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ABSTRACT 
This paper presents the effective and efficient usage of the E waste. Huge quantity of electronic waste like 
brittle board and ductile plastic is produced in developed and developing country. Disposal of the waste 
affects ground water and soil quality. So, the proper disposal is needed for protection of environment from 
pollution. And in India mostly flexible pavement are used so the development of economic technique is 
needed. In this paper electronic brittle board and ductile plastic of outer part of the AC and fridge waste has 
been used as coarse aggregate on flexible pavement. From this partial replacement the stability gets increases 
to the maximum limit at a point of 50% at marshal test. For the plastic and brittle board tests has been 
conducted that is impact test, abrasion test, gradation test, specific gravity and water absorption. Stability 
value is gat increases than of conventional bituminous mix. This value is get increases at slowly in the 
addition of 10%, 20%, 30%, 40% and 50% after that the stability value is get reduces in the addition of 60%. 
Usually the board is a brittle material so it get break at immediately but the presence of more strength of 
plastic is get deform at slowly so the stability value is get increases.  
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I. INTRODUCTION 

In the India huge quantity of electronic waste is get 
produced. The improper disposal of the waste is 
creates major environmental pollution. And the 
waste affects the soil quality and water quality. 
This disposal creates health affection also. That 
wastes are TVs, computer monitors, ATM, video 
cameras, printed circuit board, plastic from 
printers, keyboards, monitors, computer wires, etc. 
and the plastic from AC, washing machine and 
fridge is also used with the E wastes. The boards 
are brittle material with the waste the plastic from 
others like outer part of the AC and other more 
ductile material is used as coarse aggregate in 
flexible pavement. The plastic is get deform at 
slowly so it carry more loads when compared to 
other materials. The presents of chemicals like 
lead, cadmium, chromium, mercury all are creates 
major effect for the environment. Printed circuit is 
one of the most important component of electronic 
equipment. The waste recycle process includes pre-
treatment, physical recycling and chemical 
recycling. For the chemical recycling process 
sodium hydroxide, strong acids and alkalis are 
used. In the mechanical recycling eddy current is 
used. The disposal of the waste without treatment is 
creates major pollution for the environment. The 
disposal of the waste is reduces the environmental 
pollution and construction cost. The usage of the 

plastic as coarse aggregate is a effective process. In 
most of the developed and developing countries, e- 
waste is dumped directly into the soil without 
treatment. The disposal of the electronic waste in 
the construction usually reduces the environmental 
pollution due to proper utilisation. The waste is 
added in the percentage range at the certain limit 
the stability value is get increases to the maximum 
limit. After the certain stage the value is get 
reduces. Usually the load intensity is higher at the 
top surface due to the usage of the plastic the 
deformation value is get increase. This plastic can 
be used in the concrete also. Usually the flexural 
strength is more important for the pavement. At 
now a days the reuse of the plastic in concrete 
industry is considered as the most flexible 
application. For the waste the tests are conducted 
which is conducted for the aggregate they are 
specific gravity test, water absorption test, impact 
test, abrasion test and gradation test. The plastic is 
providing good strength for the pavement. The 
presence voids in the aggregate is filled by the 
plastic so the density is get increases. Increasing of 
the density increases the stability value. The 
hydrocarbons, heavy metals, brominated substances 
discharged directly into rivers acidifying fish and 
flora. Hydrocarbon ashes released into air, water 
and soil creates major environmental pollution. 
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That hydrocarbons mostly emitted from computer 
wires. The waste is utilised effectively in the 
bituminous mix.  
 

II.METHODOLOGY 

 
A. Material Collection  
At the top layer of the road the chips is used. 
size of the aggregate used is passing through 12.5 
mm sieve and retained on 10 mm sieve. The size of 
the E waste used is 10mm. That materials having 
different 
Characteristics. The board is a brittle material it not 
having high strength and it gets brea
immediately. In the pavement and in construction 
the strength usually depends upon the aggregate. 
The aggregate acts as a filling material as improves 
of the density in the construction. 
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B.Material Properties  
The board is never fulfils the requ
pavement strength so with the board the plastic 
waste is used to improvement of the strength. The 
plastic is get deform at slowly so it has more with 
standing capacity of the load.  Usually the presents 
of chemicals like lead, mercury, chromium 
other chemicals are affect the environment. By the 
proper utilisation of the waste the environmental 
pollution has been reduced. 10mm size of the 
aggregates used in the stability analysis.
bitumen percentage is selected based on the “ 
MIX DESIGN “. The percentage bitumen is 
depending upon the grade of aggregate. The 
aggregate size used percentage is 5% ,6%, 7%. In 
the bituminous mix the maximum stability is get 
increased at the percentage of 6. In this
different E waste has been used. 
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depending upon the grade of aggregate. The 
aggregate size used percentage is 5% ,6%, 7%. In 
the bituminous mix the maximum stability is get 
increased at the percentage of 6. In this project two 
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C.Design Mix  
Nominal 

aggregate 

size 

19 mm 13mm  

Layer 

thickness  

50- 65 mm 30- 45 mm 

Sieve size 

mm  

Percentage 

passing, Grade 

1 

Percentage 

passing, Grade 

2 

26.5 100 - 

19 79- 100 100 

13.2 59-79 79-100 

9.5 52-72 70-88 

4.75 35-55 53-71 

2.36 28-44 42-58 

1.18 20-34 34-48 

0.6 15-27 26-38 

0.3 10-20 18-28 

0.15 5-13 12-20 

0.075 2-8 4-10 

 
 
D. TEST CONDUCTED  
The test on the material has been conducted for the 
checking of the properties of the materials. The 
tests are specific gravity test, impact test, gradation 
test, water absorption, abrasion, crushing and shape 
test. And for the bitumen penetration test, softening 
point test, ductility test, density of bitumen and 
marshall test. The marshall test has been conducted 
to check the stability of the bituminous mix.  

 
 
III.RESULT AND DISCUSSION 
The strength of the pavement is depending upon the 
mix design and properties of the material used.  
From the marshall test the stability of the mix is 
determined and the proportion at which point the 
stability get increases in the mix. The different 
proportion of the bituminous mix is tested by the 
changing of the percentage of the plastic waste and 
bituminous mix as per the job mix formula. 
Thestability value is get reduces at certain point of 
60% of the mix.  
 
 
TABUTION 1 

S.no Test conducted on aggregate Result  

1 Specific gravity of the aggregate  2.79 

2 Fineness modulus of the 
aggregate 

6.15 

3 Crushing strength  21.26 
% 

4 Abrasion value  11.41% 

5 Impact strength  83.73 
% 

6 Water absorption 1 % 

7 Elongation index  29.68 
% 

8 Flakiness index  12.6 %  

 
TABULATION 2  
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S.no Test conducted on E waste Result  

1 Specific gravity of the waste  2.5 

2 Fineness modulus of the waste 6.1 

3 Crushing strength  10.2 % 

4 Abrasion value  6.3% 

5 Impact strength  91.2 % 

6 Water absorption 0 % 

 
TABULATION 3  
 

S.no Test conducted on bitumen Result  

1 Penetration on bitumen 75 mm  

2 Softening point  29o c 

3 Ductility test  41.5 cm 

4  Density  1.09 

 
TABULATION 4 
 
S.no Percentage of bitumen is 

added  
Stability 
KN  

1 5  13.1 

2 5.5 13.45 

3 6 14.3 

4 6.5 12.6 

5 7 12.32 

 
TABULATION 5 
S.no Percentage of E waste is 

added  
Stability 
KN  

1 0 14.3 

2 10 14.3 

3 20 14.5 

4 30 14.7 

5 40 15.1 

6 50 15.8 

7 60 15.3 

 
 
 

GRAPH FOR STABILITY VS BITUMEN 
PERCENTAGE  

 
 
GRAPH FOR STABILITY VS E WASTE  

 
 
V. CONCLUSION  
The partial replacement of the waste in the 
bituminous mix as aggregate will increase the 
stability value up to certain limit. Up to the 50 % 
the stability value is get increases. In the 60% of 
the usage of the material will reduces the stability 
value. The usage of the waste will reduces the 
environmental pollution due to proper utilization of 
the waste. The plastic has a property of 
deformation so the ductility is get increases so the 
durability of the pavement is also get increases. In 
the pavement the plastic gets deformation at slowly 
without failure up to certain limit. After the 
provision of proper treatment the e waste is used in 
the surface.  
The physical recycling method like magnetic 
separators, density separators etc. all are having 
more advantage than of the chemical process. It 
creates majoradvantage to the environment and 
construction. The flexural strength is more 
important one for the pavement that can be 
obtained by the usage of the plastic in the 
bituminous mix. This waste can be used in the 
concrete mix also. Usually the aggregate gives the 

12

13

14

15

0 2 4 6 8

st
ab

ili
ty

…

y axis

14

14.5

15

15.5

16

0 50 100 150

St
ab

ili
ty

 K
N

Replacement of E waste  %

y axis

ISSN NO: 0972-1347

http://ijics.com376

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 6, Issue 7, July 2019



density property for the for the construction and it 
acts like a filling medium to the concrete and 
bituminous mix. That property is fulfilled by the E 
waste. 
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