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Abstract: this study investigates the partial replacement of coarse aggregate with waste rubber and mno
slag in m20 grade concrete. The objective is to assess the impact of these alternative materials on the
mechanical properties of concrete, including compressive strength, workability, and durability.
Experimental tests were conducted on various mix proportions to evaluate the feasibility of using waste
rubber and mno slag as sustainable substitutes. The results indicate that incorporating these materials
can enhance certain properties of concrete while contributing to environmental sustainability by
reducing waste disposal issues. This research provides insights into the potential applications of
modified concrete in construction industries.
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|. Introduction:

This study investigates the partial replacement of coarse aggregate with waste rubber and mno slag in
m20 grade concrete. Waste rubber, primarily sourced from discarded tires, poses significant disposal
challenges, while mno slag is a byproduct of metal processing industries. Utilizing these materials in
concrete not only reduces environmental impact but also enhances certain mechanical properties.

I1. Literature review:

1. Waste rubber in concrete

Several studies have investigated the incorporation of rubber aggregates. In concrete to reduce
environmental impact and improve flexibility. Research suggests that rubberized concrete exhibits enhanced
impact resistance and ductility, but may experience a reduction in compressive strength compared to
conventional concrete. Treatment methods such as naoh immersion have been explored to improve bonding
between rubber particles and cement matrix.

2. Mino slag as aggregate replacement
Mno slag, a byproduct of metal processing, has been studied for its potential use in concrete. Research

indicates that mno slag can contribute to higher compressive strength and durability, making it a viable
alternative to natural aggregates. Additionally, its pozzolanic properties may enhance the long- term
performance of concrete structures.
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3. Combined effects of waste rubber and mno slag
Studies combining rubber aggregates and mno slag suggest that an optimized mix can balance strength

and flexibility, making it suitable for specific applications such as road pavements and lightweight
structures. However, further research is needed to determine the ideal proportions for maximizing
benefits while maintaining structural integrity.

111. Materials:
Duration | No. of Mix Proportion
of curing | cubes Material 0% 3% 6% 9%
Cement 3.135 3.135 3.135 3.135
Course 8.7925 7.6525 6.5075 5.365
Aggregate
Fine Aggregate 5.5825 5.5825 5.5825 5.5825
! o Water 1.4 1.425 1.425 1.425
Rubber Tire 0 0.35 0.703 1.053
MnO Slag 0 1.17 2.343 3.516
Cement 3.135 3.135 3.135 3.135
Course 8.7925 7.6525 6.5075 5.365
Aggregate
Fine Aggregate | 5.5825 5.5825 5.5825 5.5825
14 s Water 1.4 1.425 1.425 1.425
Rubber Tire 0 0.35 0.703 1.053
MnO Slag 0 1.17 2.343 3.516
Cement 3.135 3.135 3.135 3.135
Course 8.7925 7.6525 6.5075 5.365
Aggregate
Fine Aggregate 5.5825 5.5825 5.5825 5.5825
2 o Water 1.4 1.425 1.425 1.425
Rubber Tire 0 0.35 0.703 1.053
MnO Slag 0 1.17 2.343 3.516
Sr No. Material Quantity
1. Cement 50.16 kg
2. Course Aggregate 113.27 kg
3. Fine Aggregate 89.32 kg
4. Water 22.8 litter
5. Rubber Tire 6.32 kg
6. MnO Slag 21.09 kg
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1VV. Material Testing:

The Most Common Of All The Tests On Hardened Concrete Is The Laboratory Test Of Concrete In
Construction Should Be Prepared To Calculate. Here The Mix Ratio Of m20 Grade And W/C Ratio Of 0.45.
The Size Of The Cube Is (150 X 150 X 150) mm

Fig(4): Demolding
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V. Result:
Fig(5): Compression Testing Machine Fig(6): Load At The
Cracking
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V1. Comparison Result For All Cubes:
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VI1I. Conclusion:

This study investigated the effects of partial replacement of coarse aggregate with rubber tyre (3%, 6%, and
9%) and mno slag (10%, 20%, and 30%) on the compressive strength of concrete. The results indicate that
incorporating these materials leads to a slight decrease in compressive strength, ranging from 1-2 N/mm?,
compared to conventional concrete.

Despite this reduction, the modified concrete mixtures may still be suitable for specific applications where
lower strength is acceptable. Further research is recommended to explore the potential benefits of using
rubber tyre and mno slag in concrete, such as improved durability, sustainability, or cost-effectiveness.

1. Compressive Strength Of Conventional Cube At 7 Days Is 17.71 N/mm?, At 14 Days Is 18.37
N/mm?2 And At 28 Days Is 25.36 N/mm?.

2. Compressive Strength Of Concrete Cube By Partially Replacing Coarse Aggregate With Rubber
Tyre (3%) And Mno Slag (10%) At 7 Days Is 16.32 N/mm?, At 14 Days Is 17.16 N/mm?2 And At 28
Days Is 24.22 N/mm2,

3. Compressive Strength Of Concrete Cube By Partially Replacing Coarse Aggregate With Rubber
Tyre (6%) And Mno Slag (20%) At 7 Days is14.17 N/mm?, At 14 Days 15.22 N/mm?2 And At 28
Days Is 21.70 N/mm2,

4. Compressive Strength Of Concrete Cube By Partially Replacing Coarse Aggregate With Rubber
Tyre (9%) And Mno Slag (30%) At 7 Days Is 9.06 N/mmz, At 14 Days Is 10.94 N/mm? And At 28
Days Is 13.83 N/mm?.

VIII. References:

1. Mohammad Reza Shorbi and Mohammad karbalaie, "an Experimental Study on compressivestrength
of Concrete Containing Crumb Rubber”. International Journal of Civil and Environmental (IJCEE)
Vol.11, NO.3, pp

2. Sara S Gobba, Giuseppe Carlo Marano, Massimo Borsa and Marcello Molfetta, ” Use of Rubber
Particles from Recycled Tires as a Concrete Aggregate for Engineering Applications”, Second
international Conference on Sustainable construction materials and Technologies, The University of
Wisconsin Milwaukee Centre of By-products Utilization June 2010.

3. Pacheco Torgal. F, Shasavandi. A and Jalali. S, “Tyre Rubber Wastes Based Concrete: A Review”.
WASTES: Solutions, Treatments and Opportunities, First International Conference, September
2011.

IJCRT2506826 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ h37



http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882

4.

10.

11.

12.

13.

14.

Neela Deshpande. S, Kulkarni. S, Tejaswinee Pawar and Vijay Gunde, “Experimental investigation
on Strength characteristics of concrete using tyre rubber as aggregates in concrete”. International
Journal of Applied Engineering Research and Development, Vol. 4, Issue 2, pp 97-108, April 2014.

A Chandran. Recycled rubber tire aggregates in concrete construction as practical replacement to
mineral coarse aggregates. (5 sep-oct 2017).

David dodoo arhin, et.Al Application of discarded rubber car tire as synthetic coarse aggregates in
light weight pavement. (october 2015).

Gemeda etefa et.Al. A partial replacement for coarse aggregate in concrete floor tile production. (8
june,2020).

Muralithar kamth. This study carried out on the use of recycled rubber tires as a partial replacement
for coarse aggregates. (december 2020)

Ishtiag alam umer et.Al. In order to reuse rubber waste, it was added to concrete as coarse aggregate
and its different properties like compressive strength, tensile strength, ductility etc. (april 2015).

Robert basic luana milcevic, et.Al. Waste tire rubber can be incorporated in self- compacting
concrete, by partially replacing the natural fine and coarse aggregate, reducing consumption of sand
and gravel. (14 septeber 2018).

Sree sha s.Et.Al. A partial replacement of fine aggregates with steel slag and ground aggregate with
rubber tire. [06 june 2020).

Vijayan ds, et al. Concrete mix has made without adding of shredded rubber as aggregate in the
grade of m30. (may 2020).

Https://www.Researchgate.Net/publication/281465501 Modelling_the Efhttps://www.Researchgate
.Net/publication/380383103 The_Properties_of Normal
_Concrete_with_Ground_Manganese_Slag_as_Binder_Replacement.

IJCRT2506826 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ h38


http://www.ijcrt.org/

