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Abstract— Now a days, rubber is produced excessively 

worldwide every year. It cannot be discharge off easily in the 

environment as its decomposition takes much time and also 

produces environmental pollution. In such a case the reuse of 

rubber would be a better choice. In order to reuse rubber 

wastes, it was added to concrete as coarse aggregate and its 

different properties like compressive strength, tensile 

strength, ductility etc. were investigated and compared with 

ordinary concrete. As a result it was found that rubberized 

concrete is durable, less ductile, has greater crack resistance 

but has a low compressive strength when compared with 

ordinary concrete. The compressive strength of rubberized 

concrete can be increased by adding some amount of silica to 

it. The recycled rubber tire waste is a promising material in 

the construction industry and the sole reason for this is the 

lightweight of the resulting concrete. When the rubber tire is 

incorporated in it as an aggregate replacement. 
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I. INTRODUCTION 

Concrete is the most widely used building material. The 

tensile strength of concrete, durability and capacity to resist 

cracks is very small. Concrete is a mixture of cement, fine 

aggregate, and coarse aggregate, which derived natural 

resources. It is observed that in India more than 600 MT 

wastes have been generated from rubber waste, which is 

seriously leading to a disposal problem. 

 A large variety of waste materials are considered 

feasible and even much valuable additives for concrete. Some 

of these materials include cellulose, fly ash, silica fumes and 

wood particles. Rubber obtained from scrapped tires is 

considered as the most recent waste materials that have been 

examined because of its vital in the construction field. 

 Worldwide, the production of rubber increases every 

year. Different countries of the world has different rate of 

producing rubber, for instance United States produces 3.6 

million tons of rubber per year. Iran produces 100,000 tons of 

rubber per year.  Year relationship between the concrete made 

using this type of materials; environmentally friendly 

concrete and green building rating systems. 

 These numbers increases with the increase in the 

production of vehicles. Investigations have shown that 

scrapped rubber tires contain materials that do not decompose 

under environmental conditions and cause serious problems. 

One choice of decomposition is burning, but it cause harmful 

results to the environment. Based on these problems, tires can 

be used as aggregate in concrete. . 

II. LITERATURE REVIEW 

1) AIELLO, M.A ,LEUZZI, et.al has been investigated in 

this paper about the utilization of waste products in 

concrete has an attractive advantage and attention all 

around the globe and the reason for this is the awareness 

among the researches in the form of environmental 

consciousness various insects like mosquitoes which 

may carry very diseases sources. State that is proposed to 

crumb rubber concrete in their study they decided to 

replace the coarse and fine aggregate in concrete for 

moulding pedestrian blocks.. 

2) ERHANGUNEYISI et.al.  has been investigated the 

mechanical properties of rubberized concrete. The tests 

results show that reduction in compressive strength and 

modulus of elasticity with the increase in rubber content 

0% to 50%, the potential of using crumb rubber as 

substitute for coarse sand in the production of concrete 

paving block. Crumb rubber was treated by using SBR 

latex. It was concluded that there is a systematic 

reduction in density, compressive strength with the 

increasing in rubber content. And in the fine aggregate, 

coarse aggregate crumb rubber is used to reduce the 

possess less then the bending ability which has affected. 

The flexural fatique behaviour of SCRC with and 

without steel fibres. The addition of scrap rubber to SCC 

the flexural fatigue strength was increased around 15%. 

3) KHATIB AND BAYOMY et all, (2008)  has been 

investigated  from their research on the use of recycled 

tires as materials to be used in the concrete as partial or 

complete replacement of aggregate that there are four 

types of scrap tire particles available which are classified 

in accordance to their particle size and the texture. The 

particle size varies from 300 to 400 millimeters long and 

100-200 millimeters wide. There is also ground type of 

rubber tire available for the utility in research work 

which is cut in the sizes of  19mm to 0.15 mm. The crumb 

rubber used in the concrete has to be having a nominal 

size equal to the standard sieve dimension of 4.75mm. 

4) SIDDIQUE AND NAIK et all, (2012)  have studied in 

this paper about increasing the rubber content in concrete 

the slump as well as the unit eight decreases. But it still 

gave a workable mix despite of adding rubber to it when 

compared with ordinary concrete. In this paper authors 

have published that used recycled tire rubber in concrete 

mixer made with magnesium oxy chloride cement, where 

the aggregates was replaced by fine crumb rubber up to 

25% by volume. The results of compressive and tensile 

strength tests indicated that there is better bonding when 

magnesium oxy chloride cement is used researchers 

discovered that structural applications could be possible.. 

5) T.SENTHILVADIVEL et.al (2015) has been 

investigated to finding the behavior of waste tire rubber 

aggregate concrete (WTRAC) cylindrical specimen 

under drop weight impact testing method. It was 

observed that pieces of concrete cubes tested tend to stay 

together linked cracks in the concrete. The tests the 
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results show that reduction in compressive strength and 

modulus of elasticity with the increases in rubber content 

0% to 50% the potential of using crumb rubber as 

substitute for coarse sand in the production of concrete 

paving block it was included that WTRAC mixture 

generally reduced compressive strength. 

III. METHODOLOGY 

 

IV. MATERIAL PROPERTIES 

A. Cement: 

Portland cement are calcareous material as a, such as 

limestone or chalk, and argillaceous material such as shale or 

clay. The chemical composition of cement as properly added. 

It posses the high compressive strength. 

 It is a corrosion resistance material and atmospheric 

agent has no appreciable effect on it. It hardens with age the 

process of hardening continues for a long time after the 

concrete has attained sufficient strength. It is this property of 

cement concrete which gives it a distinct place among 

building materials. 

Properties of Cement 

Chemical Properties Value 

Calcium oxide 60-67 % 

Silicon dioxide 17-25 % 

Aluminium oxide 3-8% 

Iron oxide 0.5-0.6 % 

Magnesium oxide 0.1-4 % 

Alkalies 0.4-1.3 % 

Sulfur trioxide 1.3-3 % 

Physical Properties Value 

Retain on 90micron 

sieve % 
6.25 

Unit weight kg/m3 1440 

Specific gravity 3.15 

B. M-SAND 

M-Sand is a by-product of the crushing process which is a 

concentrated material to use as aggregates for concreting 

purpose, especially as fine aggregates. In quarrying activities, 

the rock as the Crushed into varies sizes during the process 

the dust generated is waste. 

Properties of M-sand 

Properties Value 

Textural composition (% by weight) 

Coarse (4.75-2.00 mm) 28.1 

Medium(2.00-0.425 mm) 44.8 

Fine(0.425-0.075 mm) 27.1 

Specific gravity 2.2 

Bulk density 15.1 

P
H 10.11 

C. Coarse Aggregate 

Coarse aggregate are irregular broken stone or naturally 

occurring rounded gravel used for making concrete. Materials 

which are large to be retained on 4.7mm sieve size are called 

coarse aggregate, and its maximum size can be up to 63mm. 

 Specific gravity of coarse aggregate is 2.76 

 Bulk density of coarse aggregate is 17.1 

 Water absorption is 0.4 

D. Rubber 

The waste tire rubber is one of most significant environmental 

hazards worldwide. Because of increase in auto mobile 

protection, there is a need to properly dispose the vast 

amounts of used rubber tires. Owning to the fact that the 

available sites for waste disposal are rapidly depleting, 

various countries have already outlawed the retention of 

waste tire rubber in disposal areas. 

 Hence efforts are being made to discover the 

prospective use of waste tire rubber in construction 

technology. Crumb rubber is thought to be potential material 

for use in concrete technology. It is considered as an 

alternative to the natural aggregates, used as filler in concrete 

matrix.  

 It was effortful, time consuming and was not easy to 

handle at the initial stages. However, all these complications 

can be easily figured out if large scale devices, proper cutting 

tools and machines are available for this particular usage. . 
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Properties of Rubber 

 Specific gravity of rubber is 0.96 

 Hardness of rubber is 69 

 Elongation at break is 289% 

 Tear strength is 15.9N/mm2 

 Tensile strength is 16.5 Mpa 

 Density of rubber is 1.145gcm3 

V. MIX DESIGN 

Mix design is the process of selecting suitable ingredient if 

concrete and determines their relative proportions with the 

object of certain minimum strength and durability as 

economically as possible. 

The objectives of concrete mix design as follow: 

1) To achieve the stipulated minimum strength. 

2) To make the concrete in this most economical manner. 

 Concrete mix design for M20 grade in this 

experiment was designed as per the guidelines specified in 

I.S. 10262 – 1982. The table 4 shows mix proportion of 

concrete. 

A. Design stipulation 

1. 
Characteristic compressive 

strength 
= 

20N/mm2 

(Required in the 

field at 28 days) 

2. Maximum size of aggregate = 
20mm  

(angular) 

3. Degree of workability = 0.90 

4. Degree of quality control = Good 

5. Type of exposure = Mild 

B. Test Data for Materials 

1. 
Specific gravity of 

cement 
= 3.12 

2. 
Specific gravity of 

coarse aggregate 
= 2.97 

3. 
Specific gravity of 

fine aggregate 
= 2.62 

4. 
Water absorption: 

fine aggregate 
= 0.9% 

5. 
Sieve analysis of 

fine aggregate 
= 

Conforming to grading 

Zone III (with reference of 

IS 383-1970) 

C. Mix Proportioning 

Water 191.6 ml 0.5 

Cement 383 Kg 1 

Fine Aggregate 549 Kg 1.43 

Coarse Aggregate 1184 Kg 3.09 

VI. EXPERIMENTAL RESULTS COMPRESSIVE STRENGTH 

In the compressive strength test, the size of cube specimens 

used for testing is 150mm x 150mm x 150mm. the 150mm 

cubes were casted for compressive strength test at various 

dosage of concrete specimen such as 5%, 10%. 15% and the 

test was carried out on 7. 14. And 28 days of curing were 

done, the cubes are removed from water and made it dry. 

Compressive strength = P/A 

Compressive strength of conventional concrete 

 

Type of concrete Compressive Strength N/mm2 

Conventional concrete 
7 days 14 days 28 days 

90 160 280 

COMPRESSIVE STRENGTH (N/mm2) 

Compressive strength of Concrete 

S.No % 7 days 14 days 28 days 

1. 3% 72 138 242 

2. 6% 65 122 232 

3. 9% 48 111  

 

VII. CONCLUSION 

 When rubber was used instead of aggregates in concrete 

it shows less compressive strength when compared with 

ordinary concrete. But it also shows some ductile 

behavior before failure. 

 Rubberized concrete sows reduction in density of 

concrete when compared with control concrete 

specimen. 

 Concrete made of crumb rubber as fine aggregate shows 

much strength when compared with concrete made of 

chipped rubber as coarse aggregate. 

 No appreciable increment in the compressive strength of 

concrete density by using different percentage of rubber 

as fine aggregates in concrete. 

 It is recommended to use silica fume in rubberized 

concrete to increase its compressive strength. 

 It is recommended to use rubberized concrete small 

structures like road curbs and non bearing walls etc. 

 Resistance to eater absorption is studied by immersing 

cement mortar in water 5% of total weight of water for 

about 28 days and little absorption of water by weight is 

observed. 
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