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Abstract— In this paper, we are going to discussed about the 

replacement of aggregates by discarded tyre rubber. This 

type of concrete is known as “Rubcrete”. It will cover the 

issues with the natural aggregate and also the explanation 

behind the utilization of rubber. The types of rubber tyre that 

are used, influence of size and content of rubber on 

concrete, effect of surface texture are discussed. Changing 

the properties of rubcrete over the normal concrete, in 

hardened and fresh state like slump, air content, unit weight, 

plastic shrinkage, mechanical strength will be discussed.  In 

this paper we are covering the mechanisms behind the 

strength change, heat, impact resistance and sound 

insulation, freezing and thawing resistance of rubcrete. At 

the last, discussion on applications of rubcrete. 
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I. INTRODUCTION 

There is considerable national interest in using waste or 

recycled materials as aggregates for cement concrete. The 

pressures experienced on landfills and the hazardous nature 

of some of these materials makes the use of these materials 

as aggregates a very attractive option. 

The scarcity and availability at reasonable rates of 

sand and aggregate are now giving anxiety to the 

development industry. In recent years, deforestation and 

extraction of natural aggregates from river beds, lakes and 

other water bodies have resulted in huge environmental 

problems. Erosion of the existing topography usually results 

in flooding and landslides. In addtion the filtration of rain 

water achieved by deposits of natural sand is being lost, 

thereby causing contamination of water reserves are often 

used for human consumption. Hence, to stop pollution 

authorities are imposing more and more stringent 

restrictions on the extraction of natural aggregates and its 

crushing. The best thanks to overcome this problem is to 

seek out alternate aggregates for construction in situ of 

conventional natural aggregates. If we will replace 

aggregate by a number of the waste i.e. used materials, then 

it'll be the simplest option from the economy and 

environmental point of view. Rubber tire is one among the 

simplest possible ways to beat this particular sort of 

problem. Rubber aggregates from discarded tyre rubber in 

sizes are often partially replaced natural aggregates in 

cement concrete construction. The material produced from 

the mixture of concrete and rubber aggregates is named 

―Rubcrete Mix which may be conveniently utilized in 

various applications with promising effects. 

II. JUSTIFICATION IN USING RUBBER TYRES:  

About one crore 10 lakhs all types of new vehicles are added 

each year to the Indian roads. The increase of about 3 crore 

discarded tyres each year poses a potential threat to the 

environment. These stockpiles are dangerous not only from 

potential environmental threat, but also from fire 

hazards and supply breeding grounds for mosquitoes. Over 

the years, disposal of tires has become one among the 

intense problems in environments, and land filling is 

becoming unacceptable due to the rapid depletion of 

obtainable sites for waste disposal. Moreover, tires can even 

rise from the gravel floating upward through a sea of trash to 

interrupt through landfill covers sometimes with explosive 

force. Moreover, tires can even rise from the gravel floating 

upward through a sea of trash to interrupt through landfill 

covers sometimes with explosive force. Already many of 

our Indian States imposed regulation on scrap tire disposal 

and also some states ban the entire tire land filling. So, if we 

will get the will properties from the rubcrete concrete 

then it'll be the simplest option from economical and 

environmental point of view. 

III. TYPES OF RUBBER TYRE USED: 

First, it's important to determine that tires are often divided 

into two categories, distinguishing: (1) car and (2) truck 

tires. Car tires are different from truck tires with regards 

constituent materials, especially natural and artificial rubber 

contents. Considering the high volume of production of car 

tires as compared to truck tires, the previous usually draws 

more interest. The specification of the rubber source 

was vital and will always be laid out in literature 

because it's an influence on shape and texture and 

consequently on the characteristics of the concrete was 

modify by the addition of the rubber. It was also important 

to underline that automobile tires and truck tires differ not 

only in shape, weight and size, but in particular within 

the proportion of the components of the base mixture. In 

fact, the number of rubber/elastomers was found to be 

greater in automobiles (48%) instead of in trucks (43%). 

The percentage of the textile component present was 5% 

in automobile tires and null in truck tires, while the share of 

steel fibers was greater in truck tires (27%) rather than in 

motor vehicle tires (15%). Three broad categories of 

discarded tire rubber are considered: 

1) Chipped rubber: The rubber features a dimension of 

about 25-30 mm. It was wont to replace the coarse 

aggregates in concrete. 

2) Crumb rubber: These particles are highly irregular, in 

the range of 3–10 mm. The rubber was used to replace 

sand. 

3) Ash rubber: The rubber consists of very small particles 

less than 1 mm. It was the powder formed wasn't 

prepared from crumb rubber by grinding. It had been 

prepared unintentionally during the trituration process, 

fallen from the machinery of the plant handling the 

waste rubber. It might be used as filler in concrete 

thanks to its size. 
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There are two major process which are mostly used 

to reduce the rubber size, i.e. mechanical grinding and 

cryogenic reduction. The first method to obtain recycled 

rubber aggregate seems to be more favorable, because it 

leads to irregular texture of ground rubber particles, which 

tends to make a far better bond between cement matrix and 

rubber granules. This texture causes also the effect of 

increased air entrapment. Mechanical grinding is 

additionally the foremost commonly used way of obtaining 

granulates. The method consists of mechanical breakdown 

of rubber into small particles employing a sort of grinding 

techniques, like cracker mills, granulators, etc. The steel 

components are removed by a magnetic separator (sieve 

shakers and traditional separators like centrifugal separator, 

air classification, density, etc. are also used). The fiber 

components are separated by magnets, air classifiers, or 

other separation equipment. 

IV. PROPERTIES OF CONCRETE: 

A. Slump 

Khatib and Bayomy (1999) (Fig. A) had investigated the 

workability of rubcrete mixtures. They observed decrease in 

slump with increasing in rubber aggregate contents by total 

aggregate volume. Their results show that at rubber contents 

of 40% by total aggregate volume, the slump was near zero 

and therefore the concrete wasn't workable by hand. Such 

mixtures had to be compacted employing a mechanical 

vibrator. Mixtures containing fine crumb rubber whichever 

more workable than mixtures containing either coarse tire 

chips or a mixture of crumb rubber and tire chips. In another 

study conducted by Raghavan et al. (1998) (Indicated as B), 

it had been found that mortars containing rubber shreds 

achieved workability like or better than an impact mortar 

without rubber particles. It is not clear, however, whether 

the effect of rubber particles on the workability of concrete 

is attributed to a discount within the density of concrete or to 

actual changes within the yield value and plastic viscosity of 

the mixture. Rheological measurements using fundamental 

techniques (e.g., rheometers) (Indicated as C) instead of the 

highly empirical slump test are therefore needed to clarify 

the effect of the rubber-aggregate content and particle size 

distribution on the rheology of fresh concrete rheology of 

fresh concrete. 

 

 

B. Unit Weight 

Due to the low relative density of rubber, the unit weight of 

rubcrete mixtures decreases because the percentage of 

rubber increases. In addition, the rise in rubber content 

increases the air content, which successively further reduces 

the unit weight (Fedroff 1995). However, the decrease is 

nearly negligible for rubber contents less than 10 to twenty 

of the entire aggregate volume shows that data of unit 

weight versus rubber addition for rubberized concrete fits a 

straight-line curve when fine crumb rubber, coarse tire 

chips, or a mixture of those is employed as fine and/or 

coarse aggregate replacement in concrete. 

C. Air Content 

According to Fedroff et al. (1996), and Khatib and Bayomy 

(1999), they had increased air contain in rubcrete mixtures 

with increased amounts of ground tire rubber. Although no 

AEA (air entraining agent) was used in rubcrete mixtures, 

higher air contents were measured as compared to control 

mixtures made with an AEA (Fedroff et al. 1996). Due to 

the nonpolar nature of rubber particles and their 

ability to entrap air in their jagged surface texture the higher 

air content of rubcrete mixtures could also thanks. When the 

non-polar rubber is added to the concrete mixture, it's going 

to attract air because it repels water. The air may support to 

the rubber particles or perhaps gets trapped in their jagged 

texture. Therefore, increasing the rubber content leads to 

higher air contents of rubcrete mixtures (Fedroff 1995). 

When a mix of rubber, sand, and water was placed during a 

roll-a-meter, an outsized portion of the rubber floated to the 

highest of the meter (Fedroff et al. 1996). Since rubber 

features a relative density of 1.14, it's expected to sink 

instead of float. However, if air gets trapped within the 

jagged surface of the rubber particles, it could cause them to 

float, which supports the idea discussed above. 
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D. Plastic Shrinkage 

Preliminary results of a study conducted by Raghavan et al. 

(1998) suggest that the addition of rubber shreds to mortar 

reduced plastic shrinkage cracking compared to an impact 

mortar. The use of rubber shreds in mortar allowed multiple 

cracks occur over the width of mortar specimens compared 

to one crack during a mortar specimen without rubber 

shreds. In spite of the occurrence of multiple cracking, the 

entire crack area within the case of the rubber-filled mortar 

decreased with a rise within the rubber mass fraction. 

Despite their apparently weak bonding to the cement paste, 

rubber shreds provided sufficient restraint to stop micro-

cracks from propagating. It was observed (Raghaven et al. 

1998) that the control mortar specimen developed a crack 

having a mean width of about 0.9 mm, while the typical 

crack width for specimens with a mass fraction of 5% 

rubber shreds was about 0.4 to 0.6 mm. It was also found 

that the start time of cracking was delayed by the addition of 

rubber shreds, on the other side mortar without rubber 

shreds cracked within 30 minutes, while the mortar with a 

mass fraction of 20% rubber shreds cracked after 1hour. The 

higher the content of rubber shreds, the smaller the crack 

length and crack width, and therefore the more the onset 

time of cracking was delayed. Although additional studies 

are necessary to verify these observations, it appears that the 

addition of rubber shreds might be beneficial for reducing 

plastic shrinkage cracks of mortar and doubtless of concrete. 

E. Mechanical Strength 

The compressive strength of rubberized concretes was 

studied using different sizes and shapes of sample 

specimens. Cylindrical specimens of 75, 100, or 150 mm in 

diameter were employed by Rostami et al. (1993), Ali et al. 

(1993), and Eldin and Senouci (1993), respectively. Topcu 

(1995) had used both 150 mm diameter cylinders and 150 

mm cubes. The compressive strength of ordinary concrete 

obtained from cube tests is above that obtained from 

cylinder tests (Neville 1997  

Indeed, standards like the ecu ENV-206 1992 

include tables of equivalence of strengths for the 2 sorts of 

specimens. Nonetheless, Topcu’s (1995) results for 

rubberized concretes unexpectedly indicated the reverse. 

This discrepancy remains to be explained. Results of varied 

studies find that the mechanical strength of rubcrete 

mixtures is extremely suffering from the dimensions, 

proportion, and surface texture of rubber particles and 

therefore the sort of cement used in such mixtures. The 

effect of these parameters is discussed below. 

 

F. Effect of Rubber Content and Particle Size 

Various published results show that coarse grading of rubber 

granules lowered the compressive strength of rubcrete 

mixtures quite fine grading. For instance, results obtained by 

Eldin and Senouci (1993) indicate that there was about 85% 

reduction in compressive strength and 50% reduction in 

lastingness when the coarse aggregate was fully replaced by 
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coarse rubber chips. However, specimens lost up to 65% of 

their compressive strength and up to 50% of their 

lastingness when the fine aggregate was fully replaced by 

fine crumb rubber. Topcu (1995), and Khatib and Bayomy 

(1999) also showed that the addition of coarse rubber chips 

in concrete lowered the compressive strength quite the 

addition of fine crumb rubber. However, results of tests 

carried out by Ali et al. (1993), and Fatuhi and Clark (1996) 

indicate the other trend. Fatuhi and Clark 1996) show that 

the greater the rubber content utilized in rubcrete mixtures, 

the lower the compressive and tensile strengths achieved. 

G. Effect of Surface Texture of Rubber Particles 

Various studies show that the rougher nature of rubber 

particles utilized in concrete mixtures the higher the bonding 

they develop with the encomapssing matrix and, therefore, 

the upper the compressive strength achieved. For instance, 

Tantala et al. (1996) said that if the bond between rubber 

particles and therefor the surrounding cement paste is 

improved, then significantly higher compressive strength 

rubcrete mixtures might be obtained. To achieve enhanced 

adhesion, it's necessary to pre-treat the rubber. Pretreatments 

can vary from merely washing rubber particles with water to 

acid etching, plasma pretreatment, and various coupling 

agents. The acid pretreatment involves soaking the rubber 

particles in an acid solution for five min then rinsing it with 

water. This will increase the strength of rubcrete mixtures 

through a microscopic increase in surface roughness of the 

rubber, impact of this will improve its attachment to the 

cement paste. Eldin and Senouci (1993) soaked and 

thoroughly washed rubber aggregates with water so as to get 

rid of any contaminants, while Rostami et al. (1993) 

attempted to scrub the rubber using water, water and carbon 

tetrachloride (CCl4) solvent, and water and a latex 

admixture cleaner. Results show that concrete containing 

washed or treated rubber particles achieved more than16% 

higher compressible strength than concrete containing 

untreated rubber aggregates. A much larger improvement in 

compressive strength (about 58%) was obtained when 

rubber aggregates treated with CCl4 were used. 

H. Mechanisms of Strength Reduction 

In 1999 Khatib and Bayomy found that after 28-day 

compressive strength of rubcrete mixtures was reduced by 

93% when 100% of the course aggregate volume was 

replaced by rubber and it was reduced by 90% when 100% 

of the fine aggregate volume was replaced by rubber. They 

figure out that there are three major reason for this strength 

reduction. First, because rubber is far softer than the 

encompassing cement paste,so on the time of loading, 

cracks are initiated quickly round the rubber particles thanks 

to this elastic mismatch, which originate to bring about 

failure of the rubber-cement matrix. Second, thanks to weak 

bonding between the rubber particles and therefore the 

cement paste, soft rubber particles could also be viewed as 

voids within the concrete mix. The assumed increase within 

the void content would definitely cause a discount in 

strength. The third possible reason for the reduction in 

strength is that the strength of concrete depends enormously 

on the density, size, and hardness of the coarse aggregate 

(Mehta and Monteiro 1993). Because aggregates are 

partially replaced with relatively weaker rubber, a discount 

in strength is anticipated. It was also found (Khatib and 

Bayomy 1999) that the flexural strength of rubcrete 

mixtures decreased with a rise within the rubber content 

during a fashion almost like that observed for compressive 

strength, perhaps thanks to similar mechanisms. 

I. Impact Resistance, Heat and Sound Insulation 

According to Topcu and Avcular (1997b), when rubber 

aggregates were added to the mixture the impact resistance 

of concrete increased. It was argued that this increased 

resistance was derived from an increased ability of the fabric 

to soak up energy and insulate sound during impact (Eldin 

and Senouci 1993; Topcu 1995; Rad 1976; Acar 1987). The 

increase became more important in concrete samples 

containing larger-size rubber aggregates. It was expected 

that acoustical tests would substantiate the applicability of 

rubcrete mixtures for roadway sound barriers to scale back 

the consequences of acoustic emissions (Tantala et al. 

1996).  Studied have been done by Wisconsin and 

Pennsylvania Departments of Transportation (DOTs) the 

noise-absorption properties of whole rubber tires as sound 

barriers with moderate success (Tantala et al. 1996). More 

research is required to review the sound insulation effects of 

rubcrete in buildings and other structures. Rubber inclusion 

in concrete also makes the fabric much better thermal 

insulator, which might be very useful especially within the 

wake of energy conservation requirements (Tantala et al. 

1996). However, no pilot projects to require advantage of 

this property in practice are available within the open 

literature. Also, fire tests which was done by (Topcu and 

Avcular 1997) indicated that the flammability of rubber in 

rubcrete mixtures (if any) was much reduced by the 

presence of cement and aggregates. Although more testing is 

required, it's believed that the hearth resistance of rubcrete 

mixtures is satisfactory.  

V. FREEZING AND THAWING RESISTANCE: 

In 1996 Savas et al. had investigated the freezing and 

thawing durability of rubcrete. In this process they found 

various mixtures were obtained by adding 10, 15, 20, and 

30% ground rubber by weight of cement to the control 

concrete mixture. Freezing and thawing tests in accordance 

with ASTM C 666, Procedure A, Test Method for 

Resistance of Concrete to Rapid Freezing and Thawing were 

conducted on the varied mixtures. 

The following conclusions were drawn:  

 because the percentage of mechanically ground waste 

tire rubber in concrete was increased, the freezing and 

thawing durability was decreased. Rubcrete mixtures 

with 10 and 15% ground tire rubber by weight of 

cement exhibited durability factors above 60% after 300 

freezing and thawing cycles. However, mixtures with 

20 and 30% ground tire rubber by weight of cement 

didn't meet this minimum acceptable limit set forth by 

the ASTM standard.  

 For rubcrete mixtures with 10, 20, and 30% ground tire 

rubber, air entrainment didn't provide significant 

improvements in freezing and thawing durability.  
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 During freezing and thawing tests, scaling (as measured 

by the reduction in weight) increased with the rise 

within the number of freezing and thawing cycles and 

amount of ground rubber in concrete.  

A target air content of 5 to 7% is usually selected to 

supply adequate freezing and thawing resistance for 

ordinary concrete mixtures. However, it had been found that 

rubcrete mixtures with compressive strength less than 28 

MPa (4000 psi) aren't considered immune to freezing and 

thawing whether or not they are air-entrained or not (ACI 

1991). It should be noted that although rubcrete mixtures 

usually have high air contents, the large-size and non-

uniform distribution of trapped air voids could be a possible 

reason for his or her lack of freezing and thawing resistance, 

especially for mixtures with high contents of rubber. 

A. Uses of Rubcrete Concrete 

Fattuhi and Clark have suggested that rubcrete could 

possibly be utilized in the subsequent areas: 

1) Where vibrations damping is required, like in 

foundation pad for machinery, and in railway stations. 

2) It can be used in trench filling and pipe bedding, pile 

heads and paving slabs.  

3) Also, it is usable where resistance to impact or blast is 

required like in railway buffers, jersey barriers and 

bunkers. 

Rubcrete due to its electromagnetic unit weight 

could also be suitable for architectural applications like  

1) nailing concrete,  

2) false facades,  

3) stone backing, and  

4) interior construction. 

 Topcu and Avcular have suggested that it's going to 

be utilized in highway construction as a  

1) shock, in sound barriers,  

2) as a sound boaster, and  

3) also in buildings as an earthquake shock-wave absorber. 

However, more significant research is required before 

strong recommendations are often made. 

B. Advantages 

1) Recycled rubber pavers are versatile, so it can be 

ordered in different colours and shapes, They can be 

manufactured to be flexible, more resilient surface over 

tree roots than traditional paving materials.  

2) Instead of using conventional construction materials, 

Rubcrete can reduce density, improved drainage 

properties and better thermal insulation.  

3) Recycle rubber paver blocks are easy to install, so it 

doesn’t require pouring and modular nature of product 

allows for easy estimation of amount needed to cover a 

surface. (iv) Rubber paver blocks are eco friendly, so 

they remove excess waste tires from landfills and put 

them to good use. 

C. Disadvantages 

1) The white patches, color variation were observed on the 

paver block surface.  

2) Rubber paver blocks do not appear as natural as stone 

paving materials.  

3) It is harder to find than traditional paving materials and 

may have to order online.  

VI. CONCLUSIONS 

Rubber recycling saves natural resources, since using 

recycled rubber reduces the necessity for precious natural 

aggregate (mostly river sand and gravel, also as crushed 

stone aggregate), furthermore resulting in the preservation 

of the environment and the reduction of landfill areas. 

Reduced compressive strength of concrete thanks to the 

inclusion of rubber aggregates do limit its use in some 

structural applications, but it's few desirable characteristics 

like lower density, higher impact and toughness resistance, 

enhanced ductility, and better sound insulation etc. These 

properties are often advantageous to some construction 

applications. It is also possible to form relatively high-

strength rubber concrete using magnesium oxy-chloride 

cement, which provides better bonding characteristics to 

rubber and significantly improves the performance of 

rubcrete. Moreover, adhesion between rubber particles and 

other constituent materials are often improved by giving 

pre-treating the rubber aggregates. Especially, by knowing 

that the shrinkages measured of those concretes show that 

the consequences of incorporating rubber aggregates aren't 

negligible and encourage the continuation of research during 

this field. The future NGC using waste tyre rubber could 

provide one among the environmentally friendly and 

economically viable products. the experimentally proved 

fact is that they are substantially resistant to the combined 

action of frost and deicing salts, making them very 

promising. However, more studies are needed before one 

can draw final recommendations and set forth design 

guidelines for such applications. 
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