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ABSTRACT

This paper discusses about the composite made by combining Waste plastic (WP) and concrete demolition waste aggregates(CDW) or natural aggregates. Waste
plastic was melted to create binder. The waste plastic used is Poly propylene. Construction demolition waste of concrete(CDW) or natural aggregates(NA) was
used as coarse aggregate. The composite was created by mixing the constituents in various ratios. Then the composite was cast into Permeable tile blocks. The tile
blocks were tested for Compressive strength, flexural strength, water absorption and unit weight. The results show the CDW fails before Plastic in flexure and some
treatment is to be done for CDW to improve its properties for use in pavements.
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Introduction

The present age is age of plastics. We can find plastic in every component, equipment, food packaging, etc. Majority of the plastics are of single use and
find very few reuse. Only around 10% of plastics are recycled worldwide. Waste plastics are a menace to environment, we can find it everywhere in land,
water and in air. Micro and nano plastics are now in food chain. Micro plastics are now found in breast milk [1] and cow milk and fish. Micro plastics
are also found in human blood [2] with scientists found 80% of samples having micro plastics. Prof John Boland, [3] says humans are consuming millions
of micro or nano plastics every day. Hence we are now in a situation where there is no option of discarding plastics, but we must recycle as much as
possible.

Hence there is ample scope in recycling plastics and finding new ways is usage of plastics.

About 548 million tons [4] Construction demolition waste are proposed be generated by 2025 worldwide. India [5] about 150 metric tons of
construction and demolition wastes are generated every year. Bricks and concrete waste from demolition can be used in variety of ways. Bricks can be
used as Surkhi. Waste Bricks can be used in conjunction with new bricks. Concrete wastes [6] can be used as base layer for pavements, roads and also
aggregates for fresh concrete.

2. Literature review

Steve et al, [7] substituted waste plastic as replacement for natural aggregates and found that 5% replacement of natural aggregates with Poly Ethylene
Terephthalate (PET) gave improved results at 7 days as compared to control mix.

Mahindra et al, [8] used High density Poly ethylene (HDPE) as binder for making pervious concrete with natural aggregates. They found that optimum
percentage of binder plastic is 23.8%. This gave a compressive strength 4.98N/mm2 with optimum porosity 14.5%.

Brian, [9] in his review, concludes that maximum percentage of 10% of waste plastics can be used in asphalt concrete due to poor interfacial adhesion
between the plastic and the asphalt binder.

Agyeman, et al [10] explains that blocks made from the waste plastic can be used in non-traffic areas such as walkways, footpaths, pedestrian plazas,
landscapes, monument premises as the blocks have low water absorption. Non traffic areas are recommended as plastic may be eroded by abrasive
characteristics of tyres of vehicles.

Plastics [11] are a major component of municipal solid waste (MSW) and are recycled for their potential use in pavement. Paving blocks with plastic
waste have wide use in road construction and buildings.

Paver block [12] made from plastic waste, quarry dust, coarse aggregate show better results. The utilization of waste plastic in production of paver block
has is the best way of recycling of plastic waste. The cost of paver block is also reduced.
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recycled waste concrete [13] made with partial replacement of cement by recycled waste powder 10% is shows less strength than control concrete. Same
waste when replaced as coarse aggregate by 10% of natural aggregate shows same strength as control concrete.

Construction Demolition Waste (CDW) [14] in concrete is possible without heavily affecting the properties. The CDW will save about 12.075 m3 of
fine aggregate and 21.625 m3 of coarse aggregate for 100 m® of concreting work. Hence it is suitable alternative for the conventional aggregates.

The compressive strength [15] at 28 days of recycled concrete by 30% replacement of coarse aggregate shows results comparable to the conventional
concrete.

Recycled aggregates [16] are treated with epoxy resin to reduce the water absorption. The recycled aggregates that are obtained from site-tested concrete
specimen make good quality concrete. Recycled aggregate concrete shows almost same results as normal concrete in split tensile strength and
compressive strength. The slump value of recycled aggregate concrete was low.

Use Recycled Aggregate [17] at a replacement level of 30% in concrete is good. The addition of precoated and pozzolanic materials as a treatment to
recycled aggregates improves workability, strength, and durability.

Namburi et al[18] replaced fine aggregate with 10% plastic waste and demolition waste as partial replacement of coarse aggregate in range 0%, 10%,
20%, 30%, 40%, and 50% of the total amount of coarse aggregate. The results showed 10% plastic waste and 10% recycled aggregate resulted in excellent
quality for new concrete.

2. Manufacturing Procedure

Concrete demolition wastes (CDW) are obtained from cubes from private concerns for consultancy work. The cubes were broken and sieved through
10mm sieve. The aggregates passing through the 10mm sieve are then sieved in 4.75mm sieve. The aggregates passing through the 10mm sieve and
retained in 4.75mm sieve are used for coarse aggregates. Natural aggregates in concrete demolition wastes are removed from the samples. Only mortar
aggregates were considered.

The waste plastic is Poly propylene (PP) waste obtained from local waste plastic processor/vendor. The PP is in the form of nodules or aggregates. The
PP acts as a binder in the composite.

The aggregates obtained from sieved CDW are preheated in oven using induction stove upto 200°C. Then waste plastic is added to the preheated
aggregates and mixed thoroughly. The heating and mixing is continued until we get a uniform composite. The ratio of CDW to PP is kept at 80:20(Mix1),
85:15(Mix 2) and 90:10(Mix 3).

In another set of casting Natural Aggregate (NA) of size range 4.75-10mm are preheated and mixed with PP in NA: PP ratios 80:20, 85:15 and 90:10.

The composites thus obtained are cast into permeable blocks or tiles in moulds of size 12.5x10.5x2.5cms.

2. Tests and Results

The blocks are tested for density water absorption and compressive strength as per Indian Standards. The results are enumerated as follows.

Table 1 — Comparison of results

CDW NA
Flex. Comp. Water Density | Flex. Comp. Water Density
strength  Strength In  Absorption In Strength in  Strength  absorption In
Mix inMpa  Mpa In % gms/cc | Mpa in Mpa in % gms/cc
1 0.314 8.5 3.96 1.75 0.537 10.6 343 2.05
2 0.303 341 3.73 1.86 0.512 6.54 3.14 2.1
3 0.329 2.13 1.94 1.79 0.504 4.86 1.78 2.27
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Figure 5 — Flexure failure Blocks Image

2.1. Discussion of Results

1. The flexural strength of CDW permeable concrete blocks/tiles show almost same strength, irrespective of mix

2. The flexural strength of NA permeable concrete blocks/tiles reduction in strength with reduction in PP content

3. The compressive strength of CDW permeable concrete blocks/tiles decrease with decrease in PP content
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4. The compressive strength of NA permeable concrete blocks/tiles decrease with decrease in PP content, But shows 2-3 MPa increase as compared to
CDW blocks.

5. Water absorption is less than 4% for all CDW and NA mix permeable concrete blocks/tiles

6. The density around 1.8 gms/cc for CDW and 2.1gms/cc for NA permeable concrete blocks/tile. The increase is due to Natural aggregates density.

3. Conclusion

The experimental studies show decrease of 0.2 MPa in flexural strength in CDW blocks as compared to NA blocks. The compressive strength
of CDW is also 2-3 MPa less than NA. These Figure 5 shows broken blocks in flexural strength test, In the NA tiles the failure is predominantly on the
bonding surface between aggregate and waste plastic. In the CDW tiles the failure is predominantly on the aggregates. Hence there must be some
pretreatment of CDW before using it as an aggregate in normal or permeable concrete. As from literature review, we can conclude that the blocks can be
only used in areas of less traffic. Since the permeable concrete blocks/tiles of CDW use only waste materials, it is environment friendly as we are having
another option for recycling of 2 wastes viz. waste plastic and CDW.

References

1. https://www.theguardian.com/environment/2022/oct/07/microplastics-human-breast-milk-first-time

2. https://www.theguardian.com/environment/2022/mar/24/microplastics-found-in-human-blood-for-first-time

3. https://www.theguardian.com/environment/2020/oct/19/bottle-fed-babies-swallow-millions-microplastics-day-study

4.  https://gitnux.org/construction-waste-
statistics/#:~:text=Globally%2C%20548%20million%20tons%200f,0f%20construction%20waste%20in%202016.

5.  https://wastewise.be/2023/01/construction-demolition-waste-in-india-challenges-way-forward-with-brajesh-kr-
dubey/#:~:text=Construction%20and%20 demolition %20waste%20is,the%20global%20C%26D%20waste%20annually.

6.  https://www.rts.com/blog/how-is-construction-an-demolition-waste-recycled/

7. Steve W.M. Supit, Priyono, Utilization of recycled PET plastic waste as replacement of coarse aggregate in pervious concrete, Materials
Today: Proceedings, Volume 66, Part 5, 2022, Pages 2990-2995, ISSN 2214-7853, https://doi.org/10.1016/j.matpr.2022.06.573.

8.  Mahendra Ghimire , Santosh Kumar Thapa , Shailesh Gaha Magar, Rameswor Shrestha , “Characteristic Study of Waste Plastic as a Binding
Material in Pervious Pavement Blocks”, KEC Conference 2021, April 18,2021 "3rd International Conference on Engineering & Technology"
Kantipur Engineering College, Dhapakhel, Lalitpur, Nepal, ISBN 978-9937-0-9019-3.

9.  Brian P. Grady, “Waste plastics in asphalt concrete: A review”, SPE Polymers, Wiley, Received: 6 October 2020Revised: 22 January
2021Accepted: 27 January 2021DOI: 10.1002/pls2.10034

10. S. Agyeman, N.K. Obeng-Ahenkora, S. Assiamah, G. Twumasi, Exploiting recycled plastic waste as an alternative binder for paving blocks
production, Case Studies in Construction Materials, Volume 11, 2019, 00246, ISSN 2214-5095, https://doi.org/10.1016/j.cscm.2019.e00246.

11. M. Katariy, S. Narulkar, “A review of Use of Waste Plastic as Binder Replacing Cement in Creation of Construction Elements”, International
Journal of Innovative Research in Technology, IJIRT, ISSN: 2349-6002, VVolume 10, Issue 1, June 2023.

12.  Varun S Ullur, Yogitha Mohanrajan, G Prajwal Babu, K Ashoka, Nagamani KT, “Reuse of Plastic As Binder in Paver”, International Research
Journal of Modernization in Engineering Technology and Science, e-ISSN: 2582-5208, VVolume:04/Issue:12/December-2022.

13. Srivastava, Vikas & Monish, Mohd & Ranjan, Raushan & Mehta, Praveen. (2015). Demolition Waste in Concrete,
https://www.researchgate.net/publication/278300168_Demolition_Waste in_Concrete/citation/download

14. Jeyanth Baskaran, Prabhakaran Veerasamy and Vijay Manibharathi, “Feasibility of construction demolition waste in concrete as coarse
aggregate, IOP Conference Series: Materials Science and Engineering”, IOP Conference Series: Materials Science and Engineering, Volume

955, First International Conference on Sustainable Infrastructure with Smart Technology for Energy and Environmental Management (FIC-
SISTEEM-2020) 3-4 September 2020, Tamil Nadu, India.

15. Monish, Mohd & Srivastava, Vikas & Agarwal, V & Mehta, Pradeep & Kumar, Rakesh. (2013). Demolished waste as coarse aggregate in
concrete. Journal of Academia and Industrial Research. https://www.researchgate.net/publication/291075250  Demolished_waste_as_coarse_
aggregate _in_ concrete /citation /download

16. Shahiron Shahidan, Mohamad Azim Mohammad Azmi, Kumanan Kupusamy, Sharifah Salwa Mohd Zuki, Noorwirdawati Ali, Utilizing
Construction and Demolition (C&D) Waste as Recycled Aggregates (RA) in Concrete, Procedia Engineering, Volume 174, 2017, Pages 1028-
1035, ISSN 1877-7058, https://doi.org/10.1016/j.proeng.2017.01.255.



https://www.theguardian.com/environment/2022/oct/07/microplastics-human-breast-milk-first-time
https://www.theguardian.com/environment/2022/mar/24/microplastics-found-in-human-blood-for-first-time
https://www.theguardian.com/environment/2020/oct/19/bottle-fed-babies-swallow-millions-microplastics-day-study
https://gitnux.org/construction-waste-statistics/#:~:text=Globally%2C%20548%20million%20tons%20of,of%20construction%20waste%20in%202016
https://gitnux.org/construction-waste-statistics/#:~:text=Globally%2C%20548%20million%20tons%20of,of%20construction%20waste%20in%202016
https://wastewise.be/2023/01/construction-demolition-waste-in-india-challenges-way-forward-with-brajesh-kr-dubey/#:~:text=Construction%20and%20 demolition %20waste%20is,the%20global%20C%26D%20waste%20annually
https://wastewise.be/2023/01/construction-demolition-waste-in-india-challenges-way-forward-with-brajesh-kr-dubey/#:~:text=Construction%20and%20 demolition %20waste%20is,the%20global%20C%26D%20waste%20annually
https://www.rts.com/blog/how-is-construction-an-demolition-waste-recycled/
https://doi.org/10.1016/j.matpr.2022.06.573
https://doi.org/10.1016/j.cscm.2019.e00246
https://www.researchgate.net/publication/278300168_Demolition_Waste_in_Concrete/citation/download
https://iopscience.iop.org/journal/1757-899X
https://iopscience.iop.org/journal/1757-899X
https://iopscience.iop.org/volume/1757-899X/955
https://iopscience.iop.org/volume/1757-899X/955
https://iopscience.iop.org/issue/1757-899X/955/1
https://iopscience.iop.org/issue/1757-899X/955/1
https://www.researchgate.net/publication/291075250_
https://doi.org/10.1016/j.proeng.2017.01.255

International Journal of Research Publication and Reviews, Vol 5, no 4, pp 795-799 April 2024 799

17.

18.

Joseph, H.S.; Pachiappan, T.; Avudaiappan, S.; Maureira-Carsalade, N.; Roco-Videla, A.; Guindos, P.; Parra, P.F. A Comprehensive Review
on Recycling of Construction Demolition Waste in Concrete. Sustainability 2023, 15, 4932. https://doi.org/10.3390/su15064932

Namburi Rajesh Varma, Dsvsmrk Chekravarthy, An experimentation made on plastic and demolished waste in concrete mix, Materials Today:
Proceedings, Volume 62, Part 6, 2022, Pages 3473-3478, ISSN 2214-7853, https://doi.org/10.1016/j.matpr.2022.04.298.



https://doi.org/10.3390/su15064932
https://doi.org/10.1016/j.matpr.2022.04.298

