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Abstract -  Recycling waste solid materials is one of
the most challenging problems worldwide with the
unprecedented growth of the world population. In several
countries, plastic is being burned and used as fuel, which
may result in serious hazards. Plastic dumped in sanitary
landyfills is a significant environmental hazard and results in
possible contamination. Reinforced Cement Concrete (RCC)
structures are usually reinforced with steel bars which are
subjected to corrosion at critical temperatures and
atmospheric conditions. Also the cost of steel reinforcement
plays a significant role in any RCC construction. The rising
prices of steel and their unavailability throughout the year
have brought the contractors and engineers into a great
trouble. Test results showed the compressive strength of
recycled concrete with 0-15% aggregate replacement by e
waste at the end of 28 days has been found to be marginally
lower than that of conventional concrete. Which proportion
going to give the maximum strength is found out by
checking the flexural strength of the concrete elements.
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1. INTRODUCTION

Civilization produces lot of e-waste which are non
degradable and they affects of environment (1), Electronic
Waste is the term used to describe old, end-of-life
electronic appliances such as computers, laptops, TVs,
DVD players, mobile phones, mp3 players etc(?). Which
have been disposed off by their original users (). While
there is no generally accepted definition of e-waste, in
most cases, e-waste comprises of relatively expensive and
essentially durable products used for data processing,
telecommunications or entertainment in private
households and businesses®. Industry is growing at a
25% compounded annual growth rate. The e-waste
inventory based on this obsolescence rate and installed
base in India for the year 2005 has been estimated to be
146180.00 tones (). This is expected to exceed 15, 00,000
tons by 2015(0). There is a lack of authentic and
comprehensive data on e-waste availability for domestic
generation of E-waste and the various State Pollution
Control Boards have initiated the exercise to collect data
on e-waste generation (7). Due to increase in population,
urbanization, development activities, and changes in life
style, there is an enormous rise in the generation of E-

wastes (Plastics) which in turn makes the solid waste
management as one of the major environmental concern
worldwide®). These are disposed in an uncontrolled
manner, because of the noticeable rapid depletion of sites
available for E-waste disposal, causing major
environmental problems (9. At present the disposal of
waste plastic has become a major waste management
problem in the world (19 .In this work, focus has been
given on the strength of flexible pavement and disposal of
plastic in eco-friendly way (11).

II. MATERIALS AND METHODS
MATERIALS

E waste is main important material used in this
project. Locally available nearly riverbed sand is
used as fine aggregate. The maximum size of the coarse
aggregate that may be used in cement concrete is 20mm
size aggregates.

E waste is added in the concrete at the different
percentages of 0%, 5%, 10%, and 15%.

M20 & M30 grade concrete is used in this project.
OPC is used; Chettinad brand cement is used. The coarse
aggregates are replaced by percentage of E waste. Fine
aggregates which was locally available and passing
through 4.75mm IS sieve is used. Coarse aggregates
which was locally available and passing through 20mm
IS sieve is used.

TESTING METHODS

The properties of materials such as Specific gravity, water
absorption and other Properties are tabulated on Table 1.

Table 1: Properties of Coarse Aggregate & E waste

Natural
Properties Coarse E waste
Aggregate
Specific
Gravity 2.74 2.9
Water o o
Absorption 1.2% 0.2%
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The experimental analysis was carried out in the
concrete mixtures and the mixtures with full replacement
of natural coarse aggregate with E waste.

The concrete cubes were casted in moulds of
dimensions (150 mm x 150 mm x 150 mm) by hand and
after 24 hours, the concrete cubes were consequently
cured in water for 7 days and 28 days. The E waste is
mixed with concrete at 0%, 5%, 10% and 15%
respectively by weight by the method of replacement. The
samples were mixed thoroughly and compressive strength
test was done.

The concrete cylinders were casted in the moulds of
dimensions (150 mm x 300 mm) for split tensile test for
28 days; concrete columns that are considered to as short
columns are casted on moulds of dimensions (150 mm x
300 mm) for compressive strength test for 28 days.

All beams (100mm x 150mm in cross section and
1600mm in length) were tested as simply supported
beams under three points loading over an effective span of
1400mm.The load shall be applied at a rate of loading of
400kg/min for the 15 cm specimens and at a rate of
180kg/min for the 10cm specimens. The loads were
applied at a distance of 533mm on either side of the mid
span of the beams of 1600mm length. The loads were
monitored through a high accuracy load cell with a load
sensitive of 0.1 tonnes. For this case, mid span deflection
was measured using dial gauges of least count 0.01mm.
The parameters such as initial cracking load, ultimate load
and the deflected shape of the specimens were noted.

II1. MIX DESIGN

The mix design of M2o & M3 grade concrete was calculated
using IS 456-2000 and IS 10262-2009.

IV.RESULTS
COMPRESSIVE STRENGTH OF CONCRETE CUBES

The compressive strength test results for concrete
cubes containing fully replaced coarse aggregate with e
waste was tabulated in the Table 3 and shown in Fig: 2.
Thus, there was an increase in the compressive strength of
the concrete up to 5% when compared to the normal
(plain) concrete and then the compressive strength
decreases in both 7 days and 28 days. The compressive
strength of the concrete cubes was increased from 17.86
N / mm? to 28.66 N / mm? at 7 days and 20.8 N / mm?2 to
31.6 N / mm? in 28 days compressive strength of concrete
cubes.

SPLIT TENSILE TEST OF CONCRETE CYLINDERS

The split tensile strength test results for concrete
cylinder containing fully replaced coarse aggregate was
tabulated in Table 5 and shown in Fig: 3. Thus there was
an increase in split tensile strength of the concrete up to

5% when compared to normal concrete in 28 days. The
tensile strength of the concrete cylinder was increased
from 1.33N / mm? to 1.37 N / mm? at 7 days and 2.65 N /
mm? to 3.63 N / mm? in 28 days compressive strength of
concrete cubes.

FLEXURAL STRENGTH OF CONCRETE RC BEAMS

The compressive strength test results for concrete
RC beams containing fully replaced coarse aggregate was
tabulated in Table 6 and shown in Fig: 4. Thus there was
an increase in flexural strength of the reinforced concrete
columns up to 5% when compared to normal concrete in
28 days. The compressive strength was increased from
44.80 N / mmZ2to 47.29 N / mm?.

Fig 2: Initial Crack Formation non e waste RCC beam

Fig 3: Initial Crack Formation e waste RCC beam
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Table 4: Compressive Strength of Concrete Cubes )
Tensile strength of E waste

=
E waste Compressive Strength Compressive Strength =
)
% 7 days (N/mm?) 28 days (N/mm?) %0 ~
0% 12.24 20.4 £ E
iz B Tensile strength (
~
5% 15.41 25.69 o = N/ mm2) 7 days
10% 10.56 17.6 2
15% 8.73 1455 S H Tensile strength (

N / mm?2) 28 days

0% 5% 10% 15%

Table 3: Split Tensile Strength on Concrete Cylinders

E waste
E te Tensile strength Tensile strength
waste 7o (N / mm?) 7 days (N / mm?) 28 days
0% 133 265 Fig 5: Tensile Strength of Concrete Cylinder
5% 1.37 3.63
10% 115 2.02 N Flexural Strength 28 Days Of E Waste
S
15% 1.01 1.94 £ 48
z
£ 46 -
Table 6: Flexural Strength of RCC Beams <
S 44 -
E waste % Flexural Strength 28 days (N/mm?) % 42 B Flexural Strength
0% 449 s 28 days (N/mm?2)
5% 47.29 < 40 -
0 . D
10% 446 [ 0% 5% 10%15%
15% 43.25 E waste
150 Fig 6: Flexural Strength of RCC Beams
3. CONCLUSIONS

100
From the various investigations on the reinforced
columns using E waste, the following conclusions
were made.

75u 1504 3000 600p 1.18 2.36 4.75

o

Percentage of Passing
u
o

a) From the various investigations on the prism
using aggregate and e waste, the following
conclusions were made.

IS Sieve Size in mm

b) There was a gradual increase in the
Fig 3: Sieve Analysis of Coarse Aggregate compressive strength of both prism and
cubes due to the usage of e waste.

Compressive strength of E waste c) At an addition of 5% of e waste to the

30 concrete, there was a good strength both in
H Compressive RCC beam, cylinder and cubes.
20 Strength7 days
(N/mm?2) REFERENCES
10

i Compressive [1] Feng Liu, Yong Yan, Lijuan Li, Cheng Lan,

Compressive Strength in
N/mm?

0 Strength 28 days and Gongfa Chen, November 2013, “Performance of
0% 5% 10% 15% (N/mm2) Recycled Plastic-Based Concrete”, American Society
E . - of Civil Engineers. ISSN 0899-1561/A4014004(9)
waste

[2] Arjun Ramakrishna Kurup and K. Senthil
Kumar, August 2016, Novel Fibrous Concrete

Fig 4: Compressive Strength of Concrete Cubes Mixture Made from Recycled PVC Fibers from

© 2018,IRJET | ImpactFactorvalue: 6.171 | IS0 9001:2008 Certified Journal | Page 1213



’, International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET Volume: 05 Issue: 05 | May-2018 www.irjet.net p-ISSN: 2395-0072

Electronic Waste”, American Society of Civil
Engineers. ISSN 2153-5493.

[3] Lawrence C. Bank, F.ASCE; Michael G.
Oliva; Jeffrey S. Russell, 3, June 1, 2006, “Double-
Layer Prefabricated FRP Grids for Rapid Bridge Deck
Construction”, Ascelibrary.Org By New York
University. Journal of Composites for Construction,
Vol. 10, No.ISSN 1090-0268/2006/3-204-212

[4] Zhi-Bin Wanga, Zhong Taob, Qing Yuc,
August 2017, “Axial compressive behaviour of
concrete-filled double-tube stub columns with
stiffeners”, College of Civil Engineering, Fuzhou
University. Thin-Walled Structures 120 (2017) 91-
104

[5]Jiaxin Chen a,Nawawi Chouw, February
2016, “Compressive behaviour of flax FRP double
tube confined coconut fibre reinforced concrete”,
Department of Civil and Environment Engineering,
the University of Auckland, Auckland, New Zealand.
Construction and Building Materials 112 (2016) 666-
673

[6] G. L. Sivakumar Babu, M.ASCE, M. E. Raja
Jaladurgam, January 2014, “Strength and
Deformation Characteristics of Fly Ash Mixed with
Randomly Distributed Plastic Waste”, M.ASCE New
York University. ISSN 0899-1561/04014093(7)

[7] Albano, C., Camacho, N. Hernandez, M,
Matheus, A., and Gutierrez, A.(2009). “Influence of
content and particle size of waste PET bottles on
concrete behavior at different w/c ratios.” Waste
Manage., 29(10), 2707-2716.

[8] Batayneh, M. K., Marie, I, and Asi, L
(2008). “Promoting the use of crumb rubber concrete
in developing countries.” Waste  Manage.,
28(11),2171-2176.

[9] Kamal, M. M., Safan, M. A, Etman, Z. A,
and Salama, R. A. (2014b).“Behaviour and strength of
beams cast with ultra-high strength concrete
containing different types of fibers.” HBRC J., 10(1),
55-63

[10] Sofi, A, and Phanikumar, B. R.
(2015). “An experimental investigation on flexural
behaviour of fibre-reinforced pond ash-modified
concrete.”Ain Shams Eng. J., 6(4), 1133-1142.

[11] Bank, L. C, and Xi, Z. _1993b_.
“Pultruded FRP grid reinforced concrete slabs.” Int.
Symp. on Fiber-Reinforced-Plastic for Concrete
Structures,A. Nanni and C. W. Dolan, eds., American
Concrete Institute, Farmington Hills, Mich., 561-583.

© 2018,IRJET | ImpactFactorvalue: 6.171 | IS0 9001:2008 Certified Journal | Page 1214



