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Abstract: The purpose of this experimental investigation fs to examine the behaviour Seatures of rubberized conerete, which has

coarse agrregate in place of some of the tyre rubber. Over 270 million serap tyres are thought to be produced annually. One of
the main problems in India is the disposal of discarded tyres in fandfills, which is the responsibility af local governments and
municipalitics, Because if ix mor biodegradable, there are serions concerns to kuman health, the environment, end fire. The most
promising uses of fyres in engincering are as aggregates for asphalt and conerete, artificial reefs, and erosion management,
aside from gasoline obtained from tyres. Concrete's characteristics could be greatly improved in a variety of ways by using
recycled tyre rubber as part of the agpregate. One of the mast aften used building materials is concrete. Because of this, the
huilding sector is constantly looking for new applications and uses for its products, as well as ways fo improve them while
keeping cosrs down. The reference concrete specimen is made of M30 prade concrete. Rubber chips from scrap tyres have been
utilised in place of fraditional coarse apprepate as coarse aggregate. This will enable the efficient and widespread handling of
rubber ryre wasie in addition to enabling tre sustaivable wse of the aggregates that are already accessible to us, After separating
the rubber tyre waste into coarse chips, this tyre crumb agpregate is applied in increments of 5%, 10%, or 15% to replace the
coarse aggregate. In order to determine the best way to employ crumb rubber as coarse aggregale in concrete, this stwdy assessed
the workability and compressive strength of rubberized concrete,

Keywards: Workability, Compressive strength, rubberized concrete, M30 grade concrete, Crumb rubber.

1.  INTRODUCTION

Every year, a staggering amount of wom rubber tyres accumulate worldwide, with around 180 million of them in the Europedn
Union and 275 million in India, Piling these tyres in landfills is one of the most common ways to get rid of this rubber trash, but we
can’t bury them there due to their low density and poor disintegration. These tyres are sometimes disposed of by just putting them in
big holes in the ground or by placing them in a dump. Additionally, these dumps pay a big tribute to mosquitoes, which are known
to spread numerous diseases and pose o major and dangerous risk to human health. The larger quantities of this rubber waste,
however, ean be used as bitumen, fuel, floor and roof coverings, pigment soot, ete. Rubberized concreie is one such use that might
make good use of old rubber tyres. Granulated rubber crumbs generated from rubber waste can be used 1o make concrete more
affordable by substituting & certain percentage of coarse agprepate, The technique known as conlinuous shrediing ean be used 1o
produce granulated rubber crumbs that are small enough to successfully replace aggregates as coarse as pravel, Due 1o its superior
resistance 10 frost and ice thawing, this type of concrete can be utilised in the construction of reinforced pavement and bridge
constructions. The proper disposal of leftover tyre rubber is cumrently a major global waste management challenge. Globally, an
estimated 1.2 billion trash tyres with rubber are produced annually. Additionally, it's estimated that 11% of Lyres are exported after
being used, 27% are illegally piled, stored, or dumped, and only 4% are used for civil engineering projects. In order 1o determine the
potenual of this waste tyre rubber in civil engineering projects, efforts have been performed. An sdded benefit of partially
substiuting rubber tyre aggregates in concrete is that it reduces the need for natural aggregates, which are getting harder ta find For
use in conerete manufacturing. In addition 1o being more workable than regular concrete, the waste tyre rubber combination can be
used 1o create lightweight concrete (El-Cammal, 2010),
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A. Crumb Bubber

The term "erumb mh'hcr" refers to the rough rubber fragments extracted from ear tyres. The method used to create this kind of
rubber is known as ambient grinding. This multi-step method of grinding uses truck or vehicle tyres in the tread, sidewall, chip, or
shred state. Rubbers, metals, and textiles are separated out in that order by following the method. The tyres are then reduced in size

1o HTLE.HFT bits h}l' passing them through a shredder. The tiny chips are subsequently fed into a granulator, which removes steel and
fibre while breaking them down even more into even smaller picces.

II. LITERATURE SURVEY

1) Mohammed ¢t al [1] In order to create carly age concrete, this study will iry to replace coarse aggregates with rubber waste,
Rubberized concrete and rubber filler in concrete are the two types of concrete it performs. Rubbers were utilised in place of
coarse ageregales and river sand as fine aggregate in rubberized concrete. For concrete filler, coarse agpregate often consists of
crushed stone, gravel, or shredded rubber. The addition of waste tyre rubber aggregate, which functioned as voids in the matrix,
was one of the factors that caused the rubberized concrete's compressive strength to decrease. This is a result of the weak link
{a that exists between the concrete matrix and the rubber aggregate from used tyres. There will be a proportional drop in strength
as the concrete's void content rises. The strength of Portland cement concrete is primarily influenced by the coarse aggregate’s

size, density, and hardness. The rubber partially replaces the aggrepates, therefore the strength decrease makes sense. f
2] Mavroulido et al [2] It can be inferred that there is a sizable market for conerete poods in which adding rubber aggregate would
be practical, even in spite of the observed lower values of the mechanical properties of conerete. These may also comprise
applications of non-primary structural the medium-to-low strength needs while taking advantapge of this concrete type's other
advantages. Because there is such a huge global market for concrete poods, even if rubber tyre apgregate was utilised in
concrete at very modest percentages, the amount of waste tyre rubber could be significantly decreased. Thus, the application of

rubber aggregates from abandoned tyres in conerete has the potential to create a new pathway for worn tyres.

1. OBIECTIVES
The following are the work's targets:
1) Tocreate 2 mix design process for a mix with 30MPa,
2) To investigate the effects of varying the percemages (0%—15%) of coarse-sized crumb rubber (20 mm-12.5 mm) added 1o the
concrete mix before it is prepared,
3) To use the compaction factor test and the slump test to assess the workability of freshly prepared concrete.
4) To evaluate the cubes' compressive strength after 7, 14, and 28 days.

[

e IV.  EVALUATING PROGRAMME
A. Mix Design
The grade of conerete adopted for this paper M0
Material Quantity- (kg/m3)
Cement (grade 53)- 42511
Fine aggregates- 651,14
Coarse aggrepates- 1157.58
Water- 191,58
Water cement ratio- 0.45
The final mix proporions are:
Cement: fine agpregate: coarse aggregate = 1 : 1.53: 2.72

B. Mixed Design Proportions for Rubberized Concrele

1) In order to determine the compressive strength of concrete, 15 standard cubic specimens measuring 150 mm (nine samples for
each percentage of crumb rubber) were cast and allowed to cure for seven, fourteen, and twenty-eight days. There were 36
eubes in gl for the compressive strength test (9 cubes * 4 proportions).
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<) The mass of components neaded will be determined based on a 1076 waste assumption and nine cubes
31 Cube volume = 1.1%(0,15)3 = 00037125 m*3

— : CRUMB :
MIX (%) CEMENT (kg) FA (k CA (k WATER (lit
(kg (kg) (kg) RUBBER (kg) it -
= 130 0
o 4.08 0.221
O 1.57 241 187 0,442 Al
i 3.620 0.615

C. Experimental Deapn

In essence, there are twe main sencs in this test: the first was the standard concrete mixture, known 88 51 mix, that had no coarse

size rubber added 1o it 5%, 10%, and 15% of coarse apgregate were added o or substiteted in the second senes 52, Coarse rubber —
by volume with defined conerete mix and coarse aggregates makes up 15% (52-5, 52-10, 52-15}), They decided to employ an M30

mix design with a 0,45 w/e water 1o cement ratio,

D, Specimen Proparation

The mix proportion of M30 was used to determine the weights of the cement, fine, and coarse sgeregates. Everything is well
combined in a bay, and water is added at a ratio of 0.45. Afier a slow and thorough addition of water, homogeneity was attained,
Any clumping or any balling that was discovered was removed, loosened, and then added back to the mixture. The modified rubber
powder was added to the mixture in three different volumes of coarse aggregate—35%, 10%, and | 53%—Tfor the second seres. Slump
and compacting factor tests were performed on all of the concrete series mixtures immediately following mixing. A typical 150 'x
150 % 150 mm cube Casts of the specimens were made. Immediately upon being placed in the mould, the specimens were coated
with gunny 1o ensure total moisture retention. Afier being cast for 24 hours, the samples were stripped and placed in o water curing
pond. A total of thiry=six 150 x 150 x 150 mm cube specimens were cast.

E. Curing
Tlie ponding method of curing was used, and the resulting samples were cured for three, seven, and twenty-cight days,

F Slump Test which can be used at the workplace or in a laboratory. Using this procedure on extremely dry or damp conerete

is not recommended, [t doesn't assess every element that affects workability. -
Is 1t consistently indicative of the concrete’s palatabulity? Using this procedure on extremely dry or damp concrete is not
recommended. Mot every aspeet that affects workability is measured. '

The B.5: 1882 PART2:1970 was followed in conducting the slump test.

Compacting factor test
B.S. 1881 PART 2:1970 was followed in conducting the compacting factor test. The

compacting factor was computed using: -

Weight of freely fall of sample/

Compacting facior =
W Talan

17 Testing Conducted:

Compressive Strength of Concrete:

In compliance with 1S 516-1959, the compression test was performed. We can ascertain the concrete cubes' compressive strength
thanks 1o this test. Then, using the resulung compressive sirength measurement, one can determine whether the specific bateh of that
concrete cube will fulfil the necessary standards for compressive strength or not.
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™ the compression test, the specimen’s cubes of 15 cm x 15 cm x 15 cm were prepared by using crumb rubber conerete as
explamned earlier. These specimens were tested under universal testing machine after 7 days and 28 days of curing. Load was applied

pradually at the rae of 140kg'cm2 per minute 1l the specimens faled. Load at the failure was divided by area of specimen and this
pave us the compressive strength of concrete for the given sample.

V.  RESULTS AND DISCUSSIONS

The findings of many trials were achieved in accordance with the expenmental programme. They are displayed in a graph or tabular
format, which will be provided in this chapter.

A Warkahtlity Test

The Slump test was performed on the rubberized conerete 1o check the work ability of it at different replacements viz, 5 %, 10 %,
15%% and the following results were obtamed, sccording to which it can be concluded that with the increase in %6 of rubber from 0 1o

15 %%, workability decreases, Theoretical maximum value of Slump can be 100 to 175, The results obtained for Slump test are shown
below:

Sr. | % Of Rubber Slump Value (mim)
No.
2 5% 43
i 10% 33
= 15% 29
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Slump Test Results

Slump Value MK
5 B 8§ & 8§ 8
|

=

1] 5 10
% of Rubher

15

The above fig shows the slump results. It was observed that, the slumps decreased as the rubber content were increased in the
was a Low Slump (25 - S0mm). It was suitable for

vibrated by hand operated machines.

mix. [t
Low Workability mixes used for foundations with light reinforcement. Roads

8. Compacting Factor Test

The workability of the rubberized concrete was tested using the compaction factor test at three different replacement percentages:
5%, 10%, and 15%;,

The resulis showed that workability decreased as the percentag

e of rubber increased from 02 1o |5%,
theoretical maximum value of 0.96 to 1.0. The compaction faclor

Compaction factor has a
test results are displayed in Table below:

Sr.No. | % Or Wt of partially Wt of fully Value of
nibber compacted compacted compaction
concrele concrele fuctor (%)
(kg) ki)
] 0% 0.68 11.82 0.82
2 5% 10.60 11.59 0.5
3 10% 9.53 11.60 0.83 |
4 15% 874 10.90 0.80
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Results of Compaction Factor Test
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C. Compressive Strength Test .
The compressive strength test was performed on the cubes of size 15 em x 15 cm x 15 em to check the compressive strength of
rubberized concrete and the results obtained are piven below:

Compressive strength of cubes {hwmgc.results‘_i
5. No, 44 Rubber
7 days (M/mm2) 14 days (N/fmm2) | 28 days (N/mm2)
1 26.05 30.42 36,75
2 5 29.61 36.62 38T
3 10 28.84 32.86 3743
4 15 26.66 29.63 35.54
Chart Title
130
= 100 . /\\u
=+
&
o £ E 80
_g = &0 r-/.*—‘\-.
g2
= 40
E Pa— — —o— —
S 20
0
0% 5% 10% 15%
Percentage of Rubber

=—7 Days —8—140ayx —o—18Days

V1. CONCLUSIONS

1) The study approach hss focused on using scrap tyres to reduce tyre waste and improve economic and enyironmental
management

2) Concrete that has o higher percentage of crumb rubber is less workable; that is, as the percentage of crumbed rubber increases,
the workability of the concrete falls.
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i) The 18-day rubberized concrete test findings indicate that a 5% to 10% replacement of rubber in coarse aggregate resulted in

higher compressive strength compared to conventional concrele specimens with 0% rubber.

According 1o test results afler 28 days, rubberized conerete with 5% to 10% more rubber in the coarse aggregate has a higher
fleaural strength than specimens of conventional conercte with 0% rubber,

It 1s impossible to avoid the strength drop with the inclusion of crumb rubber. These siatistics, however, only offer approximate

guidelines for the strength-loss of locally manufactured modified concrete relative to normal concrete with a specified strength
of 30 MPa,

4}

5

6) Rubbenzed concrete is also utilised for thermal and acoustic insulation. Thus, it can be utilised as a noise insulator in theatres,

mavie theatres, noise-proof rooms, suditoriums, and other spaces, as well as an insulating material for walls in residential and
commercial buildings.

Additionally lightweight concrete is rubberized concrete. Every year, the number of motor vehicles in the globe grows at a rapid
pace. Future products that can replace coarse aggregates zre promised, Tyre recycling alternatives to coarse aggregate that
benefit the preservation of the nataral world. Decrease the usape of natural resources and increase the use of modified materials. J-o
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