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I. INTRODUCTION 
 

Now a days in industries the demand of vehicles 

increased day by days, it need transportations of 

materials, food and medicine. The uses of vehicles 

increased day by day, there for disposal of rubber 

tire is made a very big problem in our society, it 

cannot dump into land or either burn due air 

pollution, so researcher try to used waste tire rubber 

in construction industries,  the waste tire rubber can 

be used in construction of highways or Some 

research has already been conducted on the use of 

waste tire as aggregate replacement in concrete 

showing that a concrete with enhanced toughness 

and sound insulation properties can be achieved. 

Rubber aggregates are obtained from waste tires 

using two different technologies: mechanical 

grinding at ambient temperature or cryogenic  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

grinding at a temperature below the glass transition 

temperature. The first method generates chipped 

rubber to replace coarse aggregates, whereas the 

second method usually produces crumb rubber to 

replace fine aggregates. In this work the most 

relevant knowledge about the properties and the 

durability of concrete containing tire rubber wastes 

will be reviewed.  

 

Furthermore, it discusses the effect of waste 

treatments, the size of waste particles and the waste 

replacement volume on the fresh and hardened 

properties of concrete. Investigations carried out so 

far reveal that tire waste concrete is specially 

recommended for concrete structures located in 

areas of severe earthquake risk and also for 

applications submitted to severe dynamic actions like 

railway sleepers. This material can also be used for 

Abstract- Cheapest material in construction material is concrete, every year construction materials demand 

increases due to infrastructure developments and its ingredient quire by naturally resources.  For protection of 

environmental natural resources should be conserved by using alternative materials which are recycled or waste 

materials. A rubber tire can be used as a partially replacement of Coarse aggregate with tyre rubber aggregate in 

concrete. A rubber tire is a locally available materials, can be achieved by waste of vehicle tire rubber. In this 

study Concrete mix design of M30 grade concrete were designed as per IS 10262: 2010, with water/cement ratios 

of 0.45. The tyre rubber Aggregate of 5% 10% and 15% (By weight) were partially replaced with Coarse 

aggregate in this concrete mix. The specimens with 0% discarded tire rubber taken as control mix. The 

experimental results show a reduction of the Compressive Strength and Flexural Strength as the percentage of 

rubber aggregate increases. It is also observed that the workability of concrete decreases as percentage of rubber 

aggregate increases up to 15%. It is observed that discarded tire rubber may be utilized for the partial 

replacement for natural aggregates up to 5% without enough reduction in its desired strength. 

Keywords- Waste material, Tire rubber, M30 grade of concrete, Compressive Strength, Flexural Strength, 

Workability and sustainable concrete. 
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non-load bearing purposes such as noise reduction 

barriers. Investigations about rubber waste concrete 

show that concrete performance is very dependent 

on the waste aggregates. Further investigations are 

needed to clarify for instance which are the 

characteristics that maximize concrete performance. 

In this paper total number of twenty-four beam 

casted for Flexural strength test, in which coarse 

aggregate has been replace by 0%,5%,10% and 15% 

by tire rubber aggregate. 

 

II. LITERATURE REVIEW 

 
1. Following are the Literature Review 

A. Sofi2017 studied the performance of concrete 

mixtures incorporating 5%, 7.5% and 10% of 

discarded tyre rubber as aggregate and cement 

replacements. The highest reduction was related to 

7.5% and 10% replacement for both grades of rubber 

used. The reduction in compressive strength at 28 

days of age was about 10–23% for aggregates and 

20–40% for cement replacement). Replacement of 

rubber for aggregate or cement in concrete caused a 

reduction in its flexural strength for both grades. 

Reduction in modulus of elasticity was 17–25% in the 

case of 5–10% aggregate replacement by chipped 

rubber and the corresponding reduction for 

powdered rubber was 18–36. 

 

Blessen Skariah Thomas n, Ramesh Chandra 

Gupta 2016 Studies show that there is a promising 

future for the use of waste tire rubber as a partial 

substitute for aggregate in cement concrete. It was 

noticed from literatures that workable concrete 

mixtures can be made with scrap tire rubber and it is 

possible to make light weight rubber aggregate 

concrete for some special purposes. Rubberized 

concrete shows high resistance to freeze-thaw, acid 

attack and chloride ion penetration. Use of silica 

fume in rubberized concrete enables to achieve high 

strength and high resistance to sulphate, acid and 

chloride environments. 

 

S Dhiman et.al 2020 Studied the performance of 

concrete mixturebycoarse aggregate has been 

replaced at 0-50% with chipped rubber.  The results 

show that the concrete with replacement by 20% of 

chipped rubber gives the significant results for 

compressive strength and split tensile strength. 

 

M.A. Aiello et.al 2010 Investigate the properties of 

various concrete mixtures at fresh and hardened 

state, obtained by a partial substitution of course 

and fine aggregate with different volume 

percentages of waste tyres rubber particles, having 

the same dimensions of the replaced aggregate. The 

rubberized concrete mixtures showed lower unit 

weight compared to plain concrete and good 

workability. The results of compressive and flexural 

tests indicated a larger reduction of mechanical 

properties of rub concrete when replacing coarse 

aggregate rather than fine aggregate.  

 

On the other hand, the post-cracking behaviour of 

rubberized concrete was positively affected by the 

substitution of coarse aggregate with rubber shreds, 

showing a good energy absorption and ductility 

indexes in the range observed for fibrous concrete, 

as suggested by standard (ASTM C1018-97, 1997).  

 

III. OBJECTIVE 

 
 Throughout this study we look at the 

performance of concrete of grade M30 having 

chip tyre rubber; partially replaced of rubber of 

5%,10% 15%. (By weight) with Coarse aggregate. 

 In terms of Flexural Strength and workability will 

be done for all those categories of concrete.   

 After that based on the comparison of all those 

different categories (5%,10% $ 15% Rubber) of 

M30 grade of concrete, we should recommend 

the most efficient category 

 

IV. MATERIAL PROPERTIES 

 
Ordinary Portland cement of grade 43, conforming 

to Indian Standards (IS): 8112-1989 was used. 

Specific gravity of cement was found to be 3.15, 

Normal consistency was 33%, Initial setting time was 

45 min, final setting time was 385 min. Natural River 

sand confirming to zone II as per IS: 383-1970. 

Specific gravity of fine aggregate was found to be 

2.81, free surface moisture 1%, water absorption 2%, 

fineness modulus 2.26).  

 

Coarse aggregate of 10 mm and 20 mm sizes of 40% 

and 60% were used, fineness modulus Coarse 

aggregates was found to be 7.06 and its water 

absorption was 0.79. Specific gravity of Coarse 

aggregate was found to be 2.76 and its Bulk density 

was 1600Kg/m
3
. Clean potable water free from 

suspended particles, chemical substances, biological 

elements, etc. is used both for mixing of concrete 
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and curing. The maximum size of the rubber 

aggregate was 20 mm as shown in Figure 2.2.  In 

terms of chemical compositions, tire rubber granules 

contain more than 90% of styrene-butadiene rubber 

(SBR) and carbon black, together with small amount 

of Oxidize zinc and Sulphur (Jusli et al., 2014).  

 

The stiffness modulus of tire shred varies between 

0.47 and 2.7 MPa and is dependent on the loading 

direction (Edeskär, 2006). Specific gravity test was 

conducted on the rubber aggregate chips and found 

to be 1.123 which varies in range of 0.9 to 1.16.  

weight loss of rubber granule at different 

temperature was also investigated by Jusli et al. 

(2014) and it was found that at temperatures of 40–

125°C, 325–435°C and 470–525°C, the weight loss 

was about 2, 35, and 55.3%, respectively. 

 

 
Fig 1. Text Here Your Fig Title. 

 

 
Fig 2. Text Here Your Fig Title. 

 

1. Mix Proportion: 

In this study four different types of mixes or 

combination is being considered and designed as 

per Indian Standard Specification IS: 10262(2009). 

 

Table 1. Mix design ratio. 

Cement Sand Aggregate 

10 mm 

Aggregate 

20 mm 

Water 

1 1.58 1.009 1.514 0.45 

 

The concrete mixes made by replacing the coarse 

aggregates with 0%, 5%, 10% and 15% of discarded 

tire rubber by weight.  

 

V. METHODOLOGY 
 

1. Workability test: 

Workability of concrete describes the ease or 

difficulty with which the concrete is handled, 

transported and placed between the forms with 

minimum loss of homogeneity. 

 

Workability is important because, if 

 The concrete mixture is too wet, coarse 

aggregates settle at the bottom of concrete 

mass and as a result concrete becomes non-

uniform composition, 

 The concrete mixture is too dry it will be difficult 

to handle and place it in position 

 

2. Slump cone test: 

This test is carried out with a mould called slump 

cone whose top diameter is 10cm, bottom diameter 

is 20 cm and height are 30 cm. the test may be 

performed in the following steps: 

 Place the slump mould on a smooth flat and 

non-absorbent surface. 

 Mix the dry ingredients of the concrete 

thoroughly till a uniform colour is obtained and 

then add the required quantity of water. 

 Place the mixed concrete in the mould to about 

one-fourth of its height. 

 Compact the concrete 25 times with the help of 

a tamping rod uniformly all over the area. 

 Place the concrete in the mould about half of its 

height and compact it again. 

 Place the concrete up to its three fourth height 

and then up to its top. Compact each layer 25 

times with the help of tamping rod uniformly. 

For the second subsequent layers, the tamping 

rod should penetrate into underlying layers. 

 Strike off the top surface of mould with a trowel 

or tamping rod so that the mould is filled to its 

top. 

 Remove the mould immediately, ensuring its 

movement in vertical direction. 
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 When the settlement of concrete stops, measure 

the subsidence of the concrete in millimetres 

which is the required slump of the concrete. 

 

 
Fig 3.Rubberise concrete $ slump cone. 

 

Compressive Strength Test: 

 Cement fine aggregate and coarse 

aggregate (up to 38mm) to be used for 

making concrete are weighted in the ratio to 

be used in the field and area of hand mixing 

or by machine mixing  

 Now water is added and the entire batch 

mixed until the concrete appears to be 

homogeneous and has the desired 

consistency. Test specimens recommended 

are 150 x 150 x 150mm cubes. 

 Mixed concrete is filled into the moulds in 

layer of 50mm and each layer is tamped with 

bar 16mm in diameter and 600mm long 35 

times or with a vibrator. 

 Test specimens are stored at a temperature 

of 27 ± 3 degree Celsius at 90% humidity for 

24 ±1/2 hours from the addition of water to 

the dry ingredients 

 After this time specimens are removed from 

the mould and placed in water and kept 

there until taken out just before the test 

 Usually, specimens are tested for 7 days or 

28 days strength but IS code only suggest 28 

days strength  

 7 days strength of concrete should be at 

least 2/3 of 28 days strength of concrete 

 Specimens is placed between the plates of 

the compression testing with the care that 

the axis of specimen is aligned with the 

Centre of thrust of the spherically seated 

plate 

 Compressive testing machine should be able 

to apply gradual load of 14N/mm
2
/minute. 

Till the specimen is crushed  

 Average of the three value is taken as the 

compressive strength of concrete provided 

the individual variation is not more than ± 

15% of the average 

 The compressive strength of concrete at 7 

days should be about 2/3of compressive 

strength of the same concrete sample at 28 

days.    

 

 
Fig 4. Rubberized concrete. 

 

 
Fig 5. Compression testing machine. 

 

3.2 Flexural Tensile Strength: 

 Direct measurement of tensile strength of 

concrete is difficult 

 Neither specimens nor testing apparatus 

have been designed which assure uniform 

distribution of the pull applied to the 

concrete 
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 Flexural tensile strength test is done to 

determine the tensile load at which concrete 

may crack 

  It is an indirect test for assessing the tensile 

strength of concrete 

 Same material used as used for compressive 

strength test 

 Further concrete is filled in the mould of size 

150 x 150 x 700mm and tamped with 

temping bar weighing 2kg, 400mm long 

 Specimen is placed in the testing machine 

on two 38mm diameter rollers with the c/c 

distance of 600mm. then load is applied 

through two similar rollers mounted at third 

point of supporting span i.e., spaced at 

200mm c/c 

 Load is applied without shock and increasing 

continuously at a rate of 0.7N/mm
2
/minute 

Until the specimens fail. 

 

𝒎𝒐𝒅𝒖𝒍𝒖𝒔 𝒐𝒇 𝒓𝒖𝒑𝒕𝒖𝒓𝒆 =
𝐩𝒍

𝐛𝐝²
 

a > 200mm 

 

=
𝟑𝐩𝐚

𝐛𝐝²
200mm > a >170mm 

 

a = distance between the line of fracture and the 

nearest support measured on Centre line of the 

tensile side of the specimens (cm). 

b and d is measured width and depth of specimens 

respectively. 

l = length of span on which the specimens is 

supported (cm). 

p = maximum load applied to the specimen. 

 

 
Fig 6. Rubberized concrete. 

 

 
Fig 7. Rubberise concrete beam. 

 

 
Fig 8. Flexural Strength Test Machine. 

 

VI. RESULT AND DISCUSSION 
 

1. Workability; 

Workability of M30 grade of concrete which is 

partially replaced of coarse aggregate by 0% 5% 10% 

and 15% with chip tyre rubber  

 

Table 2. Results of workability. 

S.No Specification Slump 

(mm) 

Water-cement 

ratio 

1 Control concrete 

(CC) 

95 0.45 

2 CC + 5% Rubber 

aggregate 

90 0.45 

3 CC + 10% Rubber 

aggregate 

82 0.45 

4 CC + 15% Rubber 

aggregate 

75 0.45 
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Fig 9. Variation in Slump value with rubber content. 

 

2. Compressive Strength: 

A 24 number M30 grade of concrete cube 

(150mm×150mm×150mm) has been casted and 

tested for compressive strength of concrete. 

 

Table 3. Compressive strength of rubberized 

concrete. 

% Of replacement of 

rubber with coarse 

aggregate 

Compressive 

strength (MPa) 

7 days 28 days 

0 23 35 

5 19 30 

10 17 25 

15 15 23 

 

Fig 10. Compressive strength of rubberized concrete. 

Table 4. % of reduction of compressive strength of 

rubberized concrete. 

% Of replacement of 

rubber with coarse 

aggregate 

% Of reduction of 

compressive strength of 

rubberized concrete 

7 days 28 days 

0 0 0 

5 17.39 14.28 

10 26.08 28.57 

15 34.78 34.28 

 

The compressive strength of rubberized concrete in 

% of changes of aggregate with rubber has been 

shown in Table 8 and Figure 6. 

 

Percentage of decrement in compressive strength of 

rubberized concrete has been shown in Table 9 and 

Figure 7. 

 

 
Fig 11. % of reduction of compressive strength. 

 

3. Stress-strain relationship: 

Stress-strain curve of normal concrete (NC), 

rubberized concrete with 5%rubber(CRC-5),10% 

rubber (CRC-10), 15%rubber (CRC-15). From the 

figure it can be observed that rubber particle usage 

in concrete result in concrete failure with large 

deformation and high energy dissipation. From the 

figure it can be observed that there is a linear 

increase of stresses until it reaches its peak before 

energy is released by specimen´s fracture. For this 

case, the specimens behave like a brittle material of 

which the total energy generated upon fracture is 

elastic energy.   
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Fig 12. σ-ε diagram  for different Rubber content(%) 

in the Concrete. 

4. Flexural strength: 

A 24 number M30 grade of concrete beam 

(150mm×150mm×700mm) has been casted and 

Tested for Flexural strength of concrete. 

 

Table 5. Flexural Strength of rub-concrete. 

 
 

 
Fig 13. Flexural Strength of rubberised concrete. 

 

Table 6. % of reduction of Flexural Strength of 

rubberised concrete. 

S.No % Of replacement 

of Rubber with 

Coarse aggregate 

% Of reduction of 

Flexural Strength of 

Rubberised Concrete 

1. 0 0 

2. 5 4.39 

3. 10 14.28 

4. 15 17.03 

Percentage reduction of Flexural Strength when 

Coarse aggregate is partially replaced with chip tyre 

rubber. this is represented in the following figure  

 

 
Fig 14. % Reduction in Flexural Strength. 
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