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Abstract: Discarded tyre constitute one of the most important part of solid waste which has 

historically disposed into landfills. Solid waste management is one of the serious issue being 

faced by developing countries all over the world. Many countries have very well tackled such 

issues and strategized the use of such wastes in construction activities. One such good example 

is use of plastic in the construction of road. Lack of resources and use of non-recyclable 

material for construction activities may prove to be a better solution by avoiding harm to earth. 

Now attempt has been made to make use of rubber tyre in concrete by partial or full 

replacement of aggregates. Thorough study has been done in order to understand the behaviour 

of concrete with the use of rubber tyre and its effect on workability and strength of concrete.  
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1 .Introduction 
Land disposal of tyre is a serious issue, since rubber is non-biodegradable material. Stock piled 

tyres may lead to serious health issues and increased pollution problems Waste-Tyre rubber is 

one of the most significant environmental hazards worldwide. Because of the increase in auto 

mobile production, there is a need to properly dispose the vast amounts of used rubber tyres. 

Owing to the fact that the available sites for waste disposal are rapidly depleting, various 

countries have already outlawed the retention of waste-tyre rubber in disposal areas. Hence, 

efforts are being made to discover the prospective use of waste-tyre rubber in construction 

technology. It is considered as an alternative to the natural aggregates, used as filler in concrete 

matrix. Owing to lower strength, the rubberized concrete is recommended for non-load bearing 

structures and structural members. Rubber aggregates in concrete are mechanically cut to the 

required sizes. 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. Concrete is a homogeneous mixture 

of cement, sand, aggregate and essentially water. The proportion of above mixtures highly 

affects the performance of concrete. Moreover, efforts has been made to make use of non-

recyclable material in the manufacturing of concrete. Rubber tyre has been manufactured at a 

large scale and its disposal is quite difficult and it pollutes earth, the use of such tyre rubber 

may be utilized in the casting of concrete, moreover unavailability of aggregates in many areas 
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makes the use of concrete a costly affair. But attempt has been made by many researchers to 

partially of fully replace the fine or coarse aggregate with fine tyre rubber. It has been observed 

that the strength, workability and durability of concrete is highly affected by varying 

percentage of fine meshing of tyre rubber. It has been studied that optimum content of rubber 

and meshing highly affects the performance of concrete. The experimental investigation such 

as split cylinder strength, compressive and flexural strength test reveals the improvement of 

concrete with the tyre rubber. Moreover many of the researchers have made use of fly ash and 

tyre rubber and concluded the improvement in the flexural strength and reduction in the dry 

density of concrete. With the intrusion of rubber in concrete brittle fracture is avoided, resulting 

in enhanced strain and ductility of the concrete is enhanced. The biggest benefit of use of rubber 

tyre is resilient concrete (i.e shock absorbing capacity is enhanced), cracking is avoided.  

1.Literature review 
Raffoul, S., et. al (2016) conducted experimental investigation on the optimization of rubber 

content for concrete. The bonding between concrete and rubber is investigated with the help of 

scanning electron microscope. The optimal rubber content with full replacement of fine 

aggregate leads to better strength production and high workability of concrete. This initial study 

led to the development of an “optimum” RuC mix, comprising mix parameters leading to the 

highest workability and strength at all rubber contents. Compared to a non-optimised concrete 

with 100% replacement of fine aggregates with rubber, the compressive strength of concrete 

with optimised binder material and moderate water/binder ratio was enhanced by up to 160% 

and the workability was improved significantly. 

Meddah, A et. al (2014) conducted experimental investigation of using shredded rubber tire 

in roller compacted concrete used in pavements. The rubber particles are added as a partial 

replacement of crushed aggregates. The engineering parameters of concrete such as unit 

weight, modulus of elasticity, porosity are evaluated as per the varying content of rubber in 

concrete. It is also concluded that the optimal rubber content and its roughness may affects the 

performance of compacted concrete. 

Yilmaz & Degirmenci (2009) conducted experimental investigation on the use of fly ash and 

rubber waste to Portland cement as a composite material for masonry application. Class C fly 

ash and waste automobile tyres with different sizes were used with Portland cement. 

Compressive and flexural strength, dry unit weight and water absorption test was performed. 

It was found that compressive strength decreases with rubber content and increases with fly 

ash content. Flexural strength is enhanced with the rubber tyre, whereas dry unit weight 
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decreases with increasing content of rubber. The brittle fracture of concrete is also improved 

at optimum content of rubber tyre. Though reduction in strength but greater absorption of 

energy during dynamic loading. 

Mavroulidou, M, and Figueiredo (2010) conducted an experimental investigation to use 

waste tyres as a means of recyclable material for casting of concrete. Rounded shape coarse 

and fine aggregates were used, with constant w/c ratio of 0.55 and varying percentage of 

mineral aggregates (10, 20, 30 and 40%) with cube size of 100 mm and 70 mm size. Split 

cylinder tensile strength, static modulus of elasticity, compressive strength and flexural 

strength test was performed using the above samples. Stress-strain curve of concrete was also 

assessed to determine the ductility of concrete sample. 

Reda, et. al (2008) conducted experimental investigation on the effect of adding rubber in 

concrete. The study is conducted to study the mechanical properties of concrete by partially 

replacing the fine aggregate with rubber of varying proportion. It is found the brittle fracture 

of concrete is improved with the intrusion of rubber in concrete. It is also found that optimal 

replacement of rubber material results in desirable results in compressive strength and fracture 

toughness for different loading conditions.   

Almaleeh, et, al (2016) conducted experimental investigation by using waste rubber tyre 

manually cut having size less than 20 mm. Initially fine aggregates (soil) were replaced by 50% 

and then coarse aggregates were replaced with varying percentage of 25, 50, 75 and 100%. The 

concrete cubes of standard size was cured for 7 days. In all phases, concrete was tested for 

density, slump and compressive strength. It is concluded that density for rubberized concrete 

reduces, improvement in slump, compressive and flexural strength decreased significantly.The 

rubberized concrete did not fail completely under the load. The shape of the specimen remains 

cohesive. It sustains more more deformation with less compressive strength. The cohesion 

gives the advantage of making use of this type of concrete where lower strengths are needed. 

It can also be used as architectural finishing as long as its unit weight is light. In such a case, 

the use of the natural sand and gravel will reduce. 

     2.Conclusion   

Based on the literature review, it has been concluded that use of rubberized concrete results 

in high ductility but reduced compressive and flexural strength. The resilience of the 

concrete is improved with the intrusion of rubberized concrete. 
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has lower  specific  gravity  than the  solid  components  of the  concrete.  It  has been  observed    

that the unit weight of rubber concrete decreases by approximately 4% for every 5% 

replacement of aggregates . It is reported that  by  the  addition  of  rubber,  workability is  

reduced and  the  air  content  is  increased[10]. Several  researches have shown that the rubber 

concrete is more resistant to thermal changes; with the  fraction of 5% rubber shreds, cracking 

is reduced to 0.4-0.6mm as compared to 0.9mm in controlled  specimens [11]. Use of rubber 

crumbs also reduces freeze and thaw damage; by adding 5-10 % rubber, mixture exhibits 60% 

higher durability factor after 300 cycles of freezing and thawing. It has also been reported that 

the rubber particles in concrete increase the amount of air content, which is useful for structures 

subjected to freeze and thaw [12]. Rubber shreds provide sufficient restrain against propagation 

of micro-cracks. 
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