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Abstract - As construction in India and other developing
countries increases, the consumption of energy and resources
is also increasing in an alarming way. Most of the developing
nations have reduced the usage of virgin material like
aggregates in construction, due to economical and
environmental reasons, so they focused on the environment,
safeguarding of natural resources, and recycling of wastes
materials. In this investigaton the effect of combination of
crumb rubber and scrap steel fibre is to be investigated on the
performance of concrete. Crumb rubber was incorporated into
normal concrete(NC) steel fibre concrete with 2% volume
fraction of waste steel fibre mixes partially replacing fine
aggregate at five different ratios i.e. 0%, 3%, 6%, 9%, 12%.
The standard compressive strength, splitting tensile strength
and workability test should be conducted to the corresponding
properties of concrete. The objective of the study was to study
the effect of combination of steel fibre and crumb rubber on
the properties of concrete on different percentages of rubber
tyre aggregates and steel fibre to M35 mix.
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1. INTRODUCTION

India has completed a noteworthy jump on building up the
frameworks, for example, structures development, express
parkways, control ventures and modern structures, dams,
and so forth to meet the prerequisites of globalization. For
the development of structural building works, solid assume
primary job and an expansive quantum of cement is being
used. Both coarse total and fine total is a noteworthy
establish utilized for making ordinary cement, has turned
out to be exceedingly costly and furthermore rare. In the
background, there is expansive interest for elective materials
from squanders. Squander tires administration is a genuine
worldwide concern. A huge number of waste tires are
created and dumped or consumed each year, regularly in an
uncontrolled way, causing a noteworthy ecological and
medical issue.

1.1 Waste tyre rubber

Dumping of waste tyre rubber on land represent a
noteworthy natural issue of expanding importance. Over the
years, disposal of waste tires has turned out to be one of the
difficult issues for the earth. Imaginative answers for take

care of the tire transfer issue have for some time been being
developed.. One of the successful strategies for use of these
materials is their utilization in concrete. Crumb rubber is
thought to be a potential material for use in concrete
technology. It is considered as an alternative to the natural
aggregates, used as filler in concrete matrix. Owing to lower
strength, rubberized concrete is recommended for non
loading bearing structures and structural members. Use tyre
rubber also reduce the pollution and it does not affect the
environment.

1.2 Scrap steel fibre

When we use steel reinforcement the tensile strength of
concrete increases. Research followed by technological
developments have enlightened us with ways to add fiber to
strengthen concrete. In this investigation lathe waste
material that is locally available. The steel scrap material
which is obtained from the lathe can be used as steel fiber
for the innovative construction industry and in pavement
consruction.

2. MATERIAL USED

2.1 CEMENT: OPC 43 grade cement has been used in this
study.

2.2 COARSE AGGREGATE: Coarse aggregate of 20mm and
10 mm were used. The specific gravity of aggregate is 2.45.

2.3 FINE AGGREGATE: Locally available sand has been used
in this study. It confirms to zone Il with a specific gravity of
2.59.

2.4 CRUMB RUBBER: The rubber in powdered form has
been used in this study with a specific gravity of 1.15.

2.5 SCRAP STEEL FIBRE: Lathe waste material has been
used as steel fibre. The aspect ratio was not always constant.
The diameter varies from 0.3 to 0.75mm.

3. METHODOLOGY
3.1 GENERAL

This investigation includes design of concrete mix of medium
strength concrete. In this study design mix used is M35. The
guidelines given in various codes like SP: 23-1982,1S:10262-
1982 AND IS:456-2000 have been adopted for mix design of
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concrete. In this study fine aggregate is replaced with crumb
rubber with different percentages of rubber and compute
the strength and then steel fiber is used with 2% fraction
with different percentage of rubber and then strength of this
concrete is used. Basically we use two mixes: RC (rubberized
concrete) and SFRRC (steel fibre reinforced rubberized
concrete).

3.2 BATCHING, CASTING AND CURING

All the dry materials are put in the mixer. Then mixer is
rotated and cement is added to it. At last water is added to it
and mixing is continued till a uniform mixture is produced.
Then, concrete specimens of standard cube mould of size
150 x 150 mm were casted in different batches having
different replacement of crumb rubber. similarly,
cyclindrical mould were casted in different batches. After
casting, curing process is done at normal temperature.

3.3 MIX PROPORTION

Concrete mix of strength of M35 has been designed and
modified with 2% scrap steel fiber and varying percentages
of crumb rubber (0%, 3%, 6%, 9% and 12%) by weight of
fine aggregate. There were two basic mixes; rubberized
concrete mixes(RC) and steel fiber reinforced rubberized
mixes(SFRRC). The control mix in this study is designated as
NC.

4. RESULT ANALYSIS
4.1 GENERAL

This chapter deals with the results of various mechanical
properties rubberized concrete and steel fiber reinforced
rubberized concrete and the result are compared with the
results of conventional concrete. In this present study, the
workability test, the compressive strength test, split tensile
strength were tested.

4.2 WORKABILITY TEST

The slump test is carried out for all the different concrete
mixes to know the workability of concrete. The value of
slump decreases with the increase in rubber content. It can
be noted that with increase in rubber content upto 3% the
slump value increases but further increase in rubber content
the slump value decreases. Steel fibre rubberized concrete
mix shows higher slump value than the rubberized concrete.

Table - 1: values for slump for different mixes

MIX SLUMP(mm)
DESIGNATION

NC 95

RC3 95

RC6 82

RC9 75

RC12 62

SFRRC3 110

SFRRC6 100
SFRRC9 92
SFRRC12 88

120+
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Figure -1: values of slump
4.3. COMPRESSIVE STRENGTH TEST

The result obtained for cube compressive strength for
different mixes at 7 days and 28 days. In this experiment, the
compressive strength showed a decreasing curve when the
percentage of crumb rubber is increased. The 28
compressive strength of normal concrete obtained is
44.50MPa. When the percentage of crumb rubber varied
from 3-12 the strength reduced by 5-35%. When scrap steel
fiber is added to the mix there is very low reduction in
compressive strength. When the crumb rubber percentage
varied from 3-12 in steel fiber mixes, the strength reduced
only by2-15%. In general, steel fiber rubberized concrete
mixes shows higher compressive strength than rubberized
concrete mixes.

50

4017

3017

ORC
2011 @ SFRRC

10171
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Figure - 2: 28 days compressive strength
4.4, SPLIT TENSILE STREMGTH TEST

The split tensile test of normal concrete at 28 days obtained
is3.45. With the replacement of crumb rubber the strength is
reduced by 28%. With the addition of scrap steel fibers this
shows an increase in the strength. Steel fiber rubberized
reinforced concrete mixes shows better result than
rubberized concrete mixes.
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9. Although adding crumb rubber into the concrete
5- reduces its characteristics strength of the concrete,
but to overcome from this kind of deficiency we also
added steel fibre into the concrete to enhance the

characteristics strength of concrete.
ORrRc
B SFRRC 10. Such practice conserves natural resources and
reduces the space required for the landfill disposal
of these waste material.
0% 3% 6% 9% 12% 5.2 FUTURE SCOPE

1.This study can be extended by increasing the

t frubb te in the given desi ix.
Figure- 3: 28 days split tensile strength percentage of rubber aggregate in the given design mix

2. This study can also be done by using different grades
like M40,M45 etc. for different types of percentage or by

5.1 CONCLUSIONS using the same given percentage.

5. CONCLUSION AND FUTURE SCOPE

3. More test can be performed for this study like flexure

The following conclusion can be drawn from this study: k ) , ,
strength test, abrasion resistance, impact resistance test.

1. The compressive strength, split tensile strength
decrease with the increase in the rubber content.
This can be reduced by adding the steel fibers to it.
Steel fibers shows higher compressive strength.

REFERENCES

1. A.M.Shende, A.M. Pande, M. Gulfam Pathan “Experimental
Study On Steel Fiber Reinforced Concrete For M 40
Grade” International Referred Journal Of Engineering
and Science, Volume 1, Issue 1 (September 2012), PP.
043-048.

2. In rubberized concrete , when the rubber content
varied from 3-12% the compressive strength
reduced by 5-35%. But in the case of steel fiber
concrete mixes when the crumb rubber varied from

2. Trilok Gupta, Ravi k. Sharma “Assesssment Of Mechanical
- 0 i - 0,
3-12%, the compressive reduced to 2-15%. and Durability Properties Of Concrete Containing Waste
3. In rubberized concrete , the compressive strength ggi)ze; Tire ?Z}Z*“lr;t;i\ggregate volume 73, 30 December
with 3%replacement shows higher compressive ) Fages I
strength than normal concrete. 3. Sari W. Abusharar “Effect of Particle Size On Mechanical

4. In compressive strength SFRRC3, SFRRC6 and Froper:.ies SOf tConcBete. Cont;iErjlin.g Cru.mbl Sr;l\?tz)grz 2’
SFRRC 9 sh hich ive streneth th nnovative Systems Design and Engineering, -
] o MERET COMPTESSIVE STEREE Than 1727(paper) ISSN 2222-2871(Online), vol.6.N0.2,2015.

5. 1In split tensile test, with the increase in rubber 4. Shibi Varghese, Sreeshma P K. “Effect of combinatina
content there is decrease in split tensile test, but of steel fibre and crumb rubber on the properties of
SFRRC3 AND SFRRC9 shows higher spiltting tensile concrete”. International Journal of Innovative Research
strength than the normal concrete. in Ad)vanced Engineering. Issue 08, Volume 3 (august

2016).

6. Upto 3% of rubber can be added to the concrete mix

to achieve the strength. 5. Abdul Rahman, Syed Mustafa Ali, Syed Azeemuddin.
“Performance Analysis of Steel Scrap in Structural

7. Only upto 2% steel fiber can be added to the mix . Concrete”. International Journal of Mechanical and Civil
fibers added higher than 2% volume reduces the Engineering”. Volume 14 Issue 2 Ver.VII (Mar- Apr.
workability of mixes as they clump together. 2017), PP42-47.

8. Waste rubber of tyres is the source of pollution in 6. Mohammed Safan, Fatma M.Eid and Mahmoud Awad.
the environment, we utilized this waste material in “Enhanced properties of crumb rubber and its
civil engineering works, it help us to keep green application in rubberized concrete.International Journal
environment. of Current Engineering and Technology.Vol.7, No.

5(sept/oct 2017).

© 2019,IRJET | ImpactFactorvalue:7.34 | 1S09001:2008 Certified Journal | Page78



‘// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
RJET Volume: 06 Issue: 12 | Dec 2019 www.irjet.net p-ISSN: 2395-0072

7. Kamal G.Sharobin, Ehab M. Loty, Manar A.Alshakor and
Sami k.Nagm. “Effect of steel fibres on properties of
concrete flooring”. [Sharobin et al, 7 (3): March, 2018].

8. G.Nagesh Kumar, V.Sandeep, Ch.Sudharani. ‘Using tyres
wastes as aggregates in concrete to form rubcrete- mix
for engineering application”. International Jurnal of
Research in Engineering and Technology.

9. Aniruddh, Mr. Abhishek Kumar, Mohd.Afaque Khan.
“Effect of compressive strength of concrete by using
waste rubber as partial replacement of fine aggregate”.
International Research Journal of Engineering and
Technology. Volume: 03 Issue: 03| Mar-2016.

10. T. Ishwariya. An Experimental Study On Partial
Replacement Of Coarse Aggregate By Crumb Rubber.
International Research Journal of Engineering and
Technology.volume: 03 Isssue: 06| June- 2016.

© 2019,IRJET | ImpactFactorvalue:7.34 | 1S09001:2008 Certified Journal | Page79



