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Abstract— Electronic waste or e-waste describes discarded 

electrical or electronic devices. Used electronics which are 

destined for reuse, resale, salvage, recycling or disposal are 

also considered as e-waste. Informal processing of 

electronic waste in developing countries may cause serious 

health and pollution problems, as these countries have 

limited regulatory oversight of e-waste processing. Solid 

waste management is one of the major environmental 

concerns in our country now a day. The present study covers 

the use or recycled e-wastes as replacement of coarse 

aggregates in concrete. The main aim of the study is to 

investigate the change in mechanical properties of concrete 

with the addition of e-wastes in concrete. It is found that the 

use of e-waste aggregates results in the formation of 

lightweight concrete. In this dissertation coarse aggregate is 

partially replaced by coarse aggregate upto 25% with 

regular interval of 5%, along with fly ash partially replacing 

cement in concrete of grade M50. 
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I. INTRODUCTION 

The word “e-waste” means substances which have e-

waste, and accordingly, anything that is formed in a soft 

state and used in a solid state can be called an e-waste. 

Therefore, the origin of e-waste forming can be traced back 

to the processing methods of natural high polymers such as 

lacquer, shellac, amber, horns, tusks, tortoiseshell, as well 

as inorganic substances such as clay, glass, and metals. 

Because the natural high polymer materials are non uniform 

in quality and lack mass productivity in many cases, from 

early times it has been asked in particular to process them 

easily and into better quality and also to substitute the 

artificial materials for natural high polymers. Celluloid, 

synthetic rubber, Ebonite, and rayon are the artificial 

materials. Currently, it is fixed that the e-wastes are 

synthesized high polymers which have e-waste, and 

consequently substances made of these natural materials are 

forbidden. 

The processing of electronic waste in developing 

countries, causes serious health and contamination problems 

due to the fact that electronic equipment contains serious 

contaminants such as lead, cadmium, Beryllium etc. This 

report deals with the non hazardous and inert elements of 

waste generated out of Obsolete Computers, TV Cabins, 

Refrigerator, Mobile telephones and washing Machine and 

so on Postconsumer components of above mentioned 

appliance have traditionally been disposed off either in 

domestic refuse, which ends up in landfill, were collected in 

designated collection spots for reuse/ recycling. The major 

aim of this undertaking is to reduce as for as possible the 

accumulation of use and discarded electronic and electrical 

equipments and transfer the waste into socially and 

industrially beneficial raw material using simple, low cost 

and environmental friendly technology. In this project 

Coarse aggregate is partially replaced by e-waste up to 5%, 

10%, 15%, 20% and 25%. And so in these mix 10% fly ash 

is also added by partial replacement of cement and all these 

mixes are controlled for its compressive strength.  

II. METHODOLOGY 

E-waste or electronic waste is collected from local area, this 

e-waste contain tv, radio, cd and plastic chairs and then this 

e-waste is dismantle and sieved from 20 mm sieve. The 

material which is passed from 20 mm sieve is used in this 

project.  Coarse aggregate used in this project is crushed 

natural stone and fine aggregate is natural river sand, Mix 

design is done as per IS 10262: 2009, water used in this 

project is must fulfill the recommendation given under IS 

456: 2000, maximum size of the aggregate is 20 mm.   

III. RESULT AND DISCUSS 

Series of test were carried out on material, green & 

hardened concrete to obtain the workability strength 

characteristics of E-waste for potential application as 

structural concrete. The results for material test on, water 

absorption test, specific gravity test, aggregate crushing 

value test. 

1) Crushing Value Test 

Form the result of crushing value we come to know that the 

E-waste is having more resistance to the wear and tear than 

the natural aggregate. Result of Crushing value test is given 

below in table 1. 

Aggregate Crushing Value 

Natural Coarse Aggregate 15.22% 

E-waste 3.26% 

Table 1: Aggregate Crushing Value 

2) Impact Value Test 

Impact test is the good indicator of strength and durability 

from the test result we can say that natural and E-waste are 

having wide difference of impact and crushing value, which 

again shows that aggregate of e-waste is stronger than that 

of natural aggregate. Result of impact test is given below in 

table 2. 

Aggregate Impact Value 

Natural Coarse Aggregate 7.65% 

E-waste 2.89% 

Table 2: Aggregate Impact Value 

3) Abrasion Value Test 

Los angles abrasion test result shows that abrasion value of 

natural coarse aggregate is much higher than e-waste, test 

result is given in table 3. 

Aggregate Impact Value 

Natural Coarse Aggregate 11.23% 

E-waste 4.67% 

Table 3: Aggregate Abrasion test 
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4) Specific Gravity Test 

Specific gravity is the ratio of the density of a substance to 

the density (mass of the same unit volume) of a reference 

substance. Result given in table 4. 

Aggregate Specific Gravity 

Natural Coarse Aggregate 2.70 

Natural Fine Aggregate 2.62 

E-waste 1.24 

Cement 3.14 

Table 4: Result Specific Gravity Test 

5) Fineness Modulus  

Sieve analysis test is performed on the aggregate i.e. Natural 

coarse aggregate, Natural fine aggregate and E-waste and 

their result given in table 5. 

Aggregate Fineness Modulus 

Natural Coarse Aggregate 2.65 

Natural Fine Aggregate 1.92 

E-waste 2.80 

Cement 4.1 

Table 5: Result of sieve Analysis Test Result 

6) Water absorption 

Water absorption of is performed on the aggregate and it has 

find that all aggregate have water absorption below 5% and 

their result given in table 

Aggregate Water Absorption % 

Natural Coarse Aggregate 1.83 

Natural Fine Aggregate 0.206 

E-waste 0.05 

Table 6: Result of Water Absorption Test 

7)  Bulking of Sand 

Sand is used as a fine aggregate and to use sand in 

concrete we have to check its bulking and Bulking of 

sand is 33.3. 

8) Slump Cone Test 

The slump test indicates a decreasing trend of workability 

when the percentage of E-waste increased. Table 7 and 8 

below shows the average slump recorded during the test. 

Graph 1,2,3 and 4 below shows a graphical representation of 

slump height. 

B. E-Waste Concrete 

e-waste Slump(mm) 

0% 26 

5% 30 

10% 37 

15% 46 

20% 60 

25% 69 

Table 7: Slump Cone test Result of e-waste concrete 

 
Graph 1: Workability Test Result of E-waste Concrete  

(Line Chart) 

 
Graph 2: Workability Test Result of E-waste concrete (Bar 

Chart) 

C. E-Waste with Fly Ash Concrete 

e-waste + 10% Fly Ash Slump (mm) 

0% 35 

5% 42 

10% 46 

15% 53 

20% 66 

25% 78 

Table  8: Workability Test Result of E-waste with Fly Ash 

concrete 

 
Graph 3: Workability Test Result of E-waste concrete with 

Fly Ash (Bar Chart) 

 
Graph 4: Workability Test Result of E-waste concrete with 

Fly Ash (Line Chart) 

1) Compression Test Result and Analysis 

The compression test by CTM (Compressive Testing 

machine) indicates an increasing trend of compressive 

strength with age of the concrete specimens. However, it 

shows that the strength of E-waste specimens is lower than 

natural aggregate specimens. Table 9 and 10 below shows 

the increase of compressive strength with age recorded 

during the test. 

D. Compressive Strength of E-waste Concrete  

e-waste Compressive Strength N/mm2 

http://en.wikipedia.org/wiki/Density
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7 Days 14 Days 28 Days 

0% 30.74 35.7 42.23 

5% 30.19 33.52 39.89 

10% 29.54 32.42 38.8 

15% 28.6 30.15 36.23 

20% 26.4 28.26 38.25 

25% 26.06 26.4 36.15 

Table 9: Compressive Strength Test Result of E-waste 

Concrete 

 
Graph 5: Compressive Strength Test Result of E-waste 

Concrete (Bar Chart) 

 
Graph 6: Compressive Strength Test Result of E-waste 

Concrete (Line Chart) 

E. Compressive Strength of Concrete with E-waste and Fly 

Ash 

e-waste + 10% 

 Fly Ash 

Compressive Strength N/mm2 

7 Days 14 Days 28 Days 

0% 38.75 47.23 49.79 

5% 38.62 46.82 47.83 

10% 38.51 46.55 47.27 

15% 37.6 44.13 46.98 

20% 35.56 42.51 45.45 

25% 32.08 41.04 42.42 

Table 10: Compressive Strength Test Result of E-waste 

Concrete with Fly ash 

 
Graph 11: Compressive Strength Test Result of E-waste 

Concrete with fly ash (Bar Chart) 

 
Graph 7: Compressive Strength Test Result of E-waste 

Concrete with fly ash (Bar Chart) 

IV. CONCLUSION 

This study intended to find the effective ways to reutilize 

the e-waste particles as concrete aggregate. Analysis of the 

strength characteristics of concrete containing recycled 

waste plastic and fly ash gave the following results. 

1) It is identified that e-waste can be disposed by using 

them as construction materials. 

2) Since the e-waste is not suitable to replace fine 

aggregate it is used to replace the coarse aggregate. 

3) The compressive 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%. 

4) 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 has proven results in comparison 

with controlled concrete up to 25% e plastic 

replacement. 

5) 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. 
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