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Abstract  

There are various research and studies have been carried out on the use of waste in 

concrete to enhance its properties. The studies find the effect of waste material on 

workability as well as strength of the concrete. Following are some studies available to 

determine the properties of concrete by replacing the coarse aggregate by E-Plastic 

waste. In the same way the researches are based on the Bacterial concrete or in other 

words we can say self-healing concrete, to determine the behaviour and properties of 

self-healing concrete. 
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Introduction  

           Concrete is a composite material, consisting of chemically unreactive 

substances such as coarse aggregate and fine aggregate which are usually referred to as 

gravel and sand which are bonded together by cement and water. Concrete is used in 

almost all types of civil engineering works, railways, airports, defence installation etc. 

In ancient times people used clay as binding substances. Later on, Egyptians started 

using lime and gypsum together. That was the time when lime came to be considered 

as the primary construction material. In 1824 “Joseph Aspdin” burned limestone and 

clay grounded them and developed Portland cement. 

Aggregates are to be chosen very carefully because they are inert substances and any 

impurity in them can react with other components of concrete. In aggregates, the 

aggregates with size less than 4.75mm are considered as fine aggregates and more than 

4.75mm are considered as coarse aggregate. When all the components are added 

together they form a thick paste which can be moulded to any desired shape. When mix 

is placed after moulding, curing is done. Once we added cement into concrete the 
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hydration process initialized, due to which the water into concrete also participated in 

the hydration process and evaporated. To complete hydration concrete requires more 

water, from here curing came into account. Technically the C-S-H gel i.e. Calcium- 

Silicate-Hydrate gel is formed after curing, which is the main binder in concrete. 

Basically, curing is the reaction of cement and water. There are three stages of curing 

concrete. In the first stage the strength gain is minimum and occurs just after the water 

is added. The second stage takes place after initial setting of concrete, here the rate of 

strength development is more as compared to first stage, this stage took about 6-7 hours 

to complete. The final stage i.e. third stage takes place at the end in which complete 

hydration is done, in this process heat generated is less with lower rate of strength 

development. 

Literature Review Summary: 

Gavhane, et al. (2016), In their study they replace coarse as well as fine aggregate by 

E-Waste which is collected from broken computer parts such as mouse, keyboard, CPU, 

etc. at various percentages of 0%, 10% and 20% and tested at 7, 14 and 28 days. The 

specific gravity of the collected E-Waste was found to be 0.84. By replacing coarse 

aggregate by 10% of E-Waste gives almost same results as conventional concrete in 

compression. But when they are tested for split tensile strength and flexure strength the 

strength reduced by 10.62% and 19.65% as compared to conventional concrete. In the 

same way replacement of coarse aggregate by 20% gives undesirable results i.e. both 

compressive as well as tensile strength decreases. At the other hand the workability of 

concrete increases after replacement. So, it could be concluded that it reduces the 

amount of admixture to make the concrete workable so it reduces the admixture cost as 

compared to the conventional concrete and gives desirable strength at 10%. 

 

Manjunath (2016), Replacement of coarse aggregate was done by E- plastic waste. 

The replacement percentages are 0%, 10%, 20% and 30% with specific gravity of 1.1. 

The specimens were tested at 7, 14 and 28 days. By increasing E-Waste, the workability 

decreases. In the same way compressive strength will also decreases as increase in 

percentage of E-Waste. But at 10% replacement the compressive strength is somehow 

equivalent to that of control mix. It could be concluded from this study that, effect of 
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water-cement ratio on strength is not useful for E-Waste plastic due to reduction in bond 

strength because of plastic aggregates. 

 

Dawande, Jain and Singh (2015), For the study the E-Waste was collected from the 

local area contains TV, Radio, CD, etc. with specific gravity of 1.17. The coarse 

aggregate was replaced by e-plastic with 0%, 10%, 15% and 20% and tested at 7, 14 

and 28 days. Here, the study comprises two parts, one is replacement of coarse 

aggregate with e-plastic waste and another is replacement of coarse aggregate with e- 

plastic along with 10% fly ash as additive. There recorded a decrease in compressive 

strength as the percentage of E-plastic increases but give desirable results when 

replaced by 10%. When, replacement is done by adding fly ash much more promising 

results were seen. Which shows by adding fly ash the optimum percentage of E-Waste 

was obtained to be 25% and solely it was only 10% of replacement of coarse aggregate. 

 

Kumar and Baskar (2014), High Impact Polystyrene (HIPS) plastic was used which 

is taken from the computer and its accessories with size 6-12mm and specific gravity 

1.29. Partial substitution of coarse aggregate is done as 10%, 20%, 30%, 40% and 50%. 

Three different grades of concrete were prepared i.e., M20, M25 and M30 with water- 

cement ratio of 0.45, 0.49 and 0.53. 7 and 28days of testing were done. The observations 

show a decrease in slump with a percentage increase in HIPS content. Compressive 

strength decreases as the percentage of HIPS increases. Both flexure strength and split 

tensile strength decreases as the HIPS content increases. They have also done response 

surface analysis through design expert software and predicted a model by 25% HIPS 

replacement and the water-cement ratio of 0.49. The results are very close to the 

experimental data. 

 

Sabau and Vargas (2018), Used Acrylonitrile Butadiene Styrene (ABS) plastic for 

partial replacement of coarse aggregate. Computer accessories and other electronic 

devices consist of ABS i.e., because of its mechanical behaviour and resistance against 

chemical attacks. Coarse aggregate was replaced by ABS plastic with specific gravity 

0.93 by 40%, 50% and 60%. An increase in workability and a decrease in compressive 

strength was observed. The maximum reduction in compressive strength was 44% 

corresponds to 60% replacement. The outcomes also elucidate that the concrete 

prepared was lightweight concrete because of a 22% reduction in weight by employing 

60% of e-plastic waste. 
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Santhanam and Anbuarasu (2019), Reported that High strength concrete can be 

prepared using e-plastic waste. They used PCBs as a partial replacement of coarse 

aggregate with a specific gravity of 0.8. A concrete of M60 grade was prepared. 

Admixture “Polycarboxylate Ether” was used. Aggregates replaced by 0%, 8%, 

12% and 16% by volume. The samples are tested at 7, 14, and 28 days. The result 

shows an increase in compressive strength as the percentage of E-Waste increases. 

Through the results, it can be concluded that even High strength concrete of grade 

M60 can be prepared by using E-Waste as a replacement for coarse aggregate, it 

increases the mechanical strength of concrete and was an environment-friendly 

approach. 

 

Mantkar and Deshmukh (2015), E-Waste was collected from various local 

bodies. Worked on two grades of concrete M20 and M25. Coarse aggregate was 

partially replaced by E-Waste by percentage 0%, 5%, 10%, 15% and 20%. The 

testing was done on 7, 14 and 28days. The result shows that the replacement of 5 to 

10% gives strength very close to the control mix. While, at 20% replacement, the 

decrease in strength was about 37.84% for the M20 grade of concrete. The 

conclusions carried out says that 5- 6% replacement of E-Waste was suitable for 

roads and (G+2) building constructions, but, over 10% was not desirable for use in 

construction because of reduction in strength. 

 

Needhidasan and Sai (2019), Reported an increase in strength up to a certain 

percentage by using circuit boards chips of size 20mm. The replacement is done by 

0%, 8%, 12% and 16% of coarse aggregate. The testing was done at 7, 14, and 

28days. Workability decreases as the percentage of E-Waste increases. Up to 12% 

replacement compressive strength increases about 3.73% while decreases at 16% 

replacement. The result also shows that the replacement of fly ash with cement 

along with coarse aggregate replacement is more effective than replacing coarse 

aggregate solely. The flexural strength increases as the percentage of E-Waste 

increases. The maximum increase in flexural strength was observed as 19.51%. 

Similarly, the split tensile strength also increases as E-Waste increases. The 

maximum increase was observed as 48.48% as compared to the controlled mix. 

Conclusions 

In all the above presented papers E-Waste is used as partial replacement of coarse 
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aggregates and papers illustrated about self-healing bacterial concrete. After the 

study of various research papers, it is found that E-Waste plastic can be used up to 

10 to 15% as replacement of coarse aggregate. While, Bacteria should be added in 

about 3 to 5% as additive along with a calcium source. From various literatures it 

can be concluded that Calcium Lactate is a good calcium source for bacteria and 

bacteria can be used with ABS Plastic waste which is used in the study. 
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