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Abstract - The recycled aggregate is crushed, the
inorganic particle processed from the destroyed building is
classified. Its waste material is crushed in a crushing
machine and separated from the IS sieve altogether. The
main objective of this study is to discover the engineering
properties and application of recycled aggregate and
natural aggregates.

Recycled coarse aggregates are also known as artificial
aggregates which is obtained from destroyed buildings.
The destroyed construction material is commonly used as
landfill material in India.

We find the mechanical properties of recycled aggregates
such as specific gravity tests, water absorption, graduation,
practicality, compressive strength, tensile and flexural
strength tests. We also tested compressive strength,
flexural strength, and split tensile strength at different
mixing ratios of natural aggregates and recycled coarse
aggregates such as 90:10, 80:20, 70:30, 60:40 and 50:50.
We came to the conclusion that 90:10 gave the best result
on an average of 3 samples of each ratio.

Keyword: Recycled aggregate, Natural aggregate,
sand, cement, compressive strength.

1.INTRODUCTION

Demolition is the process that works by hand. Normally in
India construction material is destroyed which is
completely useless material used to fill landfill. The
demolished building material is continuously growing and
it reaches half of the national total waste, so these
demolished building materials are necessary to prevent its
reuse increasing landfill.

The landfill site is far from the site of the demolished site
and they are also very difficult to find and it is expensive
due to their transportation costs for regular construction
at any site, there is a constant supply of recycled concrete
aggregates. Recycling of demolition waste materials in
new buildings can answer these problems. Grinding
reinforced concrete buildings will reduce the amount of
landfill by about 80%. Recycled waste can be used in many
ways, such as for soil stabilization, land filling, the bottom
layer of the pavement surface, etc. and can also be sold to

people. Therefore, reducing the environmental burden for
fresh natural aggregate production for construction.

Reuse is the human activity of the material process used in
creating new objects. The use of natural aggregates in the
sub-base is too much to cut the supply of natural
aggregates; the natural aggregates have to be replaced
with recycled aggregates. This will reduce the cost of
construction and also reduce waste.

1.1 Research Aim

The objective of this study is to explore the strength
characteristic of recycled aggregate concrete, which will
lead to a complete apprehension of the characteristics of
concrete with recycled aggregates, which may be an
alternative material for normal coarse aggregates in
structural concrete.

2. Material and Method
2.1 Cement

According to IS 1489: (Part - 1) 1991 Portland Pozzolana
Cement (PPC) has been used, PPC concrete is thicker and
more impermeable than OPC. The long-term strength of
PPC is higher than that of OPC.

2.2 Water

Water used in concrete conforms to IS 456: 2000. When
we use water in concrete, it should be free from harmful
amounts of oil, acids, alkalis, salts and other organic
materials. Which can be harmful to concrete.

2.3 Recycle Aggregate

The recycle aggregate is a waste material, which is
collected from the demolished concrete structure. The
recycled aggregate for this project is assembled from a
demolished concrete building which is located in Bhopal.
These total aggregates are used after passing through IS 20
mm sieve.

2.4 Natural Aggregate

Natural aggregate used in concrete conforms to IS 383.
Natural aggregates are collected from the crusher plant
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where hard rock is crushed into various shapes which we

collect from IS 20 mm sieve.

2.5 Methodology chart
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3. Experimental program

We will discuss laboratory work. Which needs to be
executed to obtain data and information related to the
study. Experiments are conducted that need to be
performed on physical properties. Here some tests have
been done on them to see the property and behavior of the
material which will help in the mix design of concrete. All
tests conducted on sand, cement and aggregates are
presented below:

3.1 Test on Aggregates

1. Specific Gravity and Water Absorption test
2. Sieve analysis test

3. Aggregate Crushing value test

4. Aggregate Impact Value test

5. Los Angeles abrasion test

3.2 Test on Fine Aggregate (Sand)

1. Gradation Of sand

2. Specific gravity and Water absorption test

Table 3.1: - Mix Proportion M 30 Grade concrete

Water Cement Fine Coarse
(Kg/Ms3) (Kg/Ms) aggregate | Aggregate

(Kg/Ms) (Kg/Ms)
152 380 684.01 1243.56
0.40 1 1.80 3.27

4. Result and Discussion

This chapter discuss on a material test result and strength
of concrete result. Number of tests conducted on material,
green and harden properties to find the workability &

harden properties of recycled concrete in concrete.

4.1 Test on Aggregate

4.1.1 Sieve Analysis test (IS 2386(PartI) - 1963)

Sieve Analysis of Natural Aggregate 20mm

Total Weight: 5000 g

Table 4.1: - Sieve Analysis for Natural Aggregate

IS Weigh | Cumulativ | Cumulativ | Cumulativ
Siev | t(g) e Retained | e Retained | e %
e Weight (g) | % passing

40 0 0 0 100

20 94 94 1.88 98.12

10 4889.5 | 4987.5 99.75 0.25

4.75 | 2.50 4990.0 99.80 0.20

Sieve Analysis of Natural Aggregate 10mm

Total Weight: 5000 g

Table 4.2: - Sieve Analysis for Natural Aggreate

IS Weigh | Cumulativ | Cumulativ | Cumulativ
Siev | t(g) e Retained | e Retained | e %
e Weight (g) | % passing
125 |0 0 0 100

10 673 63 13.46 86.54

4.75 | 4291 4964 99.28 0.72

236 | 9.50 493.50 99.47 0.53

Sieve Analysis of Recycled Aggregate 20mm

Total Weight: 5000 g
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Table 4.3: - Sieve analysis for Recycled Aggregate

4.2 Test on Sand

IS Weigh | Cumulativ | Cumulativ | Cumulativ Specific gravity and water absorption test (IS
Siev | t(g) e Retained | e Retained | e % 2386(PartI) - 1963)
e Weight(g) | % passing . . .
Table 4.5: - Specific gravity and water absorption test
40 0 0 0 100
S. No. Determination No. | TestlI Testll
20 |90 90 18 98.2 1. Wt. of SSD sample, | 5285 | 592
10 4892.5 | 4982.5 99.65 0.35 Wi
2. Pycnometer + | 1900.71 | 1939.52
4.75 | 3.50 4986 99.72 0.28 water + sample, W2
3. Pycnometer + | 1573 1573
Sieve Analysis of Recycled Aggregate 10mm water, W3
4. Wt. of oven dry | 520.64 | 583.31
Total Weight: 5000 g sample in air, W4
Table 4.4: - Sieve analysis for Recycled Aggregate > Blﬂk. specific | 2.593 2.587
gravity
SDD=—"
IS Weigh | Cumulativ | Cumulativ | Cumulativ (W2-W3)
Siev | t(g) e Retained | e Retained | e % 6. Apparent  specific | 2.699 2.691
e Weight(g) | % passing gravi/?; =
125 |0 0 0 100 W4—(W2-W3)
10 |665 | 665 13.3 86.7 7 ivater absorption = | 1.51 149
W4
475 | 4298 4963 99.26 0.74 Average | Water absorption 1.50
2.36 | 10.5 4973.5 99.47 0.53 Average | Specific gravity 2.590

4.1.2 Important properties of Aggregates are below:

Table 4.4: - Test result of Aggregates

Test Name | Natural Recycled Reference
Aggregate | Aggregate
Specific 2.70 3.35 IS
Gravity 2386(Part
I1I) - 1963
Water 0.962 2.16 IS
Absorption 2386(Part
II) - 1963
Aggregate 14.67 18.15 IS 2386
Crushing (Part IV) -
value 1963
Aggregate 11.37 14.8 IS 2386
Impact (Part 1V) -
Value 1963
Los Angeles | 15.45 19.44 IS 2386
abrasion (Part IV) -
1963

4.3 Slump cone test

We have seen the slump value, the highest slump in 73 mm
and the lowest slump value in 44 mm. The results indicated
that if the concrete has a high percentage of recycled
aggregate mixture, the work capacity and hardness
decrease. While a low percentage of recycled aggregates
are used in the symposium, the workability and hardness

increase.
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Graph 4.1: - Slump cone test value
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4.4 Compressive strength test result according to 4.5 Split tensile strength test result according to
percentage of recycled aggregate percentage of recycled aggregate
RECYCLED AGGREGATE + RECYCLED AGGREGATE +
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Graph 4.2: - Compressive strength of concrete

Figure 4.1: - Compressive Strength test and Breaking Cube

Figure4.2: - Split Tensile strength
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4.6 Flexural Strength test result according to
percentage of recycled aggregate

RECYCLED AGGREGATE +
NATURAL AGGREGATE

m0% +100% m 10% + 90% m 20% + 80%
30% + 70% m 40% + 60% M 50% + 50%
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Graph 4.4: - Flexural strength of concrete

Figure 4.3: - Flexural Strength test
5. CONCLUSIONS

This study was intended to compare a strength with
respect of different percentage of recycle aggregate in M30
grade of concrete. The test result suggests that the
percentage of natural aggregate by replacing of recycled
aggregate when percentage of recycle aggregate is
increase so compressive strength to low. It's up to 10 % of
recycle aggregate use in concrete mix it's achieves in near
to target strength.

Hence recycled aggregate may be alternative of the natural
aggregate up to 50%. The workability of concrete is want
to high so quantity of recycle aggregate is decrease.

When recycled aggregate use in concrete mix, water
content in concrete has to be a carefully supervised. Water
absorption capacity of recycled aggregate is high compare
to natural aggregate. Analysis of the result of the effect of
using recycle aggregate in different percentage to show
the following conclusion-

In this study is has been found that the compressive
strength of concrete in mix of 90:10(natural aggregate:
recycle aggregate) in become a near of target strength. The
split tensile and flexural strength of concrete is also touch
to near target strength. The mix of 10 % of recycle
aggregate in concrete mix of compressive strength is 31.43
Mpa, split tensile is 3.01 Mpa and flexural strength is
3.92Mpa is achieved.

5.1 Future Recommendation

1. In the present study concrete mix were made by
replacement of natural coarse aggregate by
recycled coarse aggregate with 10 %. We suggest
to the researcher do the same work with increase
in 5 % to gives the better result & accuracy.

2. When decreasing a water cement ratio, recycled
coarse aggregate may be achieved a higher
strength. Hence to achieve the more compressive
strength of a concrete by reducing the water
cement ratio so reducing the water content from
the concrete by use of super plasticizer or
admixture.

3. After finding the properties of waste coarse
aggregate in the laboratory, we suggest that use
the waste coarse aggregate as a concrete wall &
paving block.
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