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ABSTRACT: the indiscriminate infrastructural growth is leading to rapid environmental degradation. Concrete is
most widely used constructional material all over the world in view of its compressive strength, high mouldability,
structural stability & economic consideration. The processing of “ELECTRONIC WASTE" causes serious threats to
human health, pollution problem due to improper disposal. It contains some very serious contaminants such as Lead
cadmium, Beryllium & Brominates flame retardants. Also high demand of natural resources due to rapid urbanization
& disposal problem of agricultural waste have created opportunities for use of agro waste (CORN COB) in the
construction industry. This experimental investigation is aimed to utilized "E- WASTE" & "CORN COB" which is use
as partial replacement to coarse aggregates on strength criteria of M-30 grade concrete to increase its mechanical
properties & to make the concrete light weight. Different properties of fresh concrete in harden concrete reviewed.
There are maximum number of experiments have been conducted using various agro waste, but still more examinations
are required for other waste such as CORN COB in concrete.

There is less research work reported on CORN COB use as substitution, so it is felt that further detailed
investigations are required.

KEYWORDS: E- waste, Corn cob, concrete, compressive strength, durability.
I. INTRODUCTION

New electrical and electronic products have become an integral part of our daily lives providing us with more comfort,
security, easy and faster acquisition. Due to technological growth, there is a high rate of obsolescence in the electronic
equipments which leads to one of the fastest growing waste streams in the world. This waste stream consists of end of
life electrical and electronic equipment products. The European Union (EU) defines this new waste stream as ,,Waste
Electrical and Electronic Equipment™ (WEEE). Since there is no definition of the WEEE in the environmental
regulations in India, it is simply called ,E-waste™. E-waste describes loosely discarded, surplus, obsolete, broken,
electrical or electronic devices. Rapid technology change, low initial costs have resulted in a fast growing surplus of
electronic waste around the globe. Several tones of E waste need to be disposed per year. Traditional landfill or
stockpile method is not an environmental friendly solution and the disposal process is also very difficult to meet EPA
regulations. 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.

A corn cob is the central core of Maize (i.e. Corn). It is the part of the ear on which the kernels grow. The ear is also
considered a "cob" or "pole" but it is not fully a "pole" until the ear is shucked, or removed from the plant material
around the ear. When harvesting corn, the corncob may be collected as part of the ear (necessary for corn on the cob),
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or instead may be left as part of the corn stover in the field. The innermost part of the cob is white and has a
consistency similar to foam plastic. Corn cob has properties such as

e Thermal insulation,

e Lightin weight,

e  Sound proof.

I1.RELATED WORK

E-waste can be used as partial replacement for coarse aggregate in concrete to improve its properties. Many studies
have been reported on the strength and durability properties of concrete. Therefore, present study is important and its
findings will be very useful in concrete technology area, wherein, coarse aggregates are to be replaced with electronic
waste product in making structural grade concrete.

From the total literature review, no one author was used corn cob in concrete as replacement for the coarse aggregate or
as any ingredient in concrete. For production of light weight concrete which is to be use in various types of
construction corn cob plays an important role. Therefore there is scope to find out optimum percentage of corn cob for
the partial replacement of coarse aggregate. In the present research, experimental investigations can be carried out to
investigate the effect of corn cob as partial replacement of coarse aggregate on the strength and durability properties of
concrete.

11l. EXPERIMENTAL DETAILS

3.1. Materials

1. Cement The cement used in all mixtures was commercially available 53 grade Ordinary Portland Cement
conforming to IS 12269-1987 was used in this study. The specific gravity of cement was 3.15. The initial and
final setting time were found as 90 minutes and 250 minutes respectively.

2. Fine aggregate Locally available river sand passed through 4.75mm IS sieve is used as fine aggregate. The
specific gravity of sand is 2.71 and fineness modulus of 3.59.

3. Coarse aggregate The Coarse aggregate are obtained from a local quarry is used. The coarse aggregate with a
maximum size 20mm having a specific gravity 2.61 and fineness modulus of 4.59.

4. E-waste The E-wastes like printed circuit board are used. The PCB was crushed by using Jaw crusher. The
size of E-waste taken is <20mm. The specific gravity of aggregates is 1.565 and fineness modulus of 3.10.

5. Corn cob The corn cob used is taken from local farms. The size of corn cob taken is <20mm. The specific
gravity of aggregates is 0.347 and fineness modulus of 4.10.

3.2. Experimental Program

The mix design is produced for maximum size o aggregate is 20mm conventional aggregate and e-waste and corn cob
aggregates. The variation of strength of hardened concrete using e-waste and corn cob as partial replacement of
conventional aggregate is studied by casting cubes and cylinders until 40%. The concrete was prepared in the
laboratory using mixer. The cement, fine aggregate and coarse aggregate and solid wastes are mixed in dry state and
then the calculated water quantity is added and the whole concrete is mixed for 5 minutes, the concrete is poured in the
moulds which are screwed tightly. The concrete is poured into the moulds in 3 layers by poking with tamping rod for
cubes of 150x150%150 mm Size, cylinders of 150300 mm size and beams of 500x100%100 mm size was tested for
compression split tensile and flexural strengths. The cast specimens are removed after 24 hours and these are immersed
in a water tank. After a curing period of 7 and 28 days the specimens are removed and these are tested for compression,
split tensile and flexural strengths tests. The results are compared with conventional concrete.

3.3. Concrete Mixes

Normal mixes concrete and modified with various E-waste and corn cob contents as listed in Table 1 are prepared. By
considering the use Ewaste and corn cob in the mixes as much as possible and achieve suitable workability was
attempted and strength criteria of Grade M30 concrete mix was analyzed.
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Table 1: Mix Specifications

Mix Specification Normal Mix M1 M2 M3 M4
Proportion of E-waste 5% 10% 15% 20%
Proportion of Corn cob 5% 10% 15% 20%

IIILRESULTS AND DISCUSSIONS

1] Compressive strength of normal concrete& E-waste, corn cob modified concrete for 7&28 days on specimen cube

N/mm?
Table 2: Compressive strength test
Sr. No. % Replacement 7 Days 28 Days
1 0 35.9 39.56
2 10 24.95 23.57
3 20 15.53 17.75
4 30 8.46 12.13
5 40 1.9 4.59
Compressive strength test
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11] Split tensile strength of normal concrete& E-waste, corn cob modified concrete for 7&28 days on specimen cylinder

N/mm?
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Table 3: Tensile strength test

Sr. No. % Replacement 7 Days 28 Days
1 0 2.07 2.78
2 10 2.0423 2.45
3 20 1.7 1.92
4 30 1.27 1.67
5 40 0.42 0.43
Tensite strength-test
3
25
2
<
S
£
é 15
e
(5]
'_
1
0.5
0
0% 10% 20% 30% 40%
m 7 Days 2.07 2.0423 17 1.27 0.42
m 28 Days 2.78 2.45 1.92 1.67 0.43

1117 Flexural strength of normal concrete& E-waste, corn cob modified concrete for 7&28 days on specimen beam

N/mm?
Table 4: Flexure strength test
Sr. No. % Replacement 7 Days 28 Days
1 0 0.53 0.82
2 10 0.41 0.44
3 20 0.36 0.37
4 30 0.28 0.29
5 40 0.16 0.17
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09 Flexural strength Test
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1V] Strength vs. weight for normal and modified concrete cubes:
From the following graph it is cleared that density for cubes at 28 days of curing was less than that of modified
concrete.

Table 5: Strength vs. weight for cubes
Sr. No. | CODE | REPLACEMENT | STRENGTH(N/mm2) | WEIGHT(Kg) | WEIGHT-STRENGTH RATIO
1 NC 0% 39.56 8.56 21.63
2 M1 10% 23.57 7.94 33.68
3 M2 20% 17.75 7.38 41.56
4 M3 30% 12.13 6.38 52.59
5 M4 40% 4.59 5.92 128
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Strength Vs. Weight For Cubes
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V] Strength vs. weight for normal and modified concrete cylinders:

From the following graph it is cleared that density for cylinders at 28 days of curing was less than that of modified
concrete.

Table 5: Strength vs. weight for cylinders

Sr. No. | CODE | REPLACEMENT | STRENGTH(N/mm2) | WEIGHT(Kg) | WEIGHT-STRENGTH RATIO
1 NC 0% 2.78 13.32 479.13
2 M1 10% 2.45 12.3 502.04
3 M2 20% 1.92 10.65 554.68
4 M3 30% 1.67 10.36 620.35
5 M4 40% 0.43 9.58 2227.90

Strength vs. weight for cylinders
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10 —
8
6
4
2
\
0
0% 10% 20% 30% 40%
——STRENGTH| 2.78 2.45 1.92 1.67 0.43
——WEIGHT 13.32 12.3 10.65 10.36 9.58

VI] Strength vs. weight for normal and modified concrete beams:
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From the following graph it is cleared that density for beams at 28 days of curing was less than that of modified
concrete.

Table7: Strength vs. weight for beams

Sr. No. | CODE | REPLACEMENT | STRENGTH(N/mm?) | WEIGHT(Kg) | WEIGHT- STRENGTH RATIO
1 NC 0% 0.82 13.2 1609.75
2 M1 10% 0.44 11.8 2681.81
3 M2 20% 0.37 10.7 2891.89
4 M3 30% 0.29 10 3448.27
5 M4 40% 0.17 9.85 5635.29

Strength vs. weight for beams
14
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——WEIGHT 13.2 11.8 10.7 10 9.85

IV.CONCLUSION

This study intended to find the effective ways to reutilize the E-waste and corn cob as coarse aggregate. Analysis of the
strength characteristics of concrete containing E-waste and corn cob gave the following results.

1.

2.

3.
4.

Various tests conducted on E-waste & corn cob and results compared with coarse aggregates are satisfactory as per
IS 2386.

Due to use of E-waste & corn cob as partial replacement of coarse aggregate in construction, energy & cost of
coarse aggregates is significantly saved.

It is identified that ewaste can be disposed by using them as construction materials.

E-waste and corn cob can be used effectively up to 10% replacement of coarse aggregates. This in turn directly
reduces the impact of waste material on environment.

The experimental results show that the flexural strength and split tensile strength of normal concrete and modified
concrete is approximately same up to 10-20% replacement by e-waste and corn cob.

Results of all the tests at 30% and 40% replacement of e-waste and corn cob with fine aggregate gets fall down.
Has been concluded 10% of E-waste and corn cob aggregate can be incorporated as coarse aggregate replacement
in concrete without any long term detrimental effects and with acceptable strength development properties.
Weight-Strength ratio goes on increasing with increase in e-waste, corn cob replacement to coarse aggregates.
Reduction in weight of various concrete specimens is the important point to achieve light weight concrete.
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