Instituto Superior Tecnico, Technical 
University of Lisbon, Av. Rovisco Pais, 1049-001 Lisbon, Portugal 
Faculty of Science and Technology, Kaziranga University, 

Koraikhowa, Jorhat-785006, Assam, India ( Received: August 27; 
2012). 

[7] Siddique, R., Khatib, J., & Kaur, I. (2008). Use of recycled plastic in 
concrete: A review. Waste Management, 28(10), 1835–1852. 
http://doi.org/10.1016/j.wasman.2007.09.011. 

[8] S.C. Kou, G. Lee, C.S. Poon *, W.L. Lai “Properties of lightweight 
aggregate concrete prepared with PVC granules derived from 
scraped PVC pipes” Department of Civil and Structural Engineering, 
The Hong Kong Polytechnic University, Hung Hom, Hong Kong 
(Accepted 11 June 2008). 

[9] Sung Bae Kim , Na Hyun Yi , Hyun Young Kim , Jang-Ho Jay Kim ,*, 
Young-Chul Song “Material and structural performance evaluation 
of recycled PET fiber reinforced concrete” School of Civil and Envi-
ronmental Engineering, Yonsei University, Concrete Structural Engi-
neering Laboratory, A360, Engineering, Building #A, 134 Shinchon-
dong, Seodaemun-gu, Seoul 120-749, South Korea Structure and As-
sessment Group, Korea Electric Power and Research Institute, 103-16 
Munji-Dong, Yuseong-Gu, Daejeon 305-380, South Korea (Accepted 3 
November 2009). 

[10] Raj, T.Subramani, V.K.Pugal “Experimental Study on Plastic Waste as 
a Coarse Aggregate for Structural Concrete” International Journal of 
Application or Innovation in Engineering & Management (IJAIEM) Web 
Site: www.ijaiem.org Email: editor@ijaiem.org Volume 4, Issue 5, 
May 2015. 

[11] Zainab Z. Ismail , Enas A. AL-Hashmi “Use of waste plastic in con-
crete mixture as aggregate replacement Use of waste plastic in con-
crete mixture as aggregate replacement, ” Department of Environ-
mental Engineering , College of Engineering, University of Baghdad, 
Iraq. (Accepted 24 August 2007). 

 IJSER

http://www.ijser.org/
mailto:farah.ayad@koyauniversity.org
http://doi.org/10.1016/j.wasman.2007.09.011
mailto:editor@ijaiem.org

	1 Introduction
	2 Related work
	3 Materials
	3.1 Cement
	3.2 Aggregate
	3.3 PVC & PET aggregates

	4   Methodology
	4.1 Casting of concrete cylindrical specimen

	5   Result and Discussion
	5.1 Compressive strength result for PVC
	5.2 Compressive Strength result for PET
	4.2 Compressive Strength of Concrete Brick
	5.3 Split Tesile strength result for PVC
	4.2 Split Tensile Strengt result of PET

	6   Conclusion
	Acknowledgment
	References



