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Abstract — Now a day’s plastic consumption is very high in
our day to day life. The amounts of plastics consumed
annually have been increasing steadily and also the Concrete
usage also can increase due to increasing of infrastructure.
The huge concrete demand leads to tremendous need for
aggregate resources, huge quantities of construction and
demolition waste are generated every year in developing
countries like India. The disposal of this waste and plastic is
very serious problem because it requires huge amounts for its
disposal. This study is a part of a comprehensive program
where in experimental investigation have been carried out to
assess the effect of partial replacement of coarse aggregate by
demolished waste on workability and compressive strength
and also the waste plastic bottles can also be used as a fibers
and it influences the mechanical behavior of concrete. The
results of this study have highlighted the reduction of plastic
waste and also the re uses the aggregates which can be formed
after the demolition of concrete.
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. INTRODUCTION

Concrete is a widely used construction material which can be
made by the mixture of cement, sand, coarse aggregate, fine
aggregate, and water. The process of making of concert
involves mixing cement water, and aggregates in a specific
proportions to create a paste that can be molded and shaped.
Once the concrete is poured, it undergoes a chemical reaction
called hydration which causes it harden and become solid.

Recycled aggregate refers to the materials produced
by the processing construction and demolition waste such as
a concrete. Recycled construction and demolition waste is an
important environmental strategy as it reduces the amount of
waste sent to landfills. Recycle aggregate is a just an example
of the how waste material can be transformed into valuable
resources.

Waste plastic refers to discarded material that has
been disposed. This can be included like plastic bottels, bags
etc. Plastic is the major problem to the environment. Now a
day’s waste plastic bottles can increased day by day and it can
be leads to plastic pollution and thus can harmful to the
human life and the wildlife.

Plastic waste can be reduced by adding into the
concrete and also the properties of concrete can change by
adding the plastic into the fibers.

Sulphate attack on concrete structures occurs when
sulfates present in the water and the soil these can resulting
the breakdown and the weakening of material sulphate attack
can occurred into two types ,those are External sulphate
attack and Internal sulphate attack. External sulphate can
occurred due to sulphates present in the soil and water contact
with the surface of the concrete and Internal sulphate attack

can occurred due to the when the sulphates are present in the
concrete itself.

Silica fume is also known as the, micro silica which
is the byproduct of the production of silicon metal and
ferrosilicon alloys. It can be added to concrete into different
range dosages depending upon the durability and the strength
characteristics. The dosages vary from 5% to 10% of cement
weight. Due to adding this silica unto concrete the sulphate
attack can be reduced and also the increased the compressive
strength and low permeability.

Fly ash is a fined powdery material which is coming
after the burning of coal in power plants to generate
electricity. These can be used as a replacement material for
cement, due to adding this the strength and the durability and
workability of a concrete can be increased.

Il. MATERIALS

1) Cement: Cement is invented by Joseph Aspidin in
1824.cement can be manufactured by the various
calcareous materials like clay and lime stone and various
argillaceous materials like shale and clay.

2) Aggregates: Aggregates are classified into two types
those are coarse aggregate and fine aggregate. The coarse
aggregate size is >4.75 mm and the size of fine aggregate
is <4.75.

3) Water: During time of construction activity the water is
given less importance by the people and the water can
plays an important role in construction activity. Good
quality of water should be used which is having good ph
value.

4) Recycled Aggregate: Construction industry generates
huge amount of debris that needs to be recycled and reuse
as recycled aggregates for partial or total substitution of
natural aggregates. Recycling reduces waste and reduces
energy consumption and hence contributes to a more
sustainable construction industry.

5) Waste Plastic Fibers: The waste plastic bottles are
converted into small size fibers by simply cutting the
bottles with the required size of length 35mm, breadth
3mm.then the fibers are added to the mix concrete.

I1l. MIX DESIGN

Bureau of Indian standards (B.l.S Method) is used for
designing the concrete mix

As per the codification 1S 10262:2019 Stipulation of
proportioning

— Concrete grade = M35

— Cement grade = OPC 53 grade

— Maximum size of aggregates =20mm

— w/cratio =0.45

The mean target strength for the concrete mix [ ck=F ck+1.655]
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—  Mean target strength of concrete . .
=35+1.65*5=43.25N/mm? Mix Proportion

Cement: FA: CA=1:1.85:2.7

IV. TESTRESULTS

S,No Material Test & Value
Fineness modulus= 2.7
Specific gravity = 2.45
Specific gravity = 2.7
2 Coarse Aggregate Abrasion test = 12.4%
Impact value = 15%
Impact value= 14%
Specific gravity = 2.8
Specific gravity = 2.38
Fineness of silica fume=11.56
Table 1: Properties of Materials

1 Fine Aggregate

3 Recycled Aggregate

4 Silica Fume

. Specimen Area | Compressivestrength | Average Compressive
S.No. | Age of Specimen i (mm?) p(N/mm2) ’ strer?gth (N/?nmz)
1 22500 20.22
2 7 days 22500 20.66 19.7
3 22500 19.00
1 22500 24.33
2 14 days 22500 25.44 26.33
3 22500 28.22
i 22500 33.33
2 28 days 22500 32.66 33.8
3 22500 34.44
Table 2: Test results for Compressive Strength of Conventional Concrete (N/mm?)
. Specimen Area | Compressivestrength | Average Compressive
R /\0¢ Offpecitiien (mm?) (N/mm?) strer?gth (N/F:nmz)
1 22500 21.88
2 7 days 22500 20.22 21.33
3 22500 21.6
1 22500 22.66
2 14 days 22500 23.1 23.22
3 22500 24.88
1 22500 33.56
2 28 days 22500 34.44 334
3 22500 34.62
Table 3: Test results for Compressive Strength of concrete (with 50% recycled aggregate replacement with coarse aggregate
in concrete) (N/mm?)
. Specimen Area | Compressivestrength | Average Compressive
S:NO. | Age Of Specimen (mm?) (N/mm?) strength (N/mm?)
1 22500 19.66
2 7 days 22500 19.45 19.5
3 22500 20.44
1 22500 25.33
2 14 days 22500 27.55 27.33
3 22500 29.11
1 22500 36.30
2 28 days 22500 36.78 37.88
3 22500 37.44

Table 4: Test results for Compressive Strength of concrete (with 60% recycled aggregate replacement with coarse aggregate
in concrete) (N/mm?)
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. Specimen Area | Compressivestrength | Average Compressive
S:NO. | Age OF Specimen i (mm?) p(N/mmz) ’ strer?gth (N/Fr)nmz)
1 22500 19.44
2 7 days 22500 22.61 21.8
3 22500 21.11
1 22500 28.22
2 14 days 22500 25.56 27.68
3 22500 27.36
1 22500 32.88
2 28 days 22500 35.53 34.22
3 22500 33.11

Table 5: Test results for Compressive Strength of concrete (with 70% recycled aggregate replacement with coarse aggregate
in concrete) (N/mm?)

SNo Age of the Dia of Height of Load Tensile Strength Average tensile strength
specimen specimen | specimen(mm) | (kN) (N/mm?) (N/mm?)
1 150 300 100 1.41
2 7 days 150 300 105 1.48 1.41
3 150 300 95 1.34
1 150 300 100 1.41
2 14 days 150 300 135 1.93 1.93
3 150 300 125 2.19
1 150 300 155 2.19
2 28 days 150 300 160 2.26 2.19
3 150 300 150 2.12
Table 6: Test results for Tensile Strength of Conventional Concrete (N/mm?)
SNo Age of the Dia of Height of Load Tensile Strength Average tensile strength
specimen specimen | specimen(mm) | (kN) (N/mm?) (N/mm?)
1 150 300 115 1.62
2 7 days 150 300 130 1.83 1.59
3 150 300 120 1.69
1 150 300 120 1.72
2 14 days 150 300 170 2.45 2.235
3 150 300 185 2.62
1 150 300 175 2.47
2 150 300 195 2.75 2.478
3 28 days 150 300 185 2.61
Table 7: Test results for Tensile Strength of concrete (with 50% recycled aggregate replacement with coarse aggregate in
concrete) (N/mm?)
SNo Age of the Dia of Height of Load Tensile Strength Average tensile strength
specimen specimen specimen(mm) (KN) (N/mm?) (N/mm?)
1 150 300 110 1.55
2 7 days 150 300 105 1.48 1.72
3 150 300 125 1.76
1 150 300 115 1.59
2 14 days 150 300 160 2.235 2.45
3 150 300 175 2.478
1 150 300 170 2.42
2 28 days 150 300 165 2.33 2.62
3 150 300 190 2.68
Table 8: Test results for Tensile Strength of concrete (with 60% recycled aggregate replacement with coarse aggregate in
concrete) (N/mm?)
SNo Age of the Dia of Height of Load Tensile Strength Average tensile strength
specimen specimen specimen(mm) | (kN) (N/mm?) (N/mm?)
1 150 300 95 1.34
2 7 days 150 300 95 1.34 1.31
3 150 300 90 1.27
1 150 300 95 1.31
2 14 days 150 300 130 1.73 173
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3 150 300 145 2.04
1 150 300 145 2.04
2 28 days 150 300 150 2.12 2.04
3 150 300 140 1.98

Table 9: Test results for Tensile Strength of concrete (with 70% recycled aggregate replacement with coarse aggregate in

concrete) (N/mm?)

S.No | % of fiber | % of silica fume | No of days | Compressive strength(N/mm?)
7 15.33
1 0.6% 5% 14 22.71
28 31.65
7 13.65
2 0.6% 10% 14 21.4
28 30.23

Table 10: Test results for Compressive Strength of concrete with silica fume after curing in marine water (N/mm?)

S.No | % of fiber | % of Flyash | No of days | Compressive strength(N/mm?)
7 18.41
1 0.6% 5% 14 26.7
28 33.53
7 15.8
2 0.6% 10% 14 25.4
28 33.1
Table 11: Test results for Compressive Strength of concrete with Flyash after curing in marine water (N/mm?)
40 35
30
25
m5 % Silica 20 m 10 % Silica
Fume Fume
m 5 % Flyash 15 m 10 % Flyash

7 days

14 days 28 days

10

7 days

14 days 28 days

V. CONCLUSION

— In all cases, the compressive and tensile strength of
concrete decreased as the percentage of recycled
aggregate increased in the concrete mix.

— Compressive and tensile strength of concrete increased
as the percentage of and by replacing cement with fly ash
and adding add on material as silica fume.

— The 0.6% of fibers and 60% of recycled aggregate
replacement of coarse aggregate gives the compressive
and tensile strength as relatively acceptable.

— Use of plastic fibers can reduce effect of plastic on soil
and water. & is easily available and in huge quantity.
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