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Abstract - This report, aims to the structural behavior of

concrete, and to help part determination environmental
downside made of disposing waste tires. Raw materials of
coarse and fine mixture used during this thesis were tested;
fine mixture (sand) was replaced pattern volumetric technique
by waste crumb tires with zero, 8, 16 and 24, P.C replacements.
several tests were created on up to date and hardened
concrete, like compressive strength, slump, water absorption,
density, noise and thermal insulation tests, and abrasion
resistance, Compressive strength, density, as a result of the half
of replacement by waste crumb tires increased; water
absorption at the beginning shriveled and commenced to
increase once associate in Nursing increasing at intervals the
half of replacement, slump showed no necessary change.
Abrasion resistance increased as a result of the half of
replacement increased. Finally it's urged to use waste crumb
tires for non- structural Portland cement concrete, like floor
rips, partitions, back stone concrete, concrete blocks, and
completely different non-structural uses. The result of the
quantity content of crumb rubber and pre- treatment ways on
the performances of concrete was calculated. Firstly, the fine
combination and mixture were part replaced by crumb rubber
to supply crumb rubber concrete. Then the mechanical and
sturdiness properties of crumb rubber concrete with
completely replacement different forms and the volume
contents had been calculated. Finally, the crumb rubber once
pre-treatment by some modifiers was introduced into the
concrete mixture. Corresponding tests were conducted to
verify the effectiveness of pre-treatment ways that as
compared to the concrete containing untreated crumb rubber.
It had been observed that the mechanical strength of crumb
rubber concrete was reduced Relative tests were conducted to
verify the effectively of pre-treatment ways in which as
compared to the concrete containing untreated crumb rubber.
Key Words: High strength concrete, crumb rubber,
compressive strength, flexural strength, youngs
modulus.

1. INTRODUCTION
Modifications of construction materials have a crucial relating
the building sector. Many makes an attempt are so created
within the artifact rubber particle to place to use stuff
merchandise, e.g., worn-out tires, into helpful and value
effective things. Success during this regard can contribute to
the reduction of stuff merchandising issues by utilizing the
waste materials as material for different merchandise. The
waste drawback thought-about collectively of the foremost
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crucial issues facing the globe as a supply of the
environmental pollution. Its contributively as an
instantaneous kind in pollution that has the negative effects
on the human health by increasing the diseases, diseases
vector, proportion of mortality and lowering the quality of
living.
The waste sometimes outlined because the all remains things
resulted from production, rubber particle transfer processes,
and normally all rubber particle transmitted partial and that
resources the manufacturer or the producer needs to dispose
or should dispose to forestall the chance on the health of the
human and save the setting normally. During last recent
years, several enhancements in geographical region have
occurred all told elements of life like social, industrial,
economical etc. Like all countries within the world, this can
result in generate new ways in which of living and .Increase
the human necessities, and can additionally increase sorts
and quantities of the waste within the geographical area, with
none active processes to produce resolution to the current
drawback. Some of the important forms of remains is waste
tires that are classified as an area of solid waste of municipal
resulted from the rise of auto possession and rubber particle
volume among the Palestinian territories.
The aims of this report are present a new concrete material
containing recycled aggregate, scrap tyre rubber, and PFA
simultaneously for cost effectiveness and environment
sustainability and; to reduce the depression of strength of
rubber concrete for more application areas.

1.1 Manufacture of Crumb Rubber
Crumb rubber is created by a mixture or application of many
size reduction technologies. These technologies are also
divided into 2 major process classes, mechanical grinding and
refrigerant reduction. Mechanical grinding is that the most
ordinarily used method. the tactic consists of automatically
breaking down the rubber into tiny particles employing a
type of grinding techniques, like cracker mills, granulators,
etc. The steel elements square measure removed by a
magnetic apparatus (sieve shakers and rubber particle
conditional separators, like centrifugal, air classification,
density etc. also are used). The fiber elements square
measure separated by air classifiers or alternative separation
instrumentation. These systems square measure well
established and may manufacture crumb rubber (varying
particle size, grades, quality etc.) at comparatively low value.
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The system is rubber particle light forward to take care of
and needs few individuals to work and repair. Replacement
components square measure usually rubber particle light
forward to get and install. The opposite necessary advantage
of mechanical granulate relates to the form and physical stuff
of the crumb rubber particles. The form and consistency of
the particles of crumb rubber square measure comparatively
rounded and swish, and square measure able to type
molecular cross with virgin rubber material. The rubber
particles square measure diminished below high shear stress.
Since the consistency tire compound of a carbon-sulfur crosslinked cadent, the crumble method causes 'de-linking' of the
fabric. The ensuing 'de-linked' material is a lot of viscous
compared to virgin rubber and could be a distinctive
characteristic of automatically ground crumb rubber. For
applications involving change of integrity with celibate
rubber or plastic, crumb rubber provides some beneficial
attributes to elastic compound. The crumb rubber particles
don't cause a deterioration of lastingness at low to moderate
loading (Blumenthal 1998). The main disadvantage is
expounded to value.

amounts of waste tires exist within the geographical region
area, no industries exist nonetheless for the provision waste
tires crumbs. The basic ingredients of that were utilized in
this analysis work, are:
1. Traditional cement (cement kind 1)
2. Natural coarse aggregate
3. Natural fine mixture (sand)
4. Water
5. Powdery tires (fine tires particles)

2. OBJECTIVES

With the rise in urban particle of nations like Bharat the
quantity of vehicles and consequently the number of used tire
goes to extend considerably within the close to future. Hence,
the no environmental nature of those wastes goes to be a
possible threat. This study will show another manner of
utilization tires by incorporating them into concrete
construction. Of course, the thought that the matter emerges
from urbanization and therefore the resolution goes at the
side of it may also be appreciated.

Following are the objectives:

3.2 Specimen Details

1.

To find out the influence of different mixture percent of
recycled materials on the strength of the designed
concrete and determine the optimum substitution ratio.

2.

To propose some equations to calculate the strength of
the prepare concrete.

3.

To clarify that the effect of particle rubber size on the
nature of rubber concrete.

4.

To explore the suitability of using SCA or NaOH to pretreat rubber aggregate so as to reduce the loss of strength
of rubber concrete.

5.

To identify the influence of mass fraction of SCA on the
reduction of strength loss of rubber concrete.

6. To confirm the effect of surface modified rubber aggregate
by SCA on some other properties of rubber concrete such
as fatigue performance, water permeability, Young‟s
modulus.

3. ANALYSIS AND PREDICTION
This report aims to utilizing waste rubber tires as a
constituent of concrete mixes and its merchandise as a some
part of replacement of mixture elements.

3.1 Materials Used
The materials which to be use in this thesis were obtained
from concrete mixture in prepare in laboratory the first
supply of crushed coarse mixture. For small aggregate and
grinded tires (crumb) was obtained from though, massive
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Specimen Details We have already study at intervals the
previous literatures, the grade of normal concrete was chosen
as M30 for replace the crumb rubber at intervals the fine
combination. Tests for physical properties of the sample have
done and so the mix magnitude relation for the concrete was
calculated by the materials properties as 1:1.83:4.06 and so
the water to cement magnitude relation of zero.44% had
been chosen. concerning the actual gravity of rubber powder
taken one.05 that of the other sizes were one.13. various
materials for concrete combine like aggregates, water,
cement and chemical admixtures square measure used as per
the need for concrete mix.
Table -1: Specimen Detail
Materials

Sample 1

Sample 2

Sample 3

Sample 4

Rubber
Crumb %

0%

8%

16%

24%

Rubber
Crumb (kg)

0

87.3

174.6

261.9

Water
(liters)

203.7

195.7

187.5

179.5

Cement (kg)

485

485

485

485

Sand (kg)

531.07

531.07

531.07

531.07

Coarse
aggregates
(kg)

1091.25

895.55

903.75

911.75

Emulsifiers
(liters)

0

8

16

24
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Table -2: Replacement of aggregate
Replacement of Fine
Aggregate

7days

28days

(N/mm2)

(N/mm2)

0%

27.42

38.66

8%

25.92

37.33

16%

24.98

35.75

24%

23.07

34.15

by crumb rubber

Further research on fatigue performance of this concrete
material at low stress level is needed before it could be
reliably used in practice. Regarding durability of concrete
with both recycled aggregate and surface modified scrap
tyre rubber aggregate Concrete is usually designed to be
used for tens of years. Durability is very important for
concrete service life.

REFERENCES
[1]

IS: 8112-1989 Method of testing of cement.
Determination of Initial and Final setting time.

[2]

IS: 2386 (part 2) Method of testing of sand.
Determination of Specific gravity of sand.

[3]

Mehra, P., Gupta, R.C., Thomas, B.S.: Properties of
concrete containing jarosite as a partial substitute for
fine aggregate. J. Cleaner Prod. (2016).
10.1016/j.jclepro.2016.01.015.

[4]

Toutanji, H. A. (1996), “The use of rubber tire particles
in concrete to replace mineral aggregates.” Journal of
Cement & Concrete Composites, ELSEVIER, 18, 135139

[5]

Michelle Danko, Edgar Cano and Jose Pena, Use of
Recycled Tires as Partial replacement of Coarse
Aggregate in the Production of Concrete, Purdue
University Calumet, 2006.

[6]

Dhir RK (Ed.), Proceedings of the International
Conference on Concrete 2000, university of Dundee,
Scotland, UK pp. 379–390.

[7]

Goulias DG, Ali AH (1997) Non-destructive evaluation
of rubber-modified concrete. Proceedings of a Special
Conference, ASCE, New York, pp. 111–120.

[8]

F. Hernández-Olivares, G. Barluenga, M. Bollati, B.
Witoszek, Static and dynamic behaviour of recycled
tyre rubber-filled concrete, Cem. Concr. Res. 32 (2002)
1587-1596.

[9]

F. Hernández-Olivares, G. Barluenga, B. Parga-Landa, M.
Bollati, B. Witoszek, Fatigue behaviour of recycled tyre
rubber-filled concrete and its implications in the design
of rigid pavement, Constr. Build. Mater. 21 (2007)
1918-1927.

4. CONCLUSIONS
The conclusions have been drawn from research on rubber as
and send in concrete Rubberized concrete it shows less
compressive strength when put next with standard concrete.
However it additionally we can see some ductile nature
before fail. Once rubber was used rather than aggregates.
Rubberized concrete additionally shows decreasing in
density of cement concrete when put next with concrete
specimen. Combine style fabricated from crumb rubber as
fine combination shows abundant strength when put next
with concrete fabricated from broken rubber as coarse
combination.
Using completely different sizes of rubber particles in
concrete as a part of the small aggregates affects the
workability and water porousness significantly quite the
recent density and concrete strengths. Concrete ready with
the larger rubber particles shows a more robust workability
than those with finer ones. Concrete with the small rubber
granules contains a higher performance in properties and
water porousness than with the big rubber particles.
The compressive properties of crumb rubber concrete cured
for twenty eight days was below that of the control concrete
(34.76 MPa). it absolutely was additionally determined that
the compressive strength of CF (crumb rubber replacing fine
aggregate) reduced from thirty four.76 MPa many the way
down to thirty three.42 MPa with increasing rubber from 1/3
to twenty. The minimum compressive strength at the 2
hundredth replacement level happy the strength requirement
of C30 concrete. once five-hitter of the whole mixture was
replaced, the compressive strength had an acceptable price of
twenty five.38 Mpa. However, a discount (24%) was
determined at the ten replacement level.

FUTURE SCOPE
Regarding the analysis and prediction of cube compressive
strength for concrete with both recycled aggregate and scrap
tire rubber aggregate. More research is needed before the
fitting equation can be sufficiently validated and the
proposed approach use for designing concrete material in
practice. Influencing factors such as the type concrete,
composition of waste materials, particle size of aggregates as
well as high volume replacement ratio of rubber for this
concrete material can be considered in the calculation so to
improve the overall performance.

[10] A.E. Richardson, K.A. Coventry, G. Ward, Freeze/thaw
protection of concrete with optimum rubber crumb
content, J. Clean. Prod. 23 (2012) 96-103.

© 2019, IRJET

ISO 9001:2008 Certified Journal

|

Impact Factor value: 7.34

|

[11] K.S. Son, I. Hajirasouliha, K. Pilakoutas, Strength and
deformability of waste tyre rubber-filled reinforced
concrete columns, Constr. Build. Mater. 25 (2011) 218226.
[12] L. Yang, Z. Han, C. Li, Strength and flexural strain of CRC
specimens at low temperature, Constr. Build. Mater. 25

|

Page 1302

International Research Journal of Engineering and Technology (IRJET)

e-ISSN: 2395-0056

Volume: 06 Issue: 08 | Aug 2019

p-ISSN: 2395-0072

www.irjet.net

(2011) 906-910.

Manage. 29 (2009) 360-367.

[13] B. Yesilata, Y. Isıker, P. Turgut, Thermal insulation
enhancement in concretes by adding waste PET and
rubber pieces, Constr. Build. Mater. 23 (2009) 18781882.
[14] C. Albano, N. Camacho, J. Reyes, J.L. Feliu, M. Hernández,
Influence of scrap rubber addition to Portland I
concrete composites: destructive and non-destructive
testing, Compos. Struct. 71 (2005) 439-446.
[15] N.I. Fattuhi, L.A. Clark, Cement-based materials
containing shredded scrap truck tyre rubber, Constr.
Build. Mater. 10 (1996) 229-236.
[16] E. Ganjian, M. Khorami, A.A. Maghsoudi, Scrap-tyrerubber replacement for aggregate and filler in concrete,
Constr. Build. Mater. 23 (2009) 1828-1836.

[27] P. Sukontasukkul, Use of crumb rubber to improve
thermal and sound properties of pre-cast concrete
panel, Constr. Build. Mater. 23 (2009) 1084-1092.
[28] P. Sukontasukkul, C. Chaikaew, Properties of concrete
pedestrian block mixed with crumb rubber, Constr.
Build. Mater. 20 (2006) 450-457.
[29] İ.B. Topçu, Assessment of the brittleness index of
rubberized concretes, Cem. Concr.Res. 27 (1997) 177183.
[30] İ.B. Topçu, T. Bilir, Experimental investigation of some
fresh and hardened properties of rubberized selfcompacting concrete, Mater. Design 30 (2009) 30563065.

[17] M. R. Hall, K.B. Najim, Structural behaviour and
durability
of
steel-reinforced
structural
Plain/Compacting Rubberized Concrete (PRC/SCRC),
Constr. Build. Mater. 73 (2014) 490-497.
[18] N. Holmes, A. Browne, C. Montague, Acoustic properties
of concrete panels with crumb rubber as fine aggregate
replacement, Constr. Build. Mater. 73 (2014) 195-204.
[19] H.S. Lee, H. Lee, J.S. Moon, H.W. Jung, Development of
tire-added latex concrete, ACI Mater. J. 95 (1998) 356364.
[20] M. Mavroulidou, J. Figueiredo, Discarded tyre rubber as
concrete aggregate: a possible outlet for used tyres,
Global Nest J. 12 (2010) 359-367.
[21] B.S. Mohammed, N.J. Azmi, M. Abdullahi, Evaluation of
rubbercrete based on ultrasonic pulse velocity and
rebound hammer tests, Constr. Build. Mater. 25 (2011)
1388-1397.K.B.
[22] Najim, M.R. Hall, Crumb rubber aggregate
coatings/pre-treatments and their effects on interfacial
bonding, air entrapment and fracture toughness in selfcompacting rubberised concrete (SCRC), Mater. Struct.
46 (2013) 2029-2043.
[23] F. Pelisser, N. Zavarise, T.A. Longo, A.M. Bernardin,
Concrete made with recycled tire rubber: effect of
alkaline activation and silica fume addition, J. Clean.
Prod. 19 (2011) 757-763.
[24] G. Skripkiūnas, A. Grinys, B. Černius, Deformation
properties of concrete with rubber waste additives,
Mater. Sci.-Medzg. 13 (2007) 219-223.
[25] D.G. Snelson, J.M. Kinuthia, P.A. Davies, S.R. Chang,
Sustainableconstruction:
[26] Composite use of tyres and ash in concrete, Waste

© 2019, IRJET

|

Impact Factor value: 7.34

|

ISO 9001:2008 Certified Journal

|

Page 1303

