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Abstract - There are many studies evaluating
industrial by-products in cement as binder and
aggregate in concrete industry. In the recent decades,
the efforts have been made to use industry by-products
such as fly ash, silica fume, ground granulated blast
furnace slag, glass cullet, etc., in civil construction. The
potential application of industry by -products in
concrete is as partial aggregate replacement or as
partial cement replacement or as addition as fiber
material, depending on their chemical composition
and grain size. In this study, the effect of use of such
waste product on resultant properties of concrete mix
is studied. This waste product is used as replacement
of coarse aggregate and addition as fiber.
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1. INTRODUCTION

Waste generation and management is becoming a
global challenge resulting into increased
environmental concern. Waste management and
recycle into a sustainable construction materials as
proved to be an alternative for waste disposal
helping out in the area of environmental pollution
and economic. In recent years various type of waste
has been used/reused in the development of
sustainable construction materials. This study
reviews various attempts that have been made to use
e waste from different plants in construction
industry. The mechanical and physical properties of
the products, the environmental effect of the
products and possible recommendations for future
research was presented in the review.

1.1 Concrete Specimens
We have a casted a M20 grade of concrete
specimen like as, concrete cube a size of 150 x
150 x 150 mm, concrete brick having a size of
150 x 200 x 300 mm, concrete paver blocks
having size of 200 x 200 x 60 mm, concrete beam
having size of 100 x 100 x 500 mm, and concrete

cylinder having diameter size is 150 mm and
depth having 300 mm. this specimen is casted for
getting test on them like as compressive test,
flexural strength test and split tensile strength
test. After conducting those tests on concrete
specimens we getting a result on e-waste
concrete specimen and we compare this test
result standard test results.

1.2 Advantages and Disadvantages of using E-

Waste
o Advantages

e It can save natural resources.
¢ [t can minimize pollution.
e [t can lower landfill space.
e [t can create employment.
e [t can prevent long-term damage.

¢ Disadvantages

e When the E-waste is dismantled then it creates
smell like burning of waste and it harmful to
the human as well as animal lives.

e The initial cost of dismantling the E-waste is
more in initial time.

2. Experimental Works

e Materials

e Aggregate (Coarse And Fine Aggregate)
Aggregate used in present study, were
tested for their specific gravity and other
properties and result have been tabulated.

e Cement
Pozzolona Portland cement of 43 grade- grade
was used as it satisfied the requirements of IS:
269-1969 results have been tabulated.

e E-Waste
E-Waste can be used in size of 10 mm coarse
aggregate and fine powder like as cement
clinkers. As a replacer or as a fiber in concrete.
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e Casting and curing

Usually m20 concrete is used for most
constructional works, hence in this project m20
concrete is taken and E-Waste is used as
replacement of aggregate and as addition of
fiber. Aggregate such as 0%, 5%, 10%, and
15%, was added in percentage, in order to
replace the same amount of aggregate and fiber
such as 0%, 0.5%, 1%, 2%, and 3% was added
in amount of cement taken.

Fig -2: Curing of Concrete Specimen

Various test conducted in lab:
¢ Result analysis

Table.1 Properties of Cement

Specific Gravity 3.15 e Compressive Strength results
Initial Setting Time | 35min e Concrete Cube
Final Setting Time 329min Thirty cubic specimens of size 150 mm x 150
mm x 150 mm were casted for conducting

compressive strength test.
Table.2 Physical Properties of Aggregate

Table.3 Compressive Strength Of Concrete Cube
Type of aggregate | Coarse P g
P - Srmo. | %of | Weight | Curing Strength Compressive Mean of
Specnflc Gravnty 2.96 added (kg) period (EN) strength Comp.
(days) (N/mm?) Sh'engTzh
Water 0.406% (Nimm)
Absorption §.680 7 ».1 1743
£ il 5510 7 I 2018 19.59
Surface Ni 1 | % [“5800 7 161 3116
Moisture 5.620 18 6962 3004
5.900 18 956.1 20.16 2865
Aggregate Impact | 5.87% 5.660 18 5316 2585
Value 8620 7 3032 1748
- 5.560 7 1554 20.24 20.32
Aggregate crushing | 6.23% 2 | 05% [ g.660 7 5.0 3.4
8.700 18 6202 2756
Value - 5.720 13 661.0 1031 202
Los Angeles Abrasion | 19.1% 8760 18 683.4 3050
5.800 7 176 18.56
Value 8.820 7 160.6 20.47 2079
e Casting and curing of specimens 3 1% | 8680 7 5254 2335
5.600 18 660.0 20.33
5.700 18 7100 3136 3040
5.720 13 6512 302
5.760 7 1164 1851
8.560 7 270 1898 10.18
4 2% 8.620 7 4514 20.06
5.200 13 605.2 26.90
5.300 18 5186 2438 2573
5.770 18 5832 1591
5.420 7 3186 1416
. 8550 7 3634 16.15 1662
5 M [Tsz6 7 1303 10.55
5.500 13 BT 3331
5.520 18 5830 2591 23512
Fig -1: Curing of Concrete Specimen 8.600 8 584.0 25,95
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Fig -3: 7 days compressive strength of concrete cube
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Fig -4: 28days compressive strength of concrete cube

Table.4 Compressive Strength of Concrete Bricks

7 DAYS COPMPRESSIVE STRENGTH
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Fig -5: 7 days compressive strength of concrete bricks

28 DAY S
COMPRESSIVE..
56 O 0 0

{
2 %RF BEPLAGERSE: ...
@)

Fig -6: 28 days compressive strength of concrete cube

Table.5 Compressive Strength of Concrete Paver

Srno. | %of | Weight | Curing | Strength | Compressive Mean of Blocks
added | (ke) | period (KN) strength Comp.
(days) {_\'."mmz) Strength Srmo. | %of | Weight | Curing | Strength Compressive Mean of
{_\-!mm!} added (kg period (KIN) si]';ngTIh Comp.
(days) (N/mm") Si]'lengTIh
7 i) 50300 ()
5460 7 1003 50125 504 17.940 7 1124 2.3
v o[ 3 : 19.100 7 1176 261 3.883
L| o :jgg ,78 :ggé :gigg 1| 0% [0 | 7 1196 166
= - - B . 18.760 18 113.60 152
3500 ] 003 50125 50.16 18.780 13 93.20 113 15
3520 p] 1008 50.200 18.900 28 126.00 X
3500 7 007 5175 a0 | 7 3.0 193 ]
N[ 7 2006 50150 5015 y | s Pt TG e 25
Dop e S | T 205 0.3 B I ) 11
5180 ] 2006 50150 10.020 ] 1398 3 247
530 p] 1003 50125 50.15 15.000 28 9.0 116
5300 ] 8 2007 50175 16200 | 7 SL.2 180
a7 | g 01K o | e o T e A 0
. 16500 7 97.0 216
3300 7 1004 50.100 5011
SR (T T 2004 50,100 16540 | % 1.0 o Lés
S R . "
5280 B 04 50.100 50.38 19.580 7 189.8 42
330 7] 2005 50105 20200 7 840 631 582
160 |7 05 50105 R B N HD 643
g N 1 1 T
40 18% | 5100 7 004 50100 70 18 002 6.4
5080 ] 1005 50125 50.14
5100 ] 2006 50175
5160 ] 1005 50125
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7 DAYS COPMPRESSIVE STRENGTH Table.6 Spllt Tensile Strength of Concrete Cylinder
°03 Srmoe. | %% of Weight Curing Strength | Split tensile | Mean of Spilt
50.25 added (kg) | period(days) (EN) strength tensile Strength
(l\'."mmz] (N/mm2)
., G0z 13.140 7 163 133
< 5015 13.020 7 204.8 2.90 157
- 1 0% 11.960 7 173 248
50.1 13.440 28 31 439
50.05 13.060 18 133 3.30 378
: 13.160 28 138 1.65
50 13.260 7 166.2 135
0% 5% 10% 15% 13.060 7 179.6 154 47
B . " 1 0.5% 11.860 7 178.2 252
o OF REPLACED E-WASTE 13160 73 L6 169
12.940 18 280.0 3.96 4.26
. . 13.080 23 2024 414
Fig -7: 7 days compressive strength of concrete paver 13.100 bl 158.0 233
blocks 13.120 7 144.0 2.04 224
k] 1% 13.040 7 173.4 145
13.060 23 2512 353
28 DAYS COMPRESSIVE STRENGTH L0 | 18 268.0 379 365
13.160 23 2550 361
50.4 13.220 7 153.6 217
50.35 13.120 7 1512 114 116
503 4 1% 13.220 7 1344 118
5025 11.950 23 2542 3.60
Z s 13.020 28 2546 3.61 3.6l
< 13.120 23 2558 1.62
TS0 13.200 7 1524 116
501 13.120 7 148.2 210 206
50.05 5 3 13.120 7 136.2 1.93
50 13.120 18 2934 415
0% 5% 10% 15% 13.040 18 308.0 4.36 416
% OF REPLACED E-WASTE L.100 | 128 2802 396

7 DAYS SPLIT TENSILE TEST

Fig -8: 28 days compressive strength of concrete paver

blocks 3
o Split Tensile Strength Test a2 \\,\.
<
Splitting tensile strength is generally greater than S 1

the direct tensile strength and lower than the
flexural strength (modulus of rupture). Splitting 0
tensile strength is used in the design of structural
light weight concrete members to evaluate the
shear resistance provided by concrete and to
determine the development length of the
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reinforcement. Fig -9: 7 Days Split Tensile Strength of Concrete
Cylinder
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Fig -10: 28 Days Split Tensile Strength of Concrete
Cylinder
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¢ Flexural Strength Test

Flexural strength is one measure of the tensile
strength of concrete. It is a measure of an
unreinforced concrete beam to resist failure in
bending. It is measured by loading 100 x 100 mm
concrete beams with a span length of 500 mm.

Table.7 Flexural Strength of Concrete Beam

Srao, % of Curing | Strength | Compressive Mean of
added | period(days) | (KN) | strength(N/mm) Comp.
Strength
(N/'mm3)
3 Lm 07771
1 0 3 LI 0.621 0.697
3 LN 0.692
3 1 0.782
2 0.5 3 40 0.761 0,781
3 1M 0799
3 33 0835
B 1 3 LM 0.509 0820
3 31610 0815
3 LI 0.778
i 2 b 1M 0.809 080
3 31610 0815
3 R 054
5 ] 3 430 0511 030
3 LI 0782
FLEXURAL STRENGTH TEST
0.9
2038 /ﬁ . .
Qo7 o
0.6 ‘ ‘
0% 0.50% 1% 2% 3%
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Fig. 11: Flexural Strength of Concrete Beam
3. CONCLUSIONS

The analysis concluded that the E-waste can be used
in the cement concrete mix. This modified cement
concrete mix is applicable in the construction of rigid
pavements and construction of structure. The
compressive strengths of modified cement concrete
are as equal as plain cement concrete. The optimum
modifier content of E-waste is found to be 1% of
fiber addition in concrete specimens and at 10%
replacement of aggregate in concrete for paver
blocks and 15% aggregate replacement in concrete

bricks. The cost of construction will reduce and also
helps to avoid the general disposal technique of
waste plastics namely land filling and incineration
which have certain burden on ecology.
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