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Abstract

Concrete is widely employed as a primary construction material worldwide. It consists of
elements that naturally occur in the environment, leading to a gradual depletion of these
resources. To address this shortage, numerous research efforts have explored the utilization of
various waste materials to partially replace cement, fine aggregates, and coarse aggregates in
concrete production. Incorporating these waste materials not only aids in environmental
conservation by reducing landfill waste, but also contributes to sustainable construction

practices.

This study focuses on examining the properties of fresh and cured concrete when a portion of
coarse aggregate is replaced with demolished aggregate. The outcomes of the investigation
demonstrated that the optimal replacement percentage for Demolished Aggregate was identified
as 35%. Subsequently, a concrete mix incorporating 35% demolished aggregate as a partial
replacement was formulated, tested, and evaluated. The compressive strength of the mix after 28
days exhibited a 0.57% increase compared to the traditional mix. Similar trends were observed in
the split tensile strength and flexural strength of the mixture, mirroring the improvements seen in

compressive strength.

These findings suggest that incorporating demolished aggregates as replacements in suitable
proportions can yield concrete with strength characteristics comparable to conventional mixes.
Furthermore, utilizing the optimal replacement percentages for demolished aggregate is not only
environmentally beneficial, but also economically advantageous, with potential cost savings of

approximately 12% compared to the original mix..
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Introduction

Concrete, undoubtedly one of the most vital construction materials, has played an indelible role
in shaping the built environment of our world. Its widespread use in infrastructure and building
projects has led to the constant quest for enhancing its properties and performance. With the
increasing demand for construction materials and the environmental concerns associated with
their production, it has become imperative to explore sustainable alternatives that not only
maintain or improve concrete's performance but also minimize its ecological footprint. One
promising avenue in this pursuit is the partial replacement of conventional coarse aggregates
with alternative materials, such as demolished aggregates.

The depletion of natural resources and the generation of vast amounts of construction and
demolition waste have spurred a global initiative to develop eco-friendly construction practices.
Demolished aggregates, which are produced by recycling concrete waste obtained from
demolition sites, present a compelling solution. Integrating such recycled materials into concrete
production not only reduces the burden on natural resources but also mitigates the environmental
impact associated with the disposal of construction waste. Moreover, this approach aligns with
the principles of a circular economy, wherein materials are continuously recycled, reducing the

demand for virgin resources and curbing waste generation.
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Figure 1 Demolished Aggregates Used in Study

Objectives of the project:

This study centers on establishing an environmentally sustainable framework by mitigating the impact of

waste materials stemming from industrial and domestic sources. Additionally, it endeavors to address
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waste management challenges and minimize environmental pollution. Furthermore, this research

endeavors to contribute to cost-effective concrete construction by harnessing the potential of waste

materials.

Following are the objectives of this study:

e To find out the effect on strength of concrete by partially replacing coarse aggregates with

demolished aggregates.

e To find out the effect on strength of concrete by using optimum percentage of demolished

aggregate as substitutes.

e Evaluation of percentage saving of cost in concrete construction.

Result & Discussions
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Figure 2 Grading of fine aggregate
Table 1 Test results of coarse aggregate
Result of Result of ..
. Permissible
Test coarse demolished IS Code -
limits
aggregate aggregate
Specific gravity 291 2.38 IS 2386 part 3 2.5-3
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Water absorption 0.61 % 3.82% IS 2386 part 3 0.1-2%
Aggregate crushing value 21.9% 28.6% IS 2386 part 4 | Not exceed 30%
Aggregate impact value 18.02% 16.35% IS 2386 part 4 | Not exceed 30%
Aggreg\"’};ﬁ uAebras'O” 20.2% 2039% | IS 2386 part 4 | Not exceed 16%
Density 1743.2 kg/m?® | 1492 kg/m?® i 1450 - 2082
kg/m
Table 2 Grading of 20 mm aggregate
i i i 0,
Sieve Weight Retained % Retained Cumulqtlve % % Passing
(grams) Retained
40mm 0 0% 0% 100.0%
20mm 2610 26% 26% 73.9%
10mm 6980 70% 96% 4.1%
4.75mm 410 4% 100% 0.0%
Total 10000
Gradi
120.0% rading of 20mm aggregate
100.0%
100.0%
éﬂ 80.0% 73.9%
g
< 60.0%
1
B 40.0%
=
S 20.0% .
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4.75mm 10mm 20mm 40mm
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Figure 3 Grading of 20mm aggregate

Table 3 Grading of 10 mm aggregate
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i i i 0,
Sieve Weight Retained % Retained Cumulqtlve Yo % Passing
(grams) Retained
20mm 0 0% 0% 100.00%
10mm 590 12% 12% 88.20%
4.75mm 4096 82% 94% 6.28%
2.36mm 145 3% 97% 3.38%
pan 169 3% 100% 0.00%
Total 5000
Grading of 10mm Aggregate
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100.00%
100.00% 88.20%
e 80.00%
£
£ 60.00%
=
$  40.00%
E
£ 20.00% 0.00% 338% 6.289
B 0.00%
pan 2.36mm 4.75mm 10mm 20mm
Sieve size
Figure 4 Grading of 10mm aggregate
Table 4 Grading of mixed aggregate
. . Aggregate Size Blended Desired
Sieve Size .
Aggregate Proportion
20mm (50%0) 10mm (50%0)
40mm 100.0% 100.00% 100.00% 100
20mm 73.9% 100.00% 86.95% 90 to 100
10mm 4.1% 88.20% 46.15% 2510 55
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Figure 5 Grading of mixed aggregate 10mm and 20mm
Table 5 Grading of fine and coarse aggregate
) ) Blended Desired
Sieve size Aggregate Sand ] )
Proportion Proportion
40mm 100.00% 100.00% 100.00% 100
20mm 86.95% 100.00% 91.39% 95 to 100
4.75mm 3% 94.80% 34.30% 30to 50
600u 0% 57.80% 19.65% 10to 35
150p 0% 5.20% 1.77% Oto6
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Grading of All in Aggregate
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Figure 6 Grading of all aggregate

Table 6 Grading of demolished aggregate

. . %cum. .

. . weight | % weight . . Desired

sieve size ) . weight %passing .
retained | retained ) Proportion
retained

40mm 0 0.00 0.00 100.00 100

20mm 45 9.00 9.00 91.00 90 to 100

10mm 306 61.20 70.20 29.80 25 to 55
4.75mm 149 29.80 100.00 0.00 0to 10

Total weight 500
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Grading of Demolished Aggregate
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Figure 7 Grading of demolished aggregate

Tests on Concrete

Four primary tests are conducted on concrete specimens:
1. Workability test (slump cone test)

2. Compressive strength test

3. Flexural strength test

4. Split Tensile strength test

Following test results of concrete are discuss below-

Table 7 Compressive Strength of concrete with coarse aggregate replacement by
demolished aggregate

Type of mix % Replacement of Compressive Strength (N/mm?)
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Coarse aggregate
by Demolished
aggregate 7 days 28 days
C 0% 22.89 36.83
R1 20% 21.43 33.51
R2 35% 19.23 31.02
R3 50% 17.06 28.39

Demolished aggregate % Vs Compressive strength
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Figure 8: 7 days and 28 days compressive strength at varying percentage of demolished

aggregate

Table 8 Flexural Strength of concrete with coarse aggregate replacement by demolished

aggregate
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% Replacement of Flexural Strength (N/mm?)
) Coarse aggregate
Type of mix ]
by Demolished
aggregate 7 days 28 days
C 0% 2.48 3.94
R1 20% 2.86 4.13
R2 35% 2.92 4.28
R3 50% 2.23 3.49
Demolished aggregate % Vs Flexural strength
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Figure 9: 7 days and 28 days flexural strength at varying percentage of demolished

aggregate

Table 9 Split Tensile Strength of concrete with coarse aggregate replacement by

demolished aggregate

© 2023, IRJEAT Volume: 05 Issue: 08 | August-2023

372



' 3 3
IMI International Research Journal of Education and Technology

IRJEAT Peer Reviewed Journal
ISSN 2581-7795

% replacement of Split tensile Strength (N/mm?)
] Coarse aggregate
Type of mix ]
by Demolished
aggregate 7 days 28 days
C 0% 2.09 3.18
R1 20% 1.93 2.94
R2 35% 1.82 2.86
R3 50% 1.70 2.75

Demolished aggregate % Vs Split tensile strength
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Figure 10: 7 days and 28 days split tensile strength at varying percentage of demolished
aggregate

Table 10 Value of slump for different concrete mix
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% Replacement of Coarse
Type of mix aggregate by Demolished Slump value (mm)
aggregate
C 0 78
R1 20 65
R2 35 60
R3 50 52

Demolished aggregate % Vs Slump value
90
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s 50
=
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0 T T T
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Figure 11 Slump value at varying percentage of demolished aggregate
Conclusions

From the experiment, following conclusions can be drawn:
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The workability of concrete, when replaced partially with demolished aggregate for coarse
aggregate, tends to decrease. This can be attributed to the old mortar present on the

demolished aggregate, which exhibits high water absorption and low specific gravity.

Substituting coarse aggregate with demolished aggregate results in a decrease in the

compressive strength of the concrete.

Nevertheless, the strength achieved with a 35% replacement of demolished aggregate meets
the minimum strength requirement for M30 grade concrete, which is 30MPa. Thus, an

optimal replacement percentage of 35% can be concluded.

The split tensile strength and flexural strength of the concrete also witness reduction with an
increase in the replacement of coarse aggregate by demolished aggregate. The concrete's
strength with demolished aggregate incorporation is somewhat linked to the grade of the

initial concrete from which the demolished aggregate is sourced.

The drop-in strength can be attributed to the presence of pre-existing mortar coating on the

demolished aggregate, causing weaker cement-aggregate bonding.

Ultimately, the comprehensive cost after a 35% replacement totals 3547.86%, reflecting a

12.05% cost reduction compared to the initial expense.

REPLACEMENT OF COARSE AGGREGATE WITH DEMOLISHED AGGREGATE IS POSSIBLE WHEN THE
STRENGTH STANDARDS ARE MET. AS A RESULT, IT CAN BE STATED THAT USING DEMOLISHED

AGGREGATE AS COARSE AGGREGATE IN CONCRETE IS ADVISED TO SOME EXTENT.
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