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Abstract— Due to rapid growth in automobile industry, use 

of tyre increases day by day and there is no reuse of the 

same to decrease the environmental pollution. The 

decomposition and disposing of waste tyre rubber is harmful 

to environment. This research reflects the reuse of waste 

tyre rubber into concrete after observing their properties. In 

that experimental work rubber aggregates replaced to the 

natural coarse aggregates by varying percentage of 1,3and 5 

with comparison of 0% replacement. Silica fume is replaced 

in 5% with cement for improving the bond properties 

between cement paste and rubber. In evaluation, test has 

been carried out to determine the properties of concrete such 

as workability, compressive strength, flexural strength and 

split tensile strength. The workability of fresh concrete is 

observed with the help of compaction factor test vee bee 

test, slump cone test, flow table test. From the test of 

compaction factor, workability is decrease with increasing 

percentage of rubber. The specific gravity of rubber 

aggregates is 1.25. It is lower as compared to natural 

aggregates therefore decrease the unit weight of rubber mix 

concrete. Increasing rubber aggregates as partial 

replacement into concrete reduces compressive strength. So 

these can use in non-primary structural applications of 

medium to low strength requirements. The  overall  results  

of  study  shows  that  it  is  possible  to  use  recycled  

rubber  tyre aggregates in concrete construction as partial 

replacement to natural coarse aggregates. 
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I. INTRODUCTION 

A. General 

Rapid  growth  in  automobile  industry and  increasing use  

of  vehicles,  production of  tyre  is  also increased which 

generate waste tyre rubber. Management of waste tyre 

rubber is challenging to municipalities and burning or 

biodegradation of waste tyre rubber is harmful to 

environment. On the other hand, demand of concrete as 

construction material from society, it is needed to preserve 

natural coarse aggregate by using alternative material. In 

this research, reuse of waste tyre chipped rubber in concrete 

as partial replacement as coarse aggregates. Over the two 

decades, researchers have underscored to use waste tyre 

rubbers in concrete and carried  out  the  test  on  various 

concrete  mixes  using rubber  aggregate as  partial 

replacement of  mineral aggregates. 

 The researchers have studied the Crumb rubber is a 

material produced by shredding and commutating used tyres 

and there is no doubt that increasing piles of tyres create 

environmental concerns. Author studied the product of 

shredding used rubber tyres as a partial sand replacement in 

foamed concrete, and investigates the effect of it on some 

properties of foamed concrete such as, density, water 

absorption, compressive strength, tensile strength, flexural 

strength and impact resistance .Recently the flexural 

strength of normal beam by replacing tension reinforcement 

as waste tyre is also carried out. Different partial 

replacements of crumb rubber by volume of fine aggregate 

are cast and test for compressive strength, flexural strength, 

split tensile strength and stress strain behaviour. An 

experimental work using recycled rubber tyre aggregates as 

partial replacement to the coarse aggregates in concrete mix 

and carried out using tests such as slump, unit weight and 

compressive strength on different concrete mixes 

compressive strength of concrete utilizing waster tyre rubber 

has been investigated by replacing fine and coarse aggregate 

with waste rubber tyre by weight along with super-

plasticizer using different percentages .In this paper, general 

objective of study is to evaluate some fresh and hardened 

properties of concrete produced by replacing part of natural 

coarse aggregates with rubber aggregates collected from 

locally available waste tyre rubber. The specific objectives 

of study are i) Observing the physical properties of normal 

and chipped rubber mix concrete. ii) Study regarding 

performance of workability of concrete by compaction 

factor test.  iii) Comparison and discussion on results 

obtained from unit weight, flexural strength and split tensile 

strength for normal concrete and chipped rubber mix 

concrete. 

B. Scope 

 To research work we replaced natural aggregate to the 

waste rubber tyre 1%, 3% &5%. 

 This has additional advantages of saving in natural 

aggregate used in the production of concrete. 

 For this issue, the easiest and cheapest way of 

decomposing of the rubber is by burning so it creates 

smoke pollution and other toxic emission and it create 

global warming. 

 This problem solution is utilized rubber in rubberized 

concrete. 

C. Objectives 

 To reduces or utilize the waste generated from 

structures. 

 To use various waste materials in construction units. 

 To find the alternative of basic materials which are used 

in construction from past many years. 

 An emerging use is the production of concrete in which 

tyre rubber particles partially replace coarse aggregate. 

 Recycled waste rubber tyre is a promising materials in 

construction industry due to its lightweight, elasticity, 

energy absorption, and sound & heat properties. 
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II. MATERIAL PROPERTIES 

A. Introduction 

The materials used for the production of concrete are 

Portland Pozzalona cement, natural sand, natural coarse 

aggregate, copper slag, fibers and water. The properties of 

materials used for producing concrete are presented in this 

chapter. 

B. Materials 

1) Cement: 

The Portland Pozzalona cement conforming to IS: 1489 was 

used for the present experimental study. The important 

property of this cement have been tabulated in table 3.1 

S.No Test Particulars Value 

1 Normal consistency (%) 33 

2 Initial setting time(min) 32 

3 Final setting time(min) 606 

4 Specific gravity 3.07 

Table 2.1: Physical Properties of Ordinary Portland cement 

2) Fine Aggregate: 

Natural river sand confirming to zone II of IS: 383-1970 

were used as fine aggregate. The fineness modulus of sand 

used was 3.59 and its specific gravity is 2.65. The important 

properties of fine aggregate 

S.No Test particulars Value 

1 Specific Gravity 2.65 

2 Water absorption (%) 1 

3 Fineness Modulus 3.59 

4 Surface Moisture 2% 

Table 2.3: Properties of Fine Aggregates 

C. Natural Coarse Aggregate 

Aggregates passing through 20 mm IS sieve was used which 

met the grading requirement of IS1970.the important 

properties tested for natural coarse aggregate are presented 

in the below table 

S.No Test particulars Value 

1 Specific Gravity 2.6 

2 Water Absorption (%) 1.03 

3 Abrasion Value (%) 11.3 

4 Crushing Value (%) 54.23 

5 Impact Value (%) 63.72 

Table 2.4: Properties of Natural Coarse Aggregate 

1) Rubber Aggregates: 

The scrap tyre rubbers are cut into aggregates with help of 

cutting machine and cutting to maximum nominal sizes 

equal to 20mm. 

 
Fig. 1: Prepared Sample of Chipped Rubber Aggregates 

 To investigate the properties of chipped aggregates, 

the procedure has been adopted as same as procedure of 

coarse aggregates. Therefore the test results obtained for 

chipped rubber aggregates are fineness modulus is2.39 

specific gravity is 1.25 

2) Mineral Admixtures: 

Admixture may be defined as the materials other than the 

basic ingredients of concrete i.e. Cement, aggregate and 

water added to the concrete mix immediately before and 

during the mixing process to modify one or more specific 

properties of concrete in fresh and hardened state. The use 

of admixture should offer improvement in the properties of 

concrete by adjusting the proportions of cement and 

aggregates. However it should not affect adversely any 

property of concrete. 

a) Silica Fume: 

Silica fume, also referred to as micro silica or condensed 

silica fume, is a by-product material that is used as a 

pozzolans. This byproduct is a result of the reduction of 

high-purity quartz with coal in an electric arc furnace in the 

manufacture of silicon of ferrosilicon alloy. Silica fume rises 

as an oxidized vapour from the 2000 C furnaces. When it 

cools it condenses and is collected in huge cloth bags. 

 The condensed silica fume is then processed to 

remove impurities and to control particle size. It is an 

ultrafine powder collected as a by-product of the silicon and 

ferro-silicon alloy production and consists of spherical 

particles with an average particle diameter of 150 nm. The 

main field of application is as pozzolanic material for high 

performance concrete. The biggest drawback to discovering 

the unique properties of silica fume and its potential was a 

lack of silica fume to experiment with. Early research used 

an expensive additive called Fumed silica, an amorphous 

form of silica made by combustion of silicon tetrachloride in 

a hydrogen-oxygen flame. Silica fume on the other hand, is 

a by-product or a very fine pozzolanic material, composed 

of amorphous silica produced by electric arc furnaces during 

the production of elemental silicon or ferro silicon alloys. 

Before the late 1960s in Europe and the mid1970’s in the 

United States, silica fume simply went up the stack as 

smoke vented into the atmosphere. Condensed silica fume is 

essentially silicon dioxide (usually more than 85 %) in no 

crystalline form. Since it is an airborne material like fly ash, 

if has a spherical shape. It is extremely fine with particle 

less than 1 micrometer in diameter and with an average 

diameter of 0.1 micrometer, about 100times finer than 

cement and fly ash. 

 Condensed silica fume has a surface area of about 

20000 m2/kg. The relative density of silica fume is 

generally in the range of 2.20 to 2.5. Portland cement has a 

relative density of about 3.15. The bulk density of silica 

fume varies from 130 to 430 kg/m3.Silica fume is sold in 

powder form but is more commonly available in liquid. 

Silica fume is used in amounts between 5% and 10% by 

mass of the total cementitious material. 

b) Production: 

Silcafume is a by- product in the carbothermic reduction of 

high purity quartz with charcoal in electric arc furnacesin 

the production of silicon and ferrosilicon alloys. 
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c) Properties of Silica Fume: 

Silica fume consists of ultrafine spherical particles with an 

average physical diameter of 150 nm. The specific surface 

area of silica fume is in the order of 215,280 ft²/lb (20 m²/g) 

when measured by nitrogen adsorption techniques. Due to 

van-der-Waals forces the spherical particles form 

agglomerates that are re- dispersed in the particular 

application. In contrast, the primary particles of fumed silica 

are fused together and form aggregates. The silica fume 

particles are approximately one hundredth the size of the 

average cement particle. 

 Silica fume does not meet the harmonized criteria 

for physical, health or environmental hazards in accordance 

with the UN Globally Harmonized System of Classification 

and Labelling of Chemicals (GHS). 

d) Physical Properties: 

The physical properties of the silica fume such as particle 

size, bulk density, specific gravity and specific surface are 

described below. 

e) Particle size: 

Silica fume particles are extremely small, with more than 

95% of the particles being less than 1 micrometer. Particle 

size is extremely important for both the physical and 

chemical contributions of silica fume in concrete. 

f) Bulk density: 

This is just another term for unit weight. The bulk density of 

the as produced fume depends upon the metal being made in 

the furnace and upon how the furnace is operated. Because 

of the bulk density of the as-produced silica fume is usually 

very low, it is not very economical to transport it for long 

distances. 

g) Specific gravity: 

Specific gravity is a relative number that tells how silica 

fume compares to water, which has a specific gravity of 

1.00 silica fume has a specific gravity of about 2.2, which is 

somewhat lighter than Portland cement, which has a specific 

gravity of 3.15. Thus, adding silica fume to a concrete 

mixture will not density the concrete in terms of increasing 

the density of concrete. 

h) Specific Surface: 

It is the total surface area of a given mass of material. 

Because of particle of silica fume are very small, the surface 

area is very large. The physical properties of silica fume is 

given below. 

Test particulars value 

Particle size 1μm 

Bulk density 130-430 kg/m^3 

density 480-720 kg/m^3 

Specific gravity 2.2 

3) Chemical Properties of Silica Fumes: 

The chemical properties of the silica fumes are listed below. 

a) Amorphous: 

This term simply means that silica fume is not a crystalline 

material. A crystalline material will not dissolve in concrete, 

which must occur before the material can react. There is 

crystalline material in concrete that chemically similar to 

silica fume. That material is sand. While sand is essentially 

silicon dioxide, it does not react of its crystalline nature. 

b) Trace elements: 

There may be additional materials in the silica fume based 

upon the metal being produced in the smelter from which 

the fume was recovered. Usually, these materials have no 

impact on the performance of silica fume in concrete. 

 Table 2.6 shows the chemical compositions of the 

Silica fumes such as SiO2, Al2 O3 and other constituents of 

the silica fumes 

Constituents Silica fume (%) 

SiO2 content 85-97 

Al2o3 0.13 

CaO 0.13 

Fe2o3 0.18 

MgO 0.18 

Insoluble residue 2.34 

III. TEST RESULTS 

A. Workability Test 

DESCRIPTION 0% 1% 3% 5% 

Slump cone (mm) 70 81 83 85 

Vee bee(sec) 7.06 7 6.5 6 

Compaction factor 0.9 0.85 0.8 0.7 

Flow table (%) 63 61 60 55 

1) Compressive Strength Test Results: 

specimen 
Compressive strength(N/mm2) 

7 days 14 days 28 days 

0% 19.11 32.4 34.96 

1% 19.80 30.94 32.9 

3% 15.66 27.95 29.7 

5% 10.69 20.3 24.4 

 

B. Split Tensile Strength Results 
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1) Flexural Strength Results: 

specimen 
Flexural strength(N/mm2) 

7 days 14 days 28 days 

0% 4.25 5.25 6.25 

1% 4.3 5.32 6.28 

3% 4.32 5.4 6.3 

5% 4.15 4.98 5.96 

 

specimen 
Split tensile strength(N/mm2) 

7 days 14 days 28 days 

0% 1.62 2 2.09 

1% 1.79 2.02 2.4 

3% 1.64 2.06 2.42 

5% 1.56 1.89 2.14 

 

IV. CONCLUSION 

From the observations, it is noted that unit weight of beam 

and cylindrical specimen’s has been reduced upto 

increasing the percentage of chipped rubber into concrete. 

From this test it has to be concluded that rubberized 

concrete is used in the light weight structures and restricted 

to the structural application. 

 Reduction of solid load carrying material in 

rubberized concrete is directly affects to reducing the 

strength of concrete. It can be concluded that as the amount 

of rubber content increases then there is reduction in 

flexural strength. 

 The results of splitting tensile strength test shows 

that, there is a decrease in strength with increase in rubber 

aggregate content like reduction observed in the flexural 

strength tests. One of the reasons that split tensile strength 

of rubberized concrete is lower than the normal concrete is 

that the bond strength between cement paste and chipped 

rubber aggregates is poor. 

 The  crack  patterns  observed  during  test  on  

rubberized  concrete  which  does  not  exhibit  typical 

compression failure behavior. The normal concrete 

shows a clean split of sample into two halves, whereas 

rubber aggregate tends to produce a less well defined 

failure. This may be an indication more ductility in 

rubberized concrete than the normal concrete. 
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