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Abstract 

 

The purposes of this study investigate (or) exploded the mechanical behavior of concrete with crumb and chipped waste tire 

material. The test program was carried out to develop information about the mechanical properties of rubberized concrete. It is 

possible to have more flexible concrete while using the fiber shaped waste tire rubber. A control ordinary Portland cement mix is 

designed using Indian Standards methods and crumb rubber contents of 15, 20, and 25% by volume were chosen by partially 

replacing the fine aggregate and the chipped rubber content of 10, 20, and 30% by partial replacement of coarse aggregate. The 

compressive strength, flexural strength, indirect tensile strength and bond capacity of rubberized concrete were investigated 

experimentally in this project at 3,7,14 and 28-days.           
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Management of waste-tire rubber is very difficult for municipalities to handle because the waste rubber is not easily 

biodegradable even after long-period of landfill treatment. However, the waste tire rubber is a promising material in the 

construction industry due to its lightweight, energy absorption, erosion control, sound and heat insulating properties. The 

rubberized concrete results show the following toughness and ductility and less unit weight compared with the regular concrete. 

It states that the finding a way to dispose of the rubber in concrete would enhance the understanding on how to incorporate the 

crumb rubber in greater engineering usage. This provides a high impact and fatigue loading without any fear of brittle concrete 

failure. This project presents data on the mechanical properties of concrete incorporating crumb and chipped rubber. These data 

were compared to those of the control mixes, which was prepared separately. This may cause a decrease in compressive strength 

of the concrete which will be compensated by adding NaOH (saturated sodium hydroxide solution to wash the waste tire) and a 

bonding agent to increase bond between the cement and tire. 

Waste-Tire rubber is one of the significant environmental problems worldwide. With the increase in the automobile 

production, huge amounts of waste tire need to be disposed. Due to the rapid depletion of available sites for waste disposal, many 

countries banned the disposal of waste tire rubber in landfills. It is recommended to use rubcrete in the production of curbs, 

roads, concrete blocks, and nonbearing concrete wall. Concrete casted using crumb rubber as a partial replacement to sand shows 

a significant increase in the concrete strength compared to the concrete casted using chipped rubber as coarse aggregate with 

conventional concrete by partial replacement. 

Recycled waste tire rubber is a promising material in the construction industry due to its lightweight, elasticity, energy 

absorption, sound and heat insulating properties. In this paper the compressive strength of concrete utilizing waster tire rubber 

has been investigated. Recycled waste tire rubber has been used in this study to replace the fine and coarse aggregate by weight 

using different percentages. An emerging field for the reuse of scrap tyres is in the production of concrete, where tyre rubber can 

be used as a partial replacement to natural aggregates. This has the additional advantage of saving in natural resources. Shredded 

or ground tyres are different to other waste materials with a potential for re-use, because their production method is now well 

developed. 

Hence, the reuse of this material in concrete could have both environmental advantages and at the same time ensure economic 

viability. However, for concrete with scrap tyre aggregate to be considered as a construction material, the minimum requirements 
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of strength and durability should be met. This has recently been the subject of a number of studies but the area is still relatively 

less researched than the use of tyres in the other applications mentioned above. 

 
Fig. 1: Fine Rubber 

II. METHODOLOGY AND EXPERIMENTAL INVESTIGATION 

The main objective of this paper is as below: 

 To study the physical properties of material required for concrete (fine Aggregate, Coarse Aggregate, Cement, and Rubber) 

 To find out the Concrete mix design as per IS 10262 : 2009  

 To investigate the Strength parameter such as compressive strength, flexural strength, indirect tensile strength and bond 

capacity of Conventional Concrete at 3,7,14 and 28-days. 

 To Compare the result of Rubberized Concrete with Conventional Concrete 

III. MATERIAL COLLECTION FOR EXPERIMENTAL PROGRAMME 

 Cement A.

The cement used for casting the specimen is JAYPEE 53 grade ordinary Portland cement. The required quantity is procured as 

single batch, stored in airtight bags are used for the experimental programme. The various properties of cement were determined 

experimentally and are tabulated. 
Table – 1 

Physical Properties of Cement 

S.NO DESCRIPTION RESULT 

1 Normal consistency 32% 

2 Initial setting time 35min 

3 Final setting time 9hrs27min 

4 Specific gravity 2.95 

 Properties of Fine Aggregate B.

The material smaller than 4.75mm size is called fine aggregate. Natural sands are generally used as fine aggregate. The particle 

size distribution of fine aggregate was determined from sieve analysis and the experimental results carried out to find other 

properties of fine aggregate are given. IS sieve ranging from 4.75mm to 150 micron were used to conduct the sieve analysis and 

fineness modulus was found out. From the sieve analysis results, it is found that the fine aggregate confirms to Zone II and is 

designated as fine sand. All tests are carried out as per IS: 383-1970. 
Table – 2 

Physical Properties of Fine Aggregate 

S.NO DESCRIPTION RESULT 

1 Specific gravity 2.68 

2 Fineness modulus 3.33 

3 Gradation zone II 

 Properties of Coarse Aggregate C.

The material retained on 4.75mm sieve is termed as coarse Aggregate. Crushed stone and natural gravel are the common material 

used as coarse aggregate for concrete. Coarse aggregate are obtained by crushing various types of granites, schist, crystalline and 

lime stone and good quality sand stones. When high strength concrete is required a vary fine grained granite perhaps the best 

aggregate. Concrete made with sand stone aggregate give trouble due to cracking because of high degree of shrinkage. Graded 
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crushed hard blue granite jelly of 20mm size available in and around Dharmapuri was used. The grading of aggregate conformed 

to the requirement as per IS: 383-1970 
Table – 3 

Physical Properties of Coarse Aggregate 

S.NO DESCRIPTION RESULT 

1 Fineness modulus 8.02 

2 Impact value 34.38% 

3 Crushing value 31.67% 

4 Elongation Index 40.44% 

5 Flakiness index 36.22% 

6 Water absorption 1.1% 

 Mix Proportion for M20 Concrete D.
Table – 4 

Mix proportions 

Water 

(Litre) 

Cement 

(kg/ m3) 

Fine aggregate 

(kg/ m3) 

Coarse aggregate 

(kg/ m3) 

0.50 1 1.48 3.00 

191.6 383 569.94 1151.81 

 Properties of Fresh Concrete E.
Table – 5 

Properties of fresh Concrete 

S.NO DESCRIPTION RESULT 

1 Slump Value 130 mm 

2 Compaction Factor 0.96 

 Concrete Specimen Specification F.
Table – 6 

Concrete Specimen Specification 

S.NO Specimen Type Size of Specimen 

1 Cube size 150 mm X 150 mm X 150 mm 

2 Cylinder Size 150mm dia & 300mm height 

3 Beam Size 500 mm X 100 mm X 100 mm 

IV. EXPERIMENTAL STUDY ON HARDENED CONCRETE 

 Compressive Strength Test  A.

Compressive strength is one of the important properties of concrete. Concrete cubes of size 150x150x150mm were cast with and 

without rubber. After 24 hours the specimen were demoulded and subjected to water curing. After 7,14 and 28 days of curing, 

the three cubes were taken and allowed to dry and tested in compressive strength testing machine. The specimens were tested 

according to IS 516-1964 the rate of loading was about 14 N/mm
2
 per minute and ultimate load was noted. 

 
Fig. 2: Compressive Strength Test 
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Table – 7 

Compressive Strength of Concrete 

Specimen 
Compressive Strength in N/mm2 

7th days 14th days 28th days 

I 11.56 17.92 20.59 

II 16.29 20.29 21.51 

III 12.00 19.26 21.03 

 Split Tensile Strength               B.

Tensile strength is indirect way of finding the tensile strength of concrete by subjecting the cylinder to a compressive force. 

Cylinder of size 150mm diameter and 300mm long were cast with and without rubber.After24 hours the specimen were 

demoulded and subjected to water curing. After 7,14 and 28days of curing, the curing three cylinders were taken and allowed to 

dry and tested in UTM by placing the specimen horizontal. The ultimate loads of the specimen were noted. 

 
Fig. 3: Split Tensile Strength Test 

Table – 8 

Split Tensile Strength of Concrete 

Specimen 
Split Tensile Strength in N/mm2 

7th days 14th days 28th days 

I 1.2 1.69 2.25 

II 1.69 2.54 2.89 

III 1.27 2.19 2.54 

 Flexural Strength C.

The flexural strength of concrete of beam of size 500x100x100mm were cast with and without rubber. After 24hours the 

specimen were demoulded and subjected to water curing. After 3, 7,14and 28days of curing, the curing three beams were taken 

and allowed to dry and tested in UTM. The two point load in applied to specimen and slow rate till the specimen fails. 

 
Fig. 4: Flexural Strength Test 
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Table – 9 

Flexural Strength of Concrete Beams 

Specimen 
Flexural Strength in N/mm2 

7th days 14th days 28th days 

I 4.45 5.52 6.26 

II 4.69 5.81 6.33 

III 4.51 5.67 6.25 

 Pullout (Bond Strength) D.

The bond strength of a mild steel bar was estimated from pullout load. Cylinder of size 150mm diameter and 300mm long with 

rods of 450mm length kept in the centre were used for determination of bond strength. The free end of the rod was inserted in the 

plug. The other end of the rod was fitted between channel sections. The tensile force was applied on the top and the rod was 

pullout. The bond stress was estimated from the corresponding load when the steel rod slipped out the concrete cylinder. 
Table – 10 

Bond Strength of Concrete Beams 

Specimen 
Bond Strength in N/mm2 

7th days 14th days 28th days 

I 6.31 7.28 8.70 

II 7.20 7.78 8.92 

III 7.04 7.63 8.85 

V. RESULTS AND DISCUSSION 

 
Fig. 5: Compressive strength values 

 
Fig. 6: Split Tensile Strength Values 
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Fig. 7: Flexural Strength Values 

 
Fig. 8: Bond Strength of Fine Aggregate 

VI. CONCLUSION 

 Addition of those crumb rubber and chipped rubber to concrete increases the compressive strength, flexural strength, tensile 

strength and    bond strength by treating those materials by NaoH and bonding agent. 

 This behavior indicates that these types of concretes have higher strength and better energy adsorption capability. 

 The results show that the bond between rubber particles and concrete can be enhanced by facilitating chemical bonding. 

 In the crumb rubber concrete it has an ability to withstand large deformation. 

 The management of solid waste is also a goal of this material used in concrete. 

 The rubber mixes had higher flexural values and comparable toughness compared to the control mix. 

 The unit weight of the crumb rubber concrete mix decreased as compared with the control mix. 

 In all tests; the rubber concrete specimen stayed intact indicating the rubber particles may be absorbing forces acting upon 

on it. Such, behavior may be beneficial for a structure that requires good impact resistance proper 
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