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ABSTRACT 
The use of recycled plastic in place of coarse and fine aggregate is a green innovation. Given that the vast majority 

of plastics used by humans are non-biodegradable, the amount of waste plastic is rising. The purpose of this study is 

to discover studies conducted by researchers who use recyclable materials such as plastic, largely derived from 

waste plastic generated by people all over the globe, as construction materials to help society overcome its 

environmental concerns. The quantity of waste plastic used as a substitute for aggregates will have an effect on the 

slump, compressive strength, and ultimate strength of the finished concrete. Waste plastic concrete had a lower 

density and a poorer compressive quality than regular concrete, but it had a similar slump test value to regular 

concrete and a similar slump test value to ordinary concrete. There is a fast increase in the demand for traditional 

construction materials such as cement, fine aggregate and coarse aggregate, among other things. Researchers are on 

the lookout for less expensive materials. Many industries in India generate large volumes of effluent treatment paper 

waste sludge, which creates disposal problems for the country. There are several different types of solid waste and 

sludge generated by the pulp and paper industry. Solid waste is generated during the pulping and wastewater 

treatment processes. Production processes and wastewater treatment procedures have an impact on the amount of 

waste produced. Paper manufacturing necessitates a significant investment in money, energy, and water. In the last 

decade, concrete has taken the place of vegetation. We are unable to meet the most basic human housing 

requirements as the population continues to expand at an alarming rate. To construct a large amount of concrete, we 

will require a large amount of coarse and fine components. Natural sand and aggregate supplies will be depleted as a 

result, causing harm to the environment. Cladding is preferable if you want a more futuristic appearance. Is there an 

overuse of marble and granite? Mosaic tile trash, granite powder, and marble pieces were recycled in order to 

decrease excessive waste and the scarcity of natural aggregate for concrete. Mosaic tile trash originates from both 

demolition and manufacturing, while granite powder and marble bits come from quarries. This waste material must 

be repurposed in order to decrease construction waste and manage the limited supply of natural aggregate. This 

article investigates the best amount of different materials that may be used to replace coarse aggregate and fine 

aggregate in a concrete mix. Examine the possibility of using waste plastic to replace fine and coarse aggregates in 

concrete mixes. 
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1. INTRODUCTION 

As a result of the modernization of building, many historic structures have been destroyed in order to create new 

ones that have more space or are stronger structurally. There are several varieties of tile employed in that structure. 

Most of them are ceramic or mosaic. Ceramic products play a vital role in immediately improving the appearance of 

a structure while also safeguarding the surface. They are also very inexpensive. Ceramic tiles are often used in a 

variety of applications, including wall tiles, floor tiles, sanitary ware, household ceramics, technical ceramics, and 

faucets, to name a few. These are frequently crafted from natural materials that include a high concentration of 

minerals in their composition. However, while we are all aware that this type of waste is not entirely recyclable in 
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other ways, it demonstrates exceptional resistance to biological and chemical degrading agents as well as physical 

degrading agents. Consequently, it was chosen as a substitute for coarse aggregate in order to make the waste 

product more useful. When it comes to the construction business, we are utilizing a range of innovative technologies 

that are expanding the use of coarse and fine aggregates, but at the same time, the quantity of garbage created during 

the project's deconstruction is also rising. When a person's standard of living grows, he or she becomes increasingly 

attracted to a well-furnished lifestyle that they can afford. 

 

Due to the fact that plastic waste is not easily biodegradable, it has emerged as a substantial source of environmental 

pollution. The quantity of garbage plastic generated each year rises in line with the expansion of the world's 

population. One of the most efficient strategies for assisting in the reduction of the quantity of plastic waste 

generated is the recycling of plastic rubbish into useable items. Without recycling, old plastic will wind up in 

landfills and on the ground, where it will pollute the environment. During 2017, 7.70 million tons of plastic waste 

was generated, according to figures from the National Environment. Regarding plastic waste, Malaysia is ninth on 

the list of most polluted countries in the world. The following criteria have been created in order to encourage 

researchers and engineers to use plastic waste as a concrete filler: In the building sector, concrete is often used, and 

by replacing plastic waste with cement, you may control the properties of the concrete that is produced. A large 

portion of it is not recycled and ends up in landfills or as rubbish on the ground, in rivers, or in the ocean. For the 

first time, scientists have quantified the amount of plastic that enters the oceans from land-based sources each year. 

In December 2014, a study published in the journal Science estimated that the overall amount of plastic floating in 

the ocean was around 270,000 tonnes. However, this represents just a small proportion of the total quantity of 

garbage that ends up in the ocean. According to other studies, the water's surface is not the organism's last resting 

place before it dies. In addition, a large number of particles of degraded plastic have been found to have made their 

way into the food chain, which is quite concerning. Aside from having a negative impact on marine life, plastic that 

enters the food chain has severe health effects on humans as well as other animals. An astonishing eight million 

tonnes of plastic was thrown into the oceans in 2010, according to estimates from 192 coastal nations. In reality, the 

volume of liquid that would have been spilt would have been several times larger. As the 12th most polluting 

country in the world, India ranks as one of the lowest performers among the top 20 countries that have deposited the 

most plastic waste into the seas. It is also one of the most populous countries. 

 

2. LITERATURE REVIEW 
  
When it comes to a study conducted by Professor Z. Ismail found that the adhesive strength between waste plastic 

and cement paste decreases with time, reducing the strength of plastic concrete. As a hydrophobic material, waste 

plastic may impede cement's hydration. According to the results, the slump values of the recycled plastic concrete 

combinations tended to be less compared to the slump values of the reference concrete mixtures. Because their 

workability spans from extremely low to high for a number of different applications, despite the fact that these 

mixes have a reduced slump, they are still quite easy to handle. 

Using plastic bag waste (PBW) in place of sand enhanced concrete fluidity because plastic particles had a smoother 

surface than sand, found Ghernouti et al. (2009). With a rise in the amount of plastic bag trash, concrete's fluidity 

rose as a result. The water cement ratio required to achieve the same 90mm slump height was found to be higher 

when fine particles were replaced with plastic in a study by Suganthy et al. (2013). A water cement ratio of 0.6 is 

necessary when fine particles are entirely replaced with plastic. 

It was shown by Amalu et al. (2016) that the amount of plastic in concrete sagged the most with an increase in the 

percentage of plastic when the amount of PBW grew, so did the amount of PBW, according to the slump test. Due to 

the fact that plastic does not absorb water, concrete with 40 percent PBW exhibited the highest droop. When 

replacing sand with PET trash, Arivalagan et al. (2016) found that by increasing the amount of PET waste plastic 

utilized, the material According to Guendouz et al. (2016), concrete strength rose by substituting 40 percent LDPE 

powder for sand and by enhancing workability due to the presence of more free water in the concrete mixture. 

Researchers Sreenath and Harishankar found that different firms use about 500 million plastic bags each year, 

according to research performed in 2017. In concrete mixes with grade M25 as fine aggregate replacement, LDPP 

replacement fine aggregates are used. 

By using HDPE plastic, Jaffe et al. (2015) were able to substitute small particles in the concrete mix design entirely 

or partially. An increase in the plastic ratio in concrete leads to a loss in compressive strength, according to previous 
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studies. Because plastic bags have been rejected by nature (Ghernouti and colleagues, 2009), this research examines 

the use of crushed plastic bags instead of fine particles in concrete mixtures. 

It was discovered by Amalu et al. (2016) that tiny particles in concrete grade M20 may be replaced with recycled 

plastic material. According to Suganthy et al. (2013), the paucity of building supplies has led to an increase in waste. 

It's been found that waste plastic can replace fine aggregate in concrete of grade M25 to help solve the problem. 

By lowering the amount of river sand needed for construction, Aravind and John (2015) claim that using plastic 

garbage can decrease construction costs while simultaneously saving the environment. Ramadevi and Manju (2012) 

found that abandoned water bottles account for roughly 12.3 percent of waste plastic. Cement can be swapped with 

sand to fix the problem. 

A concrete cube after 28 days of cure was examined by Ghernouti and colleagues (2009). Researchers found that a 

combination with 40 percent plastic garbage was lighter than the others because plastic waste weighs 70 percent less 

than sand. ... There was an increase in control samples when 10 percent of the sand was replaced with LDPP, 

according to Sreenath and Harishankar (2017). 

It was shown that substituting 2 percent of sand with PET fibres enhanced the split strength, whereas substituting 

more than 2 percent decreased it (Ramadevi and Manju, 2012). It was found by Jaffe et al. (2015) that substituting 

plastic for 20% of fine aggregates increased splitting tensile strength, but that substituting plastic for more than 30% 

of fine aggregates resulted in decreased strength. 

When fine aggregates were replaced with plastic fines at a rate of 5 percent, Aravind and John (2015) found a higher 

proportion of fine aggregates, but a lower percentage of plastic fines. In a study published in 2010, 

YoucefGhernouti, Bahia Rabehi, Brahim Safi, and Rabah Chaid found that the consistency of mixed-property 

concrete differed in terms of finish ability, mobility,and durability. In proportion to the percentage of plastic, the 

fluidity of the concrete increases from a minimum of 5 cm to a maximum of 11 cm as the percentage of plastic 

increases. As a result of research done by Baboo Rai, S. TabinRushad, Bhavesh Kar, and S. K. Duggal (2012), from 

80mm to 35mm in thickness, the workability of concrete decreases. 

Additionally, according to Lei Gu and Togay Ozbakkaloglu (2015), who reviewed Ismail and Al-Hashmi (2008), the 

slump of concrete may be decreased by up to 95 percent when 20 percent of plastic content is substituted for the 

concrete used in the control sample. Kou et al., 2009 concluded that there were no significant variations or 

influences on the downturn, but Tang et al. The droop is also reduced when the plastic content between the two 

samples increases by a minimum of 3 cm to a maximum of 6 cm, according to Zainab Z. Ismail and Enas A. AL-

Hashmi (2007). 

3. CONCLUSION 

The final conclusion can be inferred from the test findings and discussions that have taken place throughout this 

investigation: 

1. For example, tiny particles cannot be substituted with plastic material; thus, only coarse aggregates may be used 

in. 

2. When more than 20% of the original material is replaced with new, the strength of the product declines. 

3. Increased tile aggregate replenishment results in improved concrete workability. 

4. As ceramic aggregate was added, concrete's properties increased linearly until it reached 30% replacement, at 

which time they began to degrade linearly. 

5. Compare compressive strength, split tensile strength, and flexural strength, and you'll find that the new concrete 

mix is superior. 

6. Sixth, the most important conclusion that can be drawn from this study is that the compressive strength of all 

concrete that incorporates plastic as a partial substitute will most likely be significantly lower than that of 

regular or regulated concrete. 

7. With increasing plastic content as a partial substitute, the link between the amount of plastic material used and 

the concrete strength becomes more evident. Also, a higher proportion of plastic resulted in a lower slump test, 
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which was caused by the irregular shape, angularity, and smoothness of the surface of the plastic utilized as a 

replacement for wood. 

8. Because plastic concrete is made of plastic, the bulk densities of traditional concrete and plastic concrete are 

considerably different. Plastic may be used to produce lightweight concrete that has a high compressive 

strength, but only if it is thoroughly studied. While employing a modest proportion of plastic, some researchers 

were able to obtain sufficient compressive strength. There is a possibility that this is related to the type of plastic 

used, which might be a significant influence because some plastic materials, such as polypropylene, are harder 

9. On top of that, it's probable that the plasticizer, a binding agent, is responsible for the low plastic content. As a 

concrete alternative, the application of a plasticizer has been shown to enhance or enhance the outcomes. It can 

also be concluded that fine aggregate replacement with plastic produces significantly better results than coarse 

aggregate replacement, because the majority of research conducted with fine aggregate has yielded positive 

results, whereas the majority of research conducted with coarse aggregate has yielded negative results, because 

the majority of research conducted with coarse aggregate has yielded negative results. 

10. Plastic can be used as a partial substitute for fine aggregate rather than coarse aggregate when producing plastic 

concrete. 
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