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ABSTRACT 

Concrete is a very common using building material, 

which is heterogeneous in nature and composed of 

cement, aggregate and water. Aggregate in concrete can 

be classified into two type which is coarse aggregate and 

fine aggregate. In today scenario, dumping the scrap 

material such as vehicle tire & construction material etc 

is a very big problem and dumping of scrap material can 

also cause a problem to our environment also. So we 

need to find out its alternative to use the scrap material 

in such a way by which it may not harm our 

environment. We can use these scrap material in the 

place of fine or coarse aggregate in concrete, we can 

replace a little amount fine/ coarse aggregate by scrap 

material. Following study analyze the effect on concrete 

after replacing a fraction amount of concrete aggregate 

(fine or coarse) by rubber and recycled concrete.  

 

I. INTRODUCTION 

 
Used tire rubber and old structure has become a major 

environmental problem according to a study India produces 

44 times higher (530 million tone)construction waste than 

official estimates, So we can say as the time passes the 

problem relating to the deposition of C&D waste and scrap 

material will increases. And it will also cause adverse effect 

to the environment. 

On the other hand, production of concrete is also increasing 

day by day due to which more natural aggregate are being 

used, using crump rubber and recycled concrete in concrete 

will provide a suitable solution for these above mention 

problem and using these as concrete aggregate will convert 

concrete to more economical and environment friendly. 

While using recycled concrete aggregate we should not use 

fine recycled concrete aggregate since it is not 

recommended for constructional work. And only coarse 

recycled concrete should be used for concrete preparation. 

While using crump rubber resulted from cutting worn tires 

we should not replace whole aggregate by the waste material 

instead of replacing it wholly we should replace a fraction of 

it.  

 

II. METHODOLOGY 

 
The main aim of this study is to compare the basic 

properties of control concrete and properties of concrete 

made with crump rubber and recycled concrete. In this study 

we will use different size of crump rubber by which we can 

study its effect on the concretes. In this study three 

volumetric substitutions : 5%, 10% and 15% of the  

 

 

aggregate of size ranging from 10 to 12 mm and its effect on 

workability and shrinkage is analyzed The main question of 

this research was to find out if and how much Crumb 

Rubber can be used in concrete without adversely effecting 

concrete strength and how properties of concrete change due 

to the introduction of these materials into the production of 

concrete in India concrete mix. In this study we are 

analyzing the result for crumb rubber ranging in size from 

50.8mm to 12.7 mm. It was found that small amounts 

Crumb Rubber in the range of 7.5% to 10% with top size of 

50.8mm can be used to substitute for coarse aggregates in 

concrete with a target compressive strength of up to 27.5 

MP a but strength enhancing materials like silica fume need 

to be used. As the amount of Crumb Rubber increases, the 

concrete compressive strength drops. At 7.5% of Crumb 

Rubber replacing coarse aggregates, this drop is found to be 

averagely 10% compared to the control concrete if silica 

fume is added into the mixture. However, this amount of 

strength can also be achieved without using strength 

enhancing materials (Silica Fume) if the top Crumb Rubber 

size is lowered from 50 mm to 30 mm. 

Incorporating Crumb Rubber into concrete was found to 

lower the modulus of elasticity of concrete by about 20% 

but the concrete toughness and ductility was increased. 

Silica Fume when used in concrete was found to increase 

compressive strength and consistency, but it has a negative 

effect to ductility. Workability of fresh concrete with Crumb 

Rubber is slightly better as it has a slump of averagely 1 in. 

higher compared to the control concrete. At lower stresses 

of up to 20.6MPa concrete with Crumb Rubber would 

deform elastically 20% more compared with concrete 

without Crumb Rubber.  

Crumb Rubber lowers the Modulus of Rupture (Flexural 

Stress) of concrete but it increases displacement up to 50% 

(improved concrete deformation) during loading. The 

Splitting Tensile Strength improves by 12.7% with 

introduction of Crumb Rubber into concrete. The Bond 

Strength of the Crumb Rubber concrete is not significantly 

different from that of the control concrete but improves post 

cracking behavior of the concrete as noted from the Pull-Out 

Tests. It was found out that up to 15% of fine aggregates can 

be replaced with an equal volume of Crumb Rubber in a 

concrete mix without affecting the compressive strength of 

the concrete. Keeping the Silica Fume constant, the Crumb 

Rubber improves compressive strength by 5% at 7days and 

9% at 28 days. Crumb Rubber was found to improve 

concrete workability slightly since the slump was higher by 

between ¼” to ½” (6.35 to 12.7 mm). Adding Crumb 
Rubber to the concrete mixture increased the strain at failure 

by about 33% with negligible loss of compressive strength. 

Strain being a measure of material deformation, it then 
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shows the concrete with Crumb Rubber would experience 

more deformation before the concrete fails during 

compressive loading. However the deformation decreases 

with increase in quantity of Crumb Rubber used. At 15% 

replacement, the control concrete and Crumb Rubber 

concrete strains are averagely equal. Crumb Rubber 

concrete (crumb rubber size less then 12.7mm) exhibited 

good energy absorption and ductility as the concrete did not 

experience the typical brittle failure, but rather a ductile, 

plastic failure mode. At 7.5%replacement, Crumb Rubber 

improved the Modulus of Toughness by 54% while at 15% 

the Modulus of Toughness for Crumb Rubber concrete is 

15% higher than the control concrete. 

Therefore addition of Crumb Rubber into the concrete 

would improve concrete toughness and impact resistance. 

However Crumb Rubber modified concrete has a lower 

elastic modulus, splitting tensile strength and modulus of 

rupture when compared with the control concrete. 

On the basis of our comparative analysis of test results of 

the basic properties of concrete with three different 

percentages of coarse recycled aggregate content (0%, 50% 

and 100%), the following conclusions are made. The way of 

preparing recycled aggregate for concrete mixtures 

influences the concrete workability: workability of concrete 

with natural and recycled aggregate is almost the same. 

Concrete compressive strength mainly depends on the 

quality of recycled aggregate. If good quality aggregate 

(obtained by crushing higher strength class concrete as in 

this case) is used for the production of new concrete, the 

recycled aggregate has no influence on the compressive 

strength, regardless of the replacement ratio of natural 

coarse aggregate with recycled aggregate. The same 

conclusion is valid for concrete tensile strength (splitting 

and flexural).  

 

Table 1: Workability of concrete 

 

Table2: Compressive Strength 

Compressive strength of rubberized concrete 

S.N. Test Series Compressive 

strength(M Pa) 

7 days 28 days 

1 Normal Concrete 30 35 

2 Rubberised concrete 

with 10% 

27 32 

3 Rubberized concrete 

with 20% 

24 28 

4 Rubberized concrete 

with 30% 

18 22 

 

Table 3: Unit weight 

Unit Weight of Rubberized Concrete 

S.N. Test Series Unit 

Weight 

% 

Reduction 

1 Normal 

Concrete 

8.2 0 

2 Rubberized 

concrete with 

10% 

7.6 0.9 

3 Rubberized 

concrete with 

20% 

7.3 1.1 

4 Rubberized 

concrete with 

30% 

7.2 1.3 

 

Table 4: Flexural strength 

Flexural Strength of Rubberised Concrete 

Type of Mix(W/C = 0.50) Flexural Strength (M Pa) 

28 days 

Normal Concrete 4.1 

Rubberized concrete with 

10% 

4.0 

Rubberized concrete with 

20% 

3.7 

Rubberized concrete with 

30% 

3.3 

 

The water absorption of concrete depends on the quantity of 

recycled aggregate. The amount of absorbed water is 

proportionally increased with increasing recycled aggregate 

content. 

 Wear resistance of the concrete depends on the amount of 

recycled aggregate. Concrete wear resistance decreases with 

increasing recycled aggregate content, due to the increased 

quantity of hardened cement paste, which wears easier than 

grains of natural aggregate. The modulus of elasticity of 

concrete also decreases with increasing recycled aggregate 

content as a consequence of lower modulus of elasticity of 

recycled aggregate compared to natural aggregate. 

According to these test results, the performance of recycled 

aggregate concrete, even with the total replacement of 

coarse natural with coarse recycled aggregate, is mainly 

satisfactory, not only in terms of the mechanical properties, 

but also the other requirements related to mixture proportion 

design and production of this concrete type. The only two 

properties those are lower than for the natural aggregate 

concrete properties are the modulus of elasticity and 

shrinkage deformation. Because of that, it is not 

recommended to apply this type of concrete for structural 

elements for which large deformations can be expected. 

Also, this type of concrete shouldn’t be used for structures 

Workability of concrete in term of slump value 

S.N. Test Series Workability(slump) 

1 Normal Concrete 85 mm 

2 Rubberized 

concrete with 

10% 

100 mm 

3 Rubberized 

concrete with 

20% 

125 mm 

4 Rubberized 

concrete with 

30% 

150 mm 
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exposed to aggressive environment conditions without 

appropriate previous testing 

 

III. CONCLUSION 

 
From the above study, we can conclude that the compressive 

strength of rubberized concrete is much lower then the 

conventional concrete but despite of this it has a large scope 

in concrete products in which replacement is feasible, 

rubberized concrete is also suitable where light weight 

concrete is require such as flasefacdes, stone baling, interior 

construction earthquake shock absorber etc. this type of 

concrete can also be used in roof tops for surface insulation 

and water proofing (20mm thick rendering with less then 

4.75 mm crumb rubber) and this will also utilize the 

discarded rubber which cause a major environmental 

problem. 

According to study analysis, the performance of recycled 

aggregate concrete, even with the total replacement of 

coarse natural with coarse recycled aggregate, is mainly 

satisfactory, not only in terms of the mechanical properties, 

but also the other requirements related to mixture proportion 

design and production of this concrete type. The only two 

properties those are lower than for the natural aggregate 

concrete properties are the modulus of elasticity and 

shrinkage deformation. Because of that, it is not 

recommended to apply this type of concrete for structural 

elements for which large deformations can be expected. 

Also, this type of concrete shouldn’t be used for structures 
exposed to aggressive environment conditions without 

appropriate previous testing 
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