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The main aim of this paper is to design concrete pavement by using rubber as a fibre. To reduce the environmental impact, the use 

of waste materials like crumb rubber in road construction is being increasingly encouraged. Rubber tyre waste is increasing 

rapidly due to the rise in automobiles and vehicles. Disposal of this rubber is a serious environmental problem. An experimental 

investigation was carried out to identify the potential of incorporating rubber aggregates as a partial replacement of fine 

aggregate in the concrete using the weigh batching method. Concrete is a composite material consisting of cement, water, fine 

aggregate, and coarse aggregate. High-strength concrete was prepared at w/c 0.35. In this present study, a comparison is carried 

out between the conventional concrete blocks and the advanced concrete blocks, which are made up of partially replacing fine 

aggregate with crumb rubber, i.e., 2%, 4% and 6% of unit weight of sand and analysingthem. 

 

KEYWORDS: Concrete pavement block, Crumb rubber, Compressive strength. 

1. INTRODUCTION 

 In this experiment, we compared conventional 

concrete pavement to designed concrete pavement. The 

rapid increase in the number of vehicles in the last 

decades has been accompanied by a rapidly growing 

amount of rubber tyre waste. Of the 1.5 plus billion 

waste tyres that are generated every year worldwide, 

6% are in India. India is the world’s third-largest 

producer and fourth-largest consumer of natural rubber. 

According to the report, the automobile industry is the 

largest consumer inthe country. According to Business 

Standard, India produces 6.5 lakh tyres per year.Several 

studies on the effect of the incorporation of shredded 

rubber tyres as an aggregate on concrete performance 

have been reported in the literature. This research 

consists of analysing the effect of the addition of rubber 

particles on the physical and mechanical properties of 

concrete. In order to produce new materials which can 

satisfy some technical applications and to help 

decision-makers to make solutions for the management 

of rubber waste. The use of shredded rubber may reduce 

the cost and help to preserve natural resources.The aim 

of the present work is to study the possibility of crumb 

rubber on road pavements. The crumb rubber particles 
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are used to partially replace fine aggregate in concrete. 

as partial substitution by the unit weight of fine 

aggregate at a rate varying from 2%, 4%, and 6%. Also, 

compare the standard block and advanced block six of 

150mm x 150mm x 150mm cubic mould. The effect of 

adding crumb rubber as partially replaced fine 

aggregate is evaluated by a laboratory test. 

 

2. Material And Method 

This prospective comparative study was carried out on 

our college workshop of the Department of Civil 

Engineering, J D College of Engineering & Management, 

Nagpur affiliated to Dr. Babasaheb Ambedkar 

Technological University, Lonere. Dist – Raigad. 

Maharashtra (India), under the Co-ordination of our 

project Co-ordinator Prof. TejaswiniJunghare& under 

the guidance of Asst. professor Nilesh Pal. 

Materials: 

1. OPC Cement 

2. Fine aggregate (sand) (0.75-4.75 mm) 

3. 10 and 20 mm aggregate 

4. Shredded and crumbed rubber - Industrial waste 

and waste tyres obtained in a biodegradable state 

5. Water: It has a good pH range (6 to 8.5) and can be 

used in construction. 

Check the properties of the collected material: 

1. Grade of cement: OPC 53 grade/Specific gravity of 

cement/Fineness of cement/Consistency of initial 

and final setting time. 

2. Aggregate Size and Shape: 10 mm and 20 mm 

angular shapes with good texture are used. 

3. Rubber bulking properties of shredded rubber 

 We have chosen the rubber fibre as it is a cheap 

material with enough properties to bind and replace 

the aggregate as a partial replacement. 

 Preparation of the rubber and sand mixture: 

collected crumbed rubber should be cleaned 

properly and then mixed according to proportion. 

 The proportion of rubber is based on percentages 

like 2%, 4%, and 6% by its weight. 

1. Comparison of workability: 

Workability by Slump cone testing is performed on 

fresh concrete to know the ease of placement without 

any segregation and the water-cement ratio of the 

concrete. 

 We have decided to design a mix of conventional 

concrete of M20 grade. The ratio of mix is 1:1.5:3 in 

which cement, sand, and aggregate are taken 

respectively, and the W/C ratio is considered as 0.5. 

 We have calculated all the proportions according to 

the mix with proper precautions to prepare concrete 

paste ready for the test. 

 The apparatus, named Slump Cone, has a diameter 

of 100 mm, a lower diameter of 200 mm, and a 

height of 300 mm. It also has a plane hexagonal 

surface to rest the mould on. 

 After the placement of concrete in the mould by 

proper tamping by a tamping rod in three layers 

individually, the mould gets removed vertically 

upward without disturbing the slump. After that, 

measure the height of the slum to decide whether 

the concrete has a proper w/c ratio or not. 

 Then we designed the mix of designed concrete by 

changing the proportion of rubber by following the 

same procedure with reference to IS119–1959, then 

analysed the result. 

 The proportion for the design mix was then 

finalized. 

Comparison of  Compressive Strength: 

 For reference, the compressive strength test of the 

conventional concrete block will be done by using 

CTM for the blocks of 3 & 7 days of curing with 

reference to the IS code. 

 Then compressive strength tests of the designed 

concrete blocks will be done by using CTM for the 

blocks of 3 & 7 days of curing for various 

proportions of plastic and rubber. 

 Both types of blocks are tested by Structwell 

Designer and Consultant Pvt. Ltd. Under the 

supervision of a lab engineer, 

  

 All these tests are performed to decide at which 

proportion of partial replacement of rubber in the 

design mix the compressive strength and properties 

get enhanced or nearly conventional concrete, 

which satisfies our objective. 

The more we accept the use of rubber in the design mix, 

the more it will be cost-effective and lightweight as 

compared to conventional concrete, which ultimately 

helps to make a structure lightweight as compared to 

conventional concrete without compromising on the 

strength factor. 
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3. Problem statement 

Waste rubber is one of the significant environmental 

problems worldwide. It needs to be utilised and 

disposed of easily. The worldwide rise in demand for 

cement and aggregate will surely hamper the 

availability of natural resources, so we are looking for a 

substitute for aggregate as a waste of rubber. We will 

use crumbed rubber with a smaller size (4.75 mm) 

obtained from the used tyre degradation process. The 

image shows a sample of crumbed rubber used as 

waste. 

 

4. Result 

TEST REPORT OF CONCRETE CUBE 

1. Crushing Strength Test 

1 Concrete Pavement Block for 3 Days testing for 

Crushing Strength (N/mm2) 

 

Sr. 

No. 

Cube ID Mark Sample 

– I 

Sample - 

2 

Sample - 

3 

Avg. 

1. (Conventional) 25.1 24.8 22.8 24.4 

2. 2% 15.6 16.5 16.8 16.3 

3. 4% 14.8 16.2 15.8 15.6 

4. 6% 13.2 14.8 13.9 13.96 

 

2. Concrete Pavement Block for 7 Days testing for 

Crushing Strength (N/mm2) 

Sr. 

No. 

Cube ID Mark Sample 

– I 

Sample - 

2 

Sample - 

3 

Avg. 

1. (Conventional) 29.1 30.8 31.9 30.6 

2. 2% 22.3 19.3 23.1 21.7 

3. 4% 18.7 22.7 20.6 20.7 

4. 6% 17.4 18.3 19.7 18.47 

 

5. Slump Cone Test 

For M20 Grade of Concrete, we have prepared Mortar 

four times, one for Conventional Concrete Blocks 

(Mortar Type 1), Later for Replacement on various 

percentage Mortar Type 2, Mortar Type 3 & Mortar 

Type 4 has been prepared respectively. 

Concrete Pavement Blocks Mortar Slump Test for all 

mixes 

 

6. Conclusion 

1. Testing found the workability of designed concrete 

to be up to the mark. 

2. It achieved more compressive strength as compared 

to conventional concrete blocks and designed 

concrete blocks. 

3. We found a compatible proportion of rubber for the 

designed concrete block. 

4. We found the design cost and weight of designed 

concrete blocks to be less as compared to 

conventional concrete blocks.  

 

Future Scope 

The thesis studies the M20, M25, and M30 grade TRAC 

up to 10% replacement by weight batching. Further, the 

study can be extended both with an increase in grade 

and replacement with the preferable use of admixture to 

improve the bond strength when desired to choose 

higher grades of concrete. In this study we used rubber 

as reinforcement in tensile zone. It is suggested to use 

the rubber reinforcement strips as additional 

reinforcement for further study. The study of rubber 

reinforced concrete can be extended to change the size 

of the rubber strips in the tensile zone. Investigation into 

the feasibility of producing rubber-based concrete 

blocks on a commercial basis and investigating the 

potential for enhanced thermal efficiency and sound 

insulation. Further work will be undertaken to develop 

a suitable mix design procedure specifically for TRAC. It 

is hoped that this can be done in conjunction with the 

development of lower cost rubber aggregates which are 

acceptable for use in TRAC mixes. This will assist in the 

development of least-cost technology options for the 

manufacture of TRAC products. The durability of TRAC 

will also be the subject of further investigation. Further 

work will be undertaken to investigate other durability 

issues, such as corrosion and vibration resistance. 
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