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Abstract— Concrete is composite material of aggregates 

water and cement. In recent years, government and industry 

have been placing strong emphasis on high strength and high-

performance concrete. In present scenario the availability of 

raw material is big questioned. Therefore other alternative of 

these material are need to be find out. The e-waste which is 

absolute broken electrical device as use as ingredient in 

concrete. So partial replacement of material can be done to 

achieve desire concrete properties .the possible use of e waste 

in concrete by the different researchers is present in this 

paper. Their research shows possibilities of e waste being 

used as substitute of coarse aggregate, use of e waste decrease 

the use of natural aggregate. 
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I. INTRODUCTION 

The world’s annual consumption of plastic materials has 

increased from around 5 million tons in the 1950’s to nearly 

100 million tons in recent times, resulting in a significant 

increase in the amount of plastic waste generation. Today one 

of the fastest growing areas is electronic waste (E-waste) 

generation. E-waste describes obsolete, broken loosely 

discarded, surplus electrical or electronic devices. As per 

Rajya Sabah analysis India is topmost country to produce e-

waste yearly. Storage of waste is a major problem in India. 

Out of the total e waste generation 80 to 85% discarded in 

landfill which can involve or release certain toxics gases into 

air, may affect directly or indirectly human health and 

environment and only 12.5% was recycled. So to avoid 

pollution and protect environment there is a need to utilize the 

waste in various purpose. Best way to utilized in concrete as 

a coarse aggregate. In the present study the recycled Plastics 

were used to prepare the coarse aggregates thereby providing 

a sustainable option to deal with the plastic waste. 

A. S.Aggoun et al. may 2006 

They investigated the effect of using so admixtures such as 

calcium nitrate, triethanolamine and triisopropanolamine, on 

the setting and hardening process of cement pastes at 20 C° 

temperature. Triethanolamine (TEA) can produce either set 

acceleration or retardation. An addition rate of 0.02% , TEA 

acts as a set accelerator, at 0.25% as a mild set retarder and at 

0.5% a severe retarder and at 1% a very strong accelerator. 

Based on the experimental result the following points are 

summarized by them: 

 Calcium nitrate cannot be classified as a hardening 

accelerator though it improved the 28 days strength by 

20%. 

 Triethanolamine performed well as a hardening 

accelerator regardless of the cement type used. 

 The performance of triisopropanolamine as a hardening 

accelerator is greater than that of triethanolamine. 

 Calcium nitrate combined to triethanolamine leads at the 

early ages to some interesting results in terms of 

accelerating both setting and hardening. 

 With the use calcium nitrate combined to 

triisopropanolamine the process of accelerating both 

setting and hardening at early ages was further explicit. 

Thus it is concluded that by the combination of 

calcium nitrate with either triethanolamine or 

triisopropanolamine resulted in their joining effects with 

time, translated by a reduction in the initial and final setting 

times and a strength enhancement at all ages of the cement 

pastes, particularly at early ages. 

B. Lakshmi.R et al .2010 

They made experimental study on the utilization of E-waste 

particles as coarse aggregates in concrete with a percentage 

replacement ranging from 0 % to 30% on the strength criteria 

of M20 Concrete. Compressive strength, Tensile strength and 

Flexural strength of Concrete with and without E-waste as 

aggregates was observed which exhibits a good strength gain. 

Ultrasonic tests on strength properties were executed by them 

and the feasibility of utilizing E plastic particles as partial 

replacement of coarse aggregate has been presented on their 

paper. Following conclusion was made:- 

 They identified that the e-waste can be disposed by using 

them as construction materials. 

 Since the e-waste is not suitable to replace fine aggregate 

it is used to replace the coarse aggregate. 

 The compressive strength and split tensile strength of 

concrete containing e plastic aggregate is retained more 

or less in comparison with controlled concrete 

specimens. However strength noticeably decreased when 

the E- plastic content was more than 20%. 

 Addition of fly ash in the mix considerably improves 

strength index of control mix as well as E-waste 

concrete. The strength development of fly ash based e 

plastic concrete in early days found to be less but 28 days 

compressive and split tensile strength has proven results 

in comparison with controlled concrete up to 25% e 

plastic replacement. 

 Has been concluded 20% of E-waste aggregate can be 

incorporated as coarse aggregate replacement in concrete 

without any long term detrimental effects and with 

acceptable strength development properties 

C. G. Moriconi et al. Nov 2010 

They discussed on the basis of which the use of by-products 

and recyclable materials in concrete can be optimized. Fresh 

concrete behavior during placing was also discussed. 

Moreover, when using recycled materials appropriately, 

some important properties of the hardened concrete such as 

ductility and durability can be better engineered .They 

fractioned up Recycled-aggregate to 15 mm, although 

containing masonry rubble up to 25 to 30%, proved to be 
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suitable for manufacturing structural concrete even when 

employed as a total substitution of the fine and coarse natural 

aggregate fractions. 

The most important conclusion was drawn appears 

to be that the compressive strength of the recycled-aggregate 

concrete can be improved to equal or even exceed that of 

natural-aggregate concrete by adding fly ash to the mixture as 

a fine aggregate replacement. In this way, a given strength 

class value, as required for a wide range of common uses, can 

be reached through both natural-aggregate concrete and 

recycled-aggregate concrete with fly ash, by adequately 

decreasing the water to cement ratio with the aid of a super 

plasticizer in order to maintain the workability. 

D. T.R. Naik et al.2010 

They Uses “green” materials which embodies low energy 

costs. They use have high durability and low maintenance 

leading to sustainable construction materials. High 

performance cements and concrete can reduce the amount of 

cementitious materials and total volume of concrete required. 

Concrete must keep evolving to satisfy the increasing 

demands of all its users. Reuse of post-consumer wastes and 

industrial by-products in concrete is necessary to produce 

even “greener” concrete. Use of coal ash, rice-husk ash, wood 

ash, natural pozzolans, GGBFS, silica fume, and other similar 

pozzolanic materials can reduce the use of manufactured  

Portland cement clinker; and, at the same time, produce 

concrete that is more durable. “Greener” concrete also 

improves air quality, minimizes solid wastes, and leads to 

sustainable cement and concrete industry. Generally large 

volumes of by-product materials are disposed in landfills. 

Because of stricter environmental regulations, disposal cost 

is escalating. Recycling not only helps in reducing disposal 

costs, but also helps to conserve natural resources, providing 

technical and economic benefits. This is sustainability. 

Eliminate E-waste and take life cycle 

responsibility/ownership .Foundry sand can be used as a 

replacement of regular sand in concrete, flow able slurry, 

cast- concrete products, and other cement-based materials. 

Foundry slag can be used as semi-light weight coarse 

aggregate in concrete. Glass can be used as a partial 

replacement of fine aggregate in concrete. Wood ash can be 

used to make structural-grade concrete, blended cements, and 

other cement-based materials. Structural-grade concrete can 

be made with pulp and paper mill residual solids. 

E. B.V. Bahoria el at. April 2013 

They examined the possibility of using SGP as a replacement 

in fine aggregate for a new concrete. Natural sand was 

partially replaced (10%, 20%, 30%, 40% and 50%) with SGP. 

Compressive strength, Tensile strength (cubes and cylinders) 

and Flexural strength up to 180 days of age were compared 

with those of concrete made with natural fine aggregates. 

Fineness modulus, specific gravity, moisture content, water 

absorption, bulk density, %voids, % porosity (loose and 

compact) state for sand (S) and SDA were also studied. The 

test results indicate that it is possible to manufacture concrete 

containing Sheet glass powder (SGP) with characteristics 

similar to those of natural sand aggregate concrete provided 

that the percentage of SGP as fine aggregate is limited to 10-

20%, respectively. Waste glasses as an aggregate in concrete, 

but it seems that the concrete with waste glasses always 

cracks .Very limited work has been conducted for the use of 

ground glass as a concrete replacement. The raw materials, 

used for this study are natural coarse aggregate, fine 

aggregate, Sheet glass Powder and 53- grade Portland 

cement. They concluded that sheet glass powder (SGP)  is 

suitable for use in concrete making when replaced in fine 

aggregate for concrete in various sections as the tensile 

strength of cubes and cylinders of the concrete for all mix 

increases than that of conventional concrete. As per the study 

of H.M.L. Schuura, et al 2007, the suitability of crushed 

building and demolition waste as a raw material for the 

production of calcium silicate products has been determined. 

Therefore calcium silicate bricks have been produced by 

replacing natural sand with crushed building and demolition 

waste of different sources. The mechanical properties of the 

bricks made with these E-wastes are comparable or in some 

cases even better than those of bricks with natural sand. 

F. Chirag Garg et al.2014 

They cover the aspect on how to choose a material for green 

concrete. It presents the feasibility of the usage of by product 

materials like fly ash, query dust, marble powder / granules, 

plastic waste and recycled concrete and masonry as 

aggregates in concrete. The use of fly ash in concrete 

contributes the reduction of greenhouse emissions with 

negative impacts on the economy. It has been observed that 

0.9 tons of CO2 is produced per ton of cement production. 

Also, the composition of cement is 10% by weight in a cubic 

yard of concrete. Thus, by the use of green concrete it is 

possible to reduce the CO2 emission in atmosphere towards 

eco-friendly construction technique. To avoid the pollution 

and reuse the material, the present study is carried out. Thus, 

green concrete is an excellent substituent of cement as it is 

cheaper, because it uses waste products, saving energy 

consumption in the production. Over and above all green 

concrete has greater strength and durability than the normal 

concrete. They presented in this report indicates an increasing 

trend and incentives for the greater use of manufactured and 

recycled aggregates in construction. These are, however 

limitations to the use such materials. This report focuses on 

known benefits and limitations of a range of manufactured 

and recycled aggregates. Use of green concrete in future will 

not only reduce the emission of CO2 in environment and 

environmental impact but it is also economical to produce. 

G. Vilas. V. Karjinni et al. feb 2014 

This paper explained the effect of non-chloride hardening 

accelerator and type of curing on the compressive strength of 

pavement concrete. Produced with Portland Slag Cement 

(PSC) as cementitious material. Concrete mixtures were 

designed as per revised guidelines of IS 10262: 2009. 

Compressive strength of standard cube specimens (ISO mm) 

at early age and at full maturity, cured with water and 

alternatively with wax based membrane forming curing 

compound was studied. Almost all the mixtures invariably 

showed increase in compressive strength with increase in the 

dosage of accelerator at early age and the twenty-eight day 

compressive strength was least affected by increase in the 

dosage of accelerator. 

Following conclusions can be drawn from the 

outcome of their experimental program: 

 For a given dosage of accelerator and for a given age of 

concrete. Compressive strength of all the water cured 
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mixtures was higher than that of the mixtures cured with 

curing compound. 

 With the addition of accelerator the maximum 

percentage gain in compressive strength for mixtures, 

cured with water was recorded at one day with maximum 

dosage of accelerator whereas it was recorded at live day 

for the same mixtures cured with curing compound again 

with maximum dosage of accelerator. 

 The average efficiency of curing compound for mixtures 

was found to increase with curing at early age and reduce 

at the later age. 

H. P.Krishna Prasanna et al.2014 

They prepared specimens by utilizing E- waste particles as 

coarse aggregates in concrete with a percentage replacement 

from 0% to 20% i.e. (5%, 10%, 15%, and 20%). They also 

prepared conventional specimens for M30 grade Concrete 

without using E- waste aggregates. By conducting tests for 

both the specimens the hardened properties of concrete were 

studied by them. 

They compared the results with conventional 

concrete at 28 days strength and it was observed that: 

 The strength of concrete was reduced by 33.7% when 

coarse aggregate is replaced by 20% of e-waste. 

 It was reduced by 16.86% when coarse aggregate was 

replaced by 20% of e-waste + 10% fly ash 

 Compressive strength decreased beyond 15% e-waste. 

The study intended to find the effective ways to 

reutilize the hard plastic waste particles as coarse aggregate. 

The compressive strength is found to be optimum when 

coarse aggregate is replaced by 15% of e-waste. The 

compressive strength will gradually decrease when fly ash is 

added by 10% in addition with different proportions 

replacement of e-waste with coarse aggregate. 

I. Gomathi et al(june 2014 ) 

They examined the possibility of reusing the non-metallic 

portions of E-waste in concrete to increase its mechanical 

properties. Compressive strength test result shows concrete 

containing E- fiber exhibits a good strength gain than the 

control mix concrete. Based on the experimental result the 

following points are summarized by them with regard to the 

effect of E-fiber waste on the properties of concrete. 

 Compressive strength of concrete is increased with the 

addition of E-fiber waste constantly. 

 E-fiber waste concrete with 2.5% addition has achieved 

a characteristic compressive strength nearly twice that of 

the conventional concrete after 28 days curing. 

Thus it is concluded that the use of E-fiber waste in 

concrete can be possible to increase the compressive strength 

of concrete. From the above discussion it is identified that the 

use of E- waste in concrete is possible to improve its 

mechanical properties and can also be one of the economical 

ways for their disposal in an environment friendly manner. 

J. Iftekar Gull et al. jan 2015 

They seeks to optimize the benefits of using E Plastic Waste 

in the fiber form in concrete. The E Plastic waste (insulation 

wires) is shredded into fibers of specific size and shape. 

Several design concrete mixes with different percentages of 

waste plastic fibers for three aspect ratios, are casted into 

desire shape and size as per requirement of the tests. Each 

specimen was cured for 7, 14 and 28 days. The workability, 

compression, split tension and Flexure strength tests were 

carried out. The results were compared with control concrete. 

The improvement in mechanical properties of concrete was 

observed. It has been confirmed that increase in strength was 

found in the tensile strength of concrete with the presence of 

E-plastic. when 1% of the E-plastic for 5cm is added, the 

tensile strength gets increased by 2.3% and for 1% of 4cm, 

the strength increase observed was 4.6% when compared to 

control mix at 28 days of curing. However when 1% of the E-

plastic for 3cm is added, the tensile strength initially gets 

increased by 4.6% and then gets decreased with increase in 

percentage. 

It has been confirmed that increase in strength is 

found in the Flexure strength of concrete with the presence of 

E-plastic. When E-plastic for 5cm and 4cm is added, the 

Flexure strength gets increased up to 44.4 % and 33.3% 

respectively. The max strength increase is being observed 

while using E Plastic waste shredded into size of 3cm where 

in total increase of 55.5% is being observed. 

K. Vivek S. Damal et al. (April 2015) 

In India, bitumen pavements are commonly used for 

highways. Due to the increasing traffic intensity, distress such 

as rutting and cracking of pavements are very common in 

Indian roads. But now a day’s concrete roads are used 

commonly because concrete roads have more life span than 

the bitumen roads. Waste plastics and E-waste both by 

domestic and industrial sectors can be used in the production 

of asphalt mix. Electronic waste, abbreviated as e-waste, 

consists of discarded old computers, TVs, refrigerators; 

radios, etc. An experimental study is made on the utilization 

of E-waste particles as fine aggregates in concrete with a 

percentage replacement ranging from 0 % to 21.5% i.e. 

(7.5%, 15% and 21.5%) on the strength criteria of M30 

Concrete. The test has been done on the specimen as:By 

comparing above results with conventional concrete at 28 

days the compressive strength of concrete it is observed that 

the compressive strength of concrete is reduced by 52.98% 

when fine aggregate is replaced by 21.5% of E-waste. This 

proved that the compressive strength of concrete gets reduced 

when fine aggregate are replaced by E-waste. Compressive 

strength test is used to calculate the strength of concrete 

containing various E-waste contents at the age of 7, 14, 28 

days respectively. Cube specimens are cast for finding the 

compressive strength of specimens on 7, 14, 28 days for each 

mix specification following the standard test procedures with 

the help of cube testing machine. 

Following conclusions can be drawn from the 

outcome of their experimental program: 

This study is carried out to find the effective and 

capable ways to utilization of the hard plastic waste particles 

as fine aggregate. It is also observed that the compressive 

strength of concrete is found to be optimum when fine 

aggregate is replaced by 7.5% with Electronic waste. Beyond 

it the compressive strength of concrete goes on decreasing. 

The compressive strength of concrete will gradually decrease 

when fine aggregate are replaced beyond 15% with 

Electronic waste. From this study we can use Electronic 

waste in to the concrete by replacing the fine aggregate. Now 

it is identified that the E-waste particles can be used as the 

construction material. 
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L. Gaurav Awasthi et al.Nov 2015 

This paper presents an experimental study conducted on 240 

specimens, 120 cubes and 120 beams to see the effect of 

accelerators on compressive and flexural strength of concrete 

Ordinary Portland Cement (OPC) was used to produce 

concrete mixtures M20 and M30. Three accelerators 

Potassium Carbonate, Sodium Thiosulfate and 

Triethanolamine were used. Both compressive strength and 

flexural strength of standard specimens with accelerators 

have been recorded at one, three, seven, fourteen and twenty-

eight days of curing with water and compared with strengths 

of controlled specimens at their corresponding ages. The test 

results revealed that the maximum percentage gain was 

observed for Triethanolamine accelerator out of three 

accelerators at 1, 3, 7, 14 and 28 days. 

Following conclusions can be drawn from the 

outcome   of their experimental program: 

 More than ninety percentage of the target compressive 

strength was achieved at seven day of curing for M20 

grade of concrete with accelerators sodium thiosulfate 

and triethanolamine. 

 For three accelerators, percentage increase in 1 and 3 

days compressive strength is more for M20 grade as 

compared to M30 grade of concrete. 

 Maximum percentage gain in compressive strength was 

more than thirty percent, recorded at three days of curing 

with accelerator triethanolamine in M20 grade of 

concrete. 

 Maximum percentage gain was observed for 

triethanolamine accelerator out of all accelerators at 1, 3, 

7, 14 and 28 days flexural strength for both M20 and 

M30 grade of concrete. 

M. Suchithra S1 et al (july –August 2015) 

The research focus on the experiment of replacing the coarse 

aggregate with the e-waste and examining the results 

obtained. Coarse aggregate was replaced with E-waste in the 

range of 0%, 5%, 10%, 15%, and 20%. The mechanical 

properties and durability of the concrete mix specimens 

obtained from the addition of these materials was compared 

with control concrete mix. For compressive strength test, 

cubes of size 150mmx150mmx150mm were cast and for 

flexural strength test, beams of size 150mmx100mmx100mm 

with and without reinforcement were cast. For durability test, 

cubes of 150mmx150mmx150mm were cast foracid and 

sulphate attack. The durability test was done after 28 days of 

water curing. Following conclusion were obtained from the 

result of experiment: 

 The addition of E-waste shows increase in compressive 

strength up to 15% replacement 

 From the durability study the sulphate attack and 

chloride attack, which does not affect the strength of 

concrete and the optimum mix is more durable than the 

control mix. It can be used in marine conditions. 

 The use of E-waste in concrete is possible to improve its 

mechanical properties and can be one of the economical 

ways for their disposal in environment friendly manner. 

II. CONCLUSION 

Use of e-waste in concrete is most important building 

material for the sustainable construction. Literature discussed 

in the present paper has given an overview of advantages of 

e-waste concrete to increase strength and durability of 

concrete. The literature surveyed has also listed the strength 

gain at early ages by using accelerators with e-waste and fly-

ash in concrete at different proportion. A detailed mix design 

procedure along with conformation of results for designing e-

waste concrete to achieve required strength at 28 days is 

needed. It is must to shift contractors focus on economic and 

environmental friendly concrete. 
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