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1. INTRODUCTION 

To meet the growing housing and infrastructural needs of the society, concrete is widely used. Its use has expanded from all 

sectors of construction now, including pavements. This material has a relatively low carbon footprint, but the fact that it is 

over used in all construction activities accounts for it being responsible for 5% of global CO2 production. It is not possible to 

use any other material than concrete which fulfills all of the requirements that concrete does. So the best solution would be to 

make this concrete more sustainable. 

The main objective of this project is to utilize the waste products which are produced in huge amount in industries and to 

check its suitability in future use of concrete pavement. The fine aggregate in concrete is replaced by some amount of waste 

materials and the different properties of the modified concrete is compared with the control concrete. The successful 

replacement will help in controlling soil and air pollution in a great way and also prove concrete pavement casting cost 

efficient. 

The main scope of work is checking the suitability of materials which can be replaced by fine aggregate in concrete and 

testing the material so that further casting is done with the better material and obtain results. The Fineness modulus, water 

absorption and specific gravity tests are to be conducted on the material better among crumbed rubber and marble slurry. 

Then the fine aggregate is replaced by the material by some percentage and the properties such as compression tests, water 

content etc., are to be known for the modified concrete. 

 

2. FURTHER RESERCH AND PROBLEMS 

Fine aggregates which are replaced by crumb rubber (CR, 1 mm), the results showed the RC had lower workability, and 

lower value of compressive and tensile strengths. From the different sources, we observed that the loss in mechanical 

properties is due to less adhesion in between the rubber surface and the cement. 

Also it was observed that the compressive strength also decreases with increases in CR content. Modulus of Elasticity is also 

affected due to the addition of CR in Concrete. 

The results show that the decrease in the tensile strength with the rubber content was lower than that in the compressive 

strength. 

The strength decrease observed in the RC with increasing rubber content is attributable to two reasons: 

Cracks are started quickly near the rubber particles in the mix, which quickens the failure of the rubber– cement matrix as the 

rubber particles are much softer than the adjacent cement paste on loading. 

Rubber particles act as voids in the concrete matrix because of the absence of adhesion between the rubber particles and the 

paste. 

(CR- Crumb Rubber, RC- Rubberized Concrete) 
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Abstract- Replacement of a part of pavement by waste rubber can have multifarious environmental and ecological impacts on 

the society. A lot of waste generated is put to better use and a small replacement can make a big difference. Some physical and 

chemical properties are compared with original concrete pavements and the results are used to find out the optimum content 

and the type of material to be added. This rubberized concrete can be useful for pavements as well as for non-load bearing 

units in construction. An attempt to modify the material is carried out using various empirical relations and case studies from 

previously conducted experiments. Fibres made of Crumbed Rubber (CR) can be used in various constructive systems as a 

material. This can show a lot of promise in terms of environmental conservation and sustainable technology. 

This paper posits a solution related to the problem of disposal and dumping of industrial waste. A large amount of solid waste 

generated is put to better use and utilized by a small replacement with a component of concrete. This in turn leads to a huge 

amount of cost saving and has a positive environmental impact. 
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3. WASTE MATERIALS WHICH CAN BE USED IN CONCRETE PAVEMENT: 

• Marble Dust 

• Waste tyre rubber 

• Fly ash 

• Silica dust 

• Steel wire waste 

• Marble slurry 

• Lime waste 

 

4. WHY CRUMB RUBBER? 

Solid waste management is a burning issue. Due to the sudden spike in the automobile industry, an increase in the production 

of rubber tyres is seen 

When these tyres are required to be replaced, the old ones are discarded. The discarded tyres generate a lot of rubber waste 

which needs to be put to better use 

A possible solution for this is to replace the components of concrete in concrete pavements with this waste rubber without 

compromising on the strength. This way solid waste is reduced and cost of materials goes down 

Crumbed rubber is easily available and prevents cracks hence it is preferred over other materials 

 

5. CRUMB RUBBER DETAILS: 

Crumb rubber is recycled rubber produced from automotive and truck scrap tyres. During the recycling process, steel is 

removed, leaving tire rubber with a granular consistency. Continued processing with a granulator or cracker mill, possibly 

with the aid of cryogenics or by mechanical means, reduces the size of the particles further. The particles are sized and 

classified based on various criteria including colour (black only or black and white). The granulate is sized by passing 

through a screen, the size based on a dimension (1/4 inch) or mesh (holes per inch: 10, 20, etc.). 

 

6. EXPERIMENTAL WORKS AND PROCEDURES 

6.1 Water Absorption Test 

The sample of crumbed rubber which is going to be used as a replacement of fine aggregate, is taken and oven dried for a 

period of 24 hours. 

Now, the sample is allowed to cool for some time. 

After the sample is cooled, it is kept in water for 24 hours. 

Note down the mass of sample before and after immersing it in the water. 

After 24 hours, take out the sample from water and note down the mass after draining the extra water. 

The difference of the final and initial mass gives the measure of water absorption of the sample. 

 

6.2 Fineness modulus Test 

Take the sieves and arrange them in descending order with the largest sieve on top. 

Pour the sample in the top sieve and then close it with sieve plate. 

Put this setup in the mechanical sieve and shake it for at least 5 minutes. 

After sieving, record the sample weights retained on each sieve. 

Then find the cumulative weight retained. 

Finally determine the cumulative percentage retained on each sieves. Add the all cumulative percentage values and divide 

with 100 then we will get the value of fineness modulus. 

S-shape curve is what we get and this help in determining the FM. 

 

6.3 Specific Gravity Test 

Take a flask and it should be free from liquid. Weight the empty flask (W1). 

Fill the rubber in the bottle upto half of the flask (about 60g) and weight with its stopper (W2). 

Add water to the rubber up to top of the bottle. Mix well to remove the air bubbles in it. Weigh the flask with cement and 

kerosene (W3) 

Empty the flask. Fill the bottle with water up to the top and weigh flask (W4). 

Specific Gravity (Sg) 

Specific Gravity, Sg = (W2-W1)/ [(W2-W1)-(W3-W4)]x0.79 

Mix design 

(As per IRC44) 

Water-Cement Ratio =0.38 

Mass of Water= 175.43 Kg/m3 

Mass of Fine Aggregate =657.13 Kg/m3 

Mass of Coarse Aggregate=1272.37 Kg/m3 Mass of Super Plasticizer=2.91 Kg/ m3 



 Aagam M. Dalal, Bhavya B. Patel, Purva H. Raichura 039 

Mass of Cement=416 Kg/ m3 

 

6.4 Casting 

9 no of Cubes of 150 x 150 x 150 mm size shall be cast, 3 for 7-days testing and 3 for 28-days and 3 for 56 days testing. A 

sample consists of 3 cube specimens and their average compressive strength represents the test result of that sample. The 

individual variation of a set of 3 cubes should not be more than ± 15% of the average. If more, the test result of the sample is 

invalid. 

Mix 1: Control Concrete. 

Mix 2: Concrete with 5% Crumb Rubber replacement. 

Mix 3: Concrete with 7.5% Crumb Rubber replacement. 

Mix 3: Concrete with 10% Crumb Rubber replacement. 

Mix 3: Concrete with 12.5% Crumb Rubber replacement. 

Curing and De-moulding is done and then cubes are tested for compressive strength at 7, 28 and 56 days. 

 

7. RESULTS AND OBSERVATIONS 

Table 1: Material Properties: Rubber 

Sr. No Properties Test Results  

    

1 Colour Black  

    

 

Specific 

Mesh-30 1.08 

   

2 1-2 mm 1.16 

Gravity 

   

 

2-4 mm 1.17   

 

Fineness 

  

3 2.75 

 

Modulus 

 

   

    

4 

Water 

1% 

 

Absorption 

 

   

    

  

Table 2 Material Properties: Cement And Aggregate 

Sr. No. Property Test Results  

 

Water 

Coarse Aggregate  3 

1 

   

absorption 

Fine Aggregate 

 

1.75 

  

   

     

  Cement  3.16 

 

Specific 

   

2 

Coarse Aggregate  2.81 

Gravity 

   

    

 

Fine Aggregate 

 

2.58    

     

 

Free 

Coarse Aggregate  0.97 

3 

   

Moisture 

Fine Aggregate 

 

3.03 
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Table 3 Design Mix For Concrete 

% Rubber % Sand Water(kg) Cement(kg) Sand(kg) Rubber 10mm 20mm(kg) Superplasti 

     (kg) (kg)  cizer(L) 

0% 100% 175.43 1272.37 657.13 0 508.94 763.42 2.91 

5% 95% 175.43 1272.37 624.27 32.85 508.94 763.42 2.91 

7.5% 92.5% 139.25 348.18 697.10 56.52 342.22 785.19 3.41 

10% 90% 139.25 348.18 678.26 75.36 342.22 785.19 3.41 

12.5% 87.5% 139.25 348.18 659.43 94.20 342.22 785.19 3.41 

 

Table 4 Average Compressive Strength Of Cocnrete Cubes (M30) 

 

 7 day 28 day 56 day 

Content (MPa) (MPa) (MPa) 

    

0% 30.1 41.4 43.1 

    

5% 20.7 25.6 29.6 

    

7.50% 18.8 28.1 30.3 

    

10% 23.7 30.2 32.3 

    

12.50% 13.7 23 24.7 
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Figure 1: Average Compressive Strength Of Concrete Cubes(M30) 
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8. CONCLUSIONS 

As per the readings obtained, the concrete cubes obtained by replacing the fine aggregate with rubber is comparatively lighter 

in weight 

By the incorporation of crumb rubber in normal concrete, it led to a reduction of compressive strength 

Crumb rubber considerably affected toughness. The increase in crumb rubber content enhanced the area under stress strain 

curve 

When we observe the 3 sets of casting, we can see that the cubes with 5% rubber has lower compressive strength compared 

to control concrete, but when we incorporate steel fibres in that, we can see an increase in compressive strength. So, as a part 

of sustainable pavement design, if we improve compressive strength, we can use this 

7 day strength is less but 56 day strength almost falls under the permissible range 
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