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Abstract - The growth of about three crores of discarded
tyre flaps per year poses a possible environmental danger.
India has taken steps to improve its infrastructure in order
to support the expansion of globalization. Municipalities
have a difficult time managing rubber from discarded tyres,
because it is difficult to biodegrade, even after extensive
disposal remediation. However, wasted tyre rubber can be
recycled. These scrap tyres can be used as construction
materials for the benefit of society and, in particular, for a
clean and healthy environment.

In this study an attempt has made by the partial
replacement of discarded waste granulated rubber as coarse
aggregates in concrete. For this, an experimental study was
carried out with M25 grade of concrete. Compression, Split
Tensile and Flexural tests were carried out on the cubes,
cylinders and beams by replacing the coarse aggregate by
rubber aggregate in 0%, 2.5%, 5%, 7.5%, 10%, 12.5% and
159% with and without addition of superplasticizer (Glenium at
0.5%) at 7 days and 28 days. Then compare conventional
concrete with rubber mix concrete. As per this study
replacement of rubber aggregate is up to 7.5% is permissible,
with further increase in rubber aggregate content results in
decrease in strength. Hence it is feasible to replace rubber
aggregate up to 7.5%.

Key Words: Granulated Rubber Aggregate, Coarse

Aggregate, Partial Replacement, Glenium.
1. INTRODUCTION

Over 300 million scrap tyres had previously been
accumulated. Those stockpiles contribute to a higher risk of
fire, which is exceedingly dangerous and can occur as a
result of lightning, spontaneous combustion, or carelessness.
Diseases spread by rodent and insect infestations, as well as
pollutants in the air, provide additional health hazards. Most
landfills refuse to take tyres because they are damaging to
the environment and are not biodegradable.

Municipalities have a difficult time managing rubber from
discarded tyres, because it is difficult to biodegrade, even
after extensive disposal remediation. However, wasted tyre
rubber can be recycled. These scrap tyres can be used in
concrete structure for the benefit of society and, in
particular, for a clean and healthy environment.

The introduction of new admixtures with aggregates used in
the mix continually challenges, these drawbacks with hopes

for change. C-aggregates are replaced with Rubber materials
to mix the concrete.

One method is to include rubber material into the
cementitious material. It's a great approach to change the
characteristics of concrete as well recycling rubber tyre
flaps. Waste tyre flap has already been considered as a
component substitute in cementitious materials, and the
results show that a concrete with better strength and
soundproofing qualities may be achieved. According to
studies, adding rubber to structurally strong floor slab
improved flammability and reduced delamination harm.
Culvert, walkways, jogging tracks, soundproof, and other
auxiliary building components can all benefit from
rubberized concrete.

2. OBJECTIVES

>

Characterization of sand, cement, granulated rubber
and coarse aggregate.

» To investigate the effect of granulated rubber as a
partly alternative for C-Aggregate in mixture of
concrete.

» To investigate the impact on the characteristics of
hardened concrete mix.

» Topropose the cost effective utilization of rubber in
conventional concrete.

3. METHODOLOGY

CONVENTIONAL CONCRETE OF GRADE M25

BASIC TESTS

CEMENT, FA and CA

TESTS ON FRESH
CONCRETE

BATCHING OF
INGREDIENTS

MIX DESIGN

CASTING & TESTING ON
HARDEND CONCRETE
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4. EXPERIMENTAL PROCEDURE

4.1 Compression Strength Test

>

The most frequent test on concrete is the
compressive strength test, since it is simple to
execute and most of the desired characteristics of
concrete are numerically connected to its
compressive strength.

CTM machine of 2000KN capacity was found for
compressive strength.

Concrete cube specimens 0f 150mm x 150mm x
150mm were used to evaluate compressive
strength.

The test used to be carried out with the aid of
setting a specimen between the surfaces of a CTM
and to be utilized until the specimen fails as proven.
The compressive strength of 3 test samples was
evaluated and the average result was used.

Failure load

Compressive strength(Mpa)-Em33 T —

4.2 Split Tensile Strength Test

>

Firstly, remove the wet sample from the water after
7, 28, or any desirable period of curing for
determining tensile strength. Then, wipe out water
from the surface of specimen.

Then, on both ends of the specimen, draw
diametrical lines t0 check that they are at the same
axial location.

Later, note down the dimension of the specimen
and weight.

Adjust the compression testing equipment to the
proper range.

Place the sample on the lower plate and cover it
with a wooden strip.

Aline the specimen such that the vertical lines on
the ends are forced to rely over the bottom plate.
Place the other wooden plank on top of the
specimen.

Lower the upper plate until it is barely touching the
wooden strip.

Continuously apply the load without shock atarate
of 0.7 to 1.4 Mpa/min (1.2 to 2.4 Mpa/min
according to Indian standards 5816-1999).
Finally, taking note of the breaking 10ad (P)

Split tensile strength(Mpa) =%

4.3 Flexural Strength Test

>

To minimize surface drying, which affects flexural
strength, the test should be done on the specimen as
soon as it is withdrawn from the curing
environment.

It's a good idea to place the specimen on the loading
points. The hand-finished surface of the specimen
should not be touched by loading points. The
specimen and loading points will be in good contact
as a result of this.

The loading mechanism should be centered in
reference to the applied force.

At the loading locations, bring the block providing
force into contact with the specimen surface.
Applying loads ranging from 2% to 6% of the
calculated ultimate load.

Use 0.10 mm and 0.38 mm leaf-type feeler gauges
across a length of 25 mm or more to see if any gap
between the specimen and the load-applying or
support blocks is greater or less than either of the
gauges.

Use leather shims (6.4mm thick and 25 to 50mm
long) to fill in any gaps bigger than 0.10mm. They
should cover the whole width of the specimen.
Capping or grinding should be considered to close
gaps bigger than 0.38mm.

Continuously load the specimen until it fails (the IS
recommends 400 kg/min for 150mm specimens
and 180 kg/min for 100mm specimens, with a
stress increase rate of 0.06+/-0.04N/mm?2 according
to the BIS).

Finally, compute average depth and height by
measuring the cross section of the tested specimen

at each end and in the middle.
Failureloadxlength

width x depth”2

Flexure tensile strength(Mpa)=

5. EXPERIMENTAL TEST RESULTS

5.1 Compression Strength Test Results

SI | Specimen CS-WOA CS- WA
No Day7 | Day28 | Day7 | Day 28
1 SC 20 31.12 22.3 33.7
2 SCR2.5 18.9 30.2 21.4 32.5
3 SCR5 17.3 29.5 18.1 31.4
4 SCR7.5 16.4 27.4 17.6 28.3
5 SCR10 15.8 24.6 16.9 26.0
6 SCR12.5 14.1 22.9 15.4 24.1
7 SCR15 13.2 21.1 14.6 22.1

CS - Compressive strength Mpa, WOA- without admixture
WA- With admixture
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Chart -1: Compression Strength
Chart -3: Flexural Strength
5.2 Split Tensile Strength Test Results
6. CONCLUSIONS
SI Specimen STS - WOA STS - WA
No Days 7 | Days 28 | Days 7 | Days 28 1. Because the rubber that is used as a whole is
1 SC 1.95 3.23 2.31 3.40 smooth, the overall functioning does not vary
2 SCR2.5 1.83 3.09 2.13 3.27 significantly when considering rubber. Rubber has
3 SCR5 1.7 2.9 1.91 3.15 a low water intake limit, just like it has a low water
4 SCR7.5 1.63 2.71 1.86 2.97 ingestion limit. However, as the amount of rubber
5 SCR10 1.57 2.43 1.74 2.73 in cement increases, its utility decreases.
6 SCR12.5 1.49 2.38 1.67 251 2. According to this study, up to 7.5% rubber
7 SCR15 1.38 220 151 239 replacement is permissible; however, additional
STS - Split tensile strength Mpa, WOA- without admixture expansions in the rgbber content resul}tmg inaloss
WA- With admixture of strength properties. As a result, you’ll be able to
possible to replace up to 7.5% of the rubber in total.
4 3. When the rubber material expanded, it caused the
35 cement to thin out. When entire replacement is
E ; required, this type of total substitution is
P ——5T5 - WOA 7days advantageous in torsional behavior and crack
£ 25 5TS - WOA 28 days resistance of concrete.
'gn 2 e — ST5- WA7 days 4. The use of rubber waste in solid blends has shown
g1s —_ 5TS- WA 28 days to be quite helpful in producing green, low-costand
21 light-weight concrete.
B
@ 0.5
) REFERENCES
SC SCR25 SCRS SCR7S SCRIO SCR125 SCR1S
Percentage Replacement [1] Abhishek Tiwari, Bajrang Lal Panigrahi and Rustam
Sahu (2018): Study of The Behaviour of Concrete
Chart -2: Split Tensile Strength After Partial Replacement of Coarse Aggregates By
Waste Tyre Rubber Fibers And Addition Of
5.3 Flexural Strength Test Results Admixtures.
[2] M.Harikaran and N Balasundaram (2019):
Sl Specimen CS - WOA CS - WA Evaluation of Concrete Using Re-Shaped Waste Tyre
No Days 7 | Days 28 | Days 7 | Days 28 Rubber As Partial Replacement Of Coarse
1 sC 331 496 | 368 | 531 Aggregate.
2 SCR2.5 315 4.85 3.43 514 [381 K. Paul Sibiyone and M Lenin Sundar (2017):
3 SCRS 2.90 4.72 3.29 4.97 Experimental Study On Replacing Waste Rubber As
' ' ' } Coarse Aggregate.
4 SCR7.5 2.74 4.43 3.08 4.68
5 SCR10 265 421 284 438 [4 S Chandrasekar and Dr. P. Asha (2018):
6 SCR125 2 4 3.89 2' 51 4-18 Experimental Study On Partial Addition Of Recycled
- SCR1S 297 341 236 382 Rubber Tyres As Replacement For Aggregates In

CS - Flexural strength Mpa, WOA- without admixture
WA- With admixture

Concrete.G Nagesh Kumar, V.Sandeep, Ch.Sudharani
(2014): Using Tyres Wastes As Aggregates In

© 2022, IRJET |

Impact Factor value: 7.529 |

IS0 9001:2008 Certified Journal |

Page 1922



’,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET Volume: 09 Issue: 03 | March 2022 www.irjet.net p-ISSN: 2395-0072

Concrete To Form Rubcrete- Mix For Engineering
Applications.

[5] Kudzai Mushunje, Mike Otieno and Yunus Ballim
(2018): Partial Replacement of Conventional Fine
Aggregate With Crumb Tyre Rubber In Structural
Concrete - Effect Of Particle Size On Compressive
Strength And Time Dependent Deformations.

[6] T. Ishwariya(2016): An Experimental Study On
Partial Replacement Of Coarse Aggregate By Crumb
Rubber.

[71 P.Sampath, P. Asha (2018): Study on Concrete with
Waste Tyre As Replacement For Aggregate.

[8] Sulagno Banerjee, Dr. Jessyrooby (2019): Strength
Study Of Tyre Rubber Concrete.

[9] Sulagno Banerjee, Jessyrooby and Aritra Mandal
(2019): Performance Of Modified Rubber Aggregate
Concrete With GGBS And Silica.

[10] A.Chandran (2017): Partial Replacement Of Coarse
Aggregate In Concrete By Waste Rubber Tire.

[11] Deepak Parakh, Amit Harde, Atul Naykodi, Rohan
Kadam and Pravin Shelke (2016): Partial
Replacement of Course Aggregate By Waste Tyre
Rubber And Fine Aggregate By Waste Glass.

[12] Ayman Abdelmonem, M.S. El-Feky, El-Sayed A.R.
Nasr, Mohamed Kohail (2019): Performance Of High
Strength Concrete Containing Recycled Rubber.

[13] Sunil N. Shah, Pradip D.Jadhao, S. M. Dumne (2014):
Effect of Chipped Rubber Aggregates On
Performance of Concrete.

[14] T. Senthil Vadivel and R. Thenmozhi (2011):
Experimental Behaviour of Concrete with Waste
Tyre Rubber As Coarse Aggregate.

[15] Shahid Rasool Tarry (2018): Effect of Partial
Replacement of Coarse Aggregates In Concrete By
Untreated And Treated Tyre Rubber Aggregates.

[16] Mohammed Mudabheer Ahmed Siddiqui (2016):
Study of Rubber Aggregates In Concrete An
Experimental Investigation.

© 2022,IRJET | ImpactFactorvalue:7.529 | 1S09001:2008 Certified Journal | Page 1923



