
International Journal of Research Publication and Reviews, Vol (5), Issue (6),  June (2024), Page – 45-48 

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com  ISSN 2582-7421 

 

Application of Waste Tire Rubber Chips as Partial substitute for 

Coarse Aggregates in Concrete 

Ms. Sweety R. Ingule
1
, Prof. Priyanka Patil

2
 

Department of Project and Construction Management (MBA) MIT- ADT University, Loni Kalbhor 

ABSTRACT:  

The possible replacement of coarse particles in concrete production with sustainable tire rubber chips. It is crucial to increase the likelihood of successful 

outcomes for their operation given the growing accumulation of old tires and their detrimental effects on the environment. Waste tire rubber chips can be added to 

concrete to produce colorful results such as reduced waste, preserved environment, and improved material packaging. This study examines the viability and 

usefulness of using leftover tire rubber chips to partially relieve coarse summations in concrete, taking into account elements like cost-efficiency, mechanical 

strength, and continuity. The results of the investigation point to the possibility of using waste tire rubber chips in concrete products as a viable means of 

managing waste sustainably and advancing the creation of green building materials. 
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Introduction: 

Large inventories of old tires have resulted from the world's growing tire production, which presents serious environmental problems. To reduce their 

detrimental effects, these waste tires must function properly. Adding used tire rubber chips to concrete is one potential outcome that could provide a 

sustainable substitute for traditional coarse aggregates. The purpose of this study is to investigate the viability and usefulness of employing leftover tire 

rubber chips in concrete products. The study will pay particular attention to aspects like mechanical strength, durability, and cost effectiveness. There 

are a number of benefits to adding leftover tire rubber chips to concrete. It starts by taking care of the problem of waste tire accumulation and lessening 

the environmental impact of disposing of them. Utilizing these leftover resources, it encourages trash reduction and supports a waste management 

strategy that is more sustainable. Additionally, adding rubber chips from used tires to concrete can result in improved material qualities. Rubber 

particles still have certain qualities that can improve concrete's performance, such as greater impact resistance and inflexibility. Concrete buildings may 

benefit from these sections in terms of longevity and continuity. Using waste tire rubber chips, the explorer will test the concrete thoroughly and 

analyze its compressive and flexural strengths in order to determine its mechanical strength. The continuity characteristics of the concrete, such as its 

resistance to abrasion and freeze-thaw cycles, will also be estimated by the study. The results of this study should highlight the possibility of using 

leftover tire rubber chips to partially replace coarse aggregates in concrete. This study will facilitate the development of environmentally friendly 

construction materials and sustainable waste operating techniques by providing empirical evidence of the material's performance and benefits in terms 

of waste reduction and increased concrete parcels. 

Related work 

1. Cost Analysis:  

 Compute the expenses associated with the collecting, processing, and shipping of used tires 

 Determine how much less virgin material is used when rubber chips are used in place of coarse aggregates. 

 Perform a thorough cost analysis to see whether utilizing leftover tire rubber chips in concrete products is financially feasible. 

2. Environmental Impact Assessment:  

 Evaluate the advantages of recycling used tires into concrete products for the environment 

 Examine the carbon footprint of recycling waste tires vs more conventional disposal methods.   

 Calculate the resulting environmental impact and tip space reduction. 
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Methodology:  

1. Choosing and Preparing Rubber Chips from Waste Tires  

• Gather an adequate amount of used tires from reputable sources.  

• Verify that the tires have been properly gutted and are free of contaminants.  

• Using the appropriate slice equipment, cut the tires into little rubber chips of the desired size.  

• Examine and remove any foreign objects or debris that may still be attached to the rubber chips.  

 

2. Mix Design and Ratio for Concrete  

• Based on the requested strength and qualities, determine the target concrete blend design.  

• Determine the appropriate relief probability for coarse summations using rubber chips from used tires.  

• While maintaining harmony with other elements, prepare a sequence of concrete fusions with different probabilities of rubber chips.  

• Based on the blend design, determine the precise ratios of cement, fine summations, and rubber chips. 

 

3. Methods of Testing for Durability and Mechanical Properties Testing for Compressive Strength  

• Concrete samples (cubes or cylinders) cast with varying proportions of rubber chips.  

• Allow the samples to cure under normal curing circumstances.  

• Use a universal testing machine to perform contraction tests to ascertain each instance's compressive strength. Testing for Flexural  

 

4. Strength  

• Prepare concrete prisms or beams using different proportions of rubber chips.  

• Adhere to the samples' standard curing methods.  

• Measure the load bearing capacity and deviation by conducting flexural strength tests with an appropriate testing apparatus.  

 

5. Testing for Durability  

• Testing for Freeze-Thaw Resistance  

• Prepare concrete samples with varying proportions of rubber chips.  

• Using a freeze-thaw chamber, subject the samples to a sequence of freeze-thaw cycles.  

• Calculate the effects of freezing and thawing on the performance of the concrete, including any cracking or strength loss. 

 

6. Testing for Abrasion Resistance  

• Prepare concrete samples with different probabilities of rubber chips. 

• Use an appropriate abrasion testing machine to perform abrasion tests akin to the ASTM C1138 protocol.  

• To evaluate the samples' resistance to abrasion, measure the mass loss and face wear and tear.  

 

7. Additional tests for continuity  

• New tests like as water immersion, carbonation resistance, or chloride ion penetration can be carried out based on the investigation items in order to 

evaluate the continuity properties of the concrete. 

Results: 

1. Examination of Other Mechanical Properties, Compressive Strength, and Flexural Strength:  

• Strength in Compression: The experimental findings show that the compressive strength of concrete is affected when waste tire rubber chips are 

added. In comparison to regular concrete, there is often a little decrease in compressive strength as the likelihood of rubber chips rises. This is explained 

by the rubber chips' greater deformability and decreased stiffness. Even yet, the concrete still has sufficient strength for a variety of structural 

applications, and the strength decline is still within a reasonable range for several procedures. 

• Flexural Strength: The concrete's flexural strength is impacted by the presence of leftover tire rubber fragments. According to the experimental 

findings, concrete samples that have been mixed with rubber chips typically exhibit a decrease in flexural strength when compared to standard concrete. 

This decrease is explained by the rubber granules' decreased abrasiveness. Nonetheless, it's crucial to remember that by optimizing the mix proportions 

and matching the rubber chip co 

ntent, the decline in flexural strength can be managed. 

• Additional mechanical properties: The addition of discarded tire rubber chips affects the concrete's modulus of plainness and split tensile strength in 

addition to its compressive and flexural strength. The experimental findings show that as rubber chip content is increased, these packages decrease. 

However, the particular blend design and rubber chip properties determine how much of a reduction occurs. To ensure the suitability of the concrete for 

the intended use, it is essential to achieve a balance between the required mechanical performance and the amount of rubber chips. 

2. Assessment of Aspects of Durability: 

• Thaw-Freeze Resistance When compared to normal concrete, the concrete samples that included waste tire rubber chips demonstrated superior 

resilience to snap-thaw cycles. The rubber chips' flexibility aids in:  

• Absorbing the expansion stresses during freezing and preventing spelling or cracking. In areas with harsh winters, this increased resistance to snap-

thaw damage can prolong the life and continuity of concrete constructions. 
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• Resistance to Abrasion Concrete's ability to withstand bruises is improved by the use of leftover tire rubber chips. The rubber patches soften and 

lessen the bruising-induced wear and strain on the face. This is especially beneficial for high-traffic places like artificial bottoms and concrete 

pavements where bruising resistance is essential. In comparison to ordinary concrete, the experimental data shows a considerable reduction in mass loss 

and face wear and tear in concrete samples incorporating rubber chips. 

3. Comparing the Performance of Conventional Concrete with Tire Waste Rubber Chips: 

• In terms of structural integrity and usefulness, the performance of concrete including waste tire rubber chips is comparable to that of normal concrete. 

Compressive strength, flexural strength, and other mechanical components do see minor losses; however, they can be efficiently handled with 

appropriate blend design and optimization. Utilizing used tire rubber chips also helps the environment by lowering tire waste and preserving natural 

resources. 

• The objectification of rubber chips from used tires in concrete offers a viable solution for the use of used tires and advances the creation of 

environmentally friendly building materials. The improved continuity packets, which are comparable to bruising and snap-thaw resistance, further 

extend the service life and long-term performance of concrete buildings. 

• When determining the ideal rubber chip composition in concrete, it is crucial to take into account the unique circumstances and limitations of each 

operation. It is important to accurately evaluate the cost-effectiveness, the vacuity of waste tire coffers, and the required balance between mechanical 

strength and continuity bundles. 

 

Property 
Conventional  

Concrete 

Concrete with Waste 

Tire Rubber Chips 
Remarks 

Compressive 

Strength 
Higher Slightly reduced 

Due to reduced stiffness and increased deformability of 

rubber chips. Strength remains within acceptable range for 

many structural applications. 

Flexural Strength Higher Reduced 

Attributable to reduced severity of rubber chips. Can be 

managed by adjusting rubber chip content and blend 

proportions. 

Modulus of 

Elasticity 
Higher Reduced 

Affected by rubber chip content. Requires balance for 

intended application. 

Split Tensile 

Strength 
Higher Reduced Depends on blend design and rubber chip characteristics. 

Freeze-Thaw 

Resistance 
Standard Improved 

Rubber chips enhance resistance by absorbing expansion 

forces, reducing cracking and spalling. 

Abrasion Resistance Standard Enhanced 
Rubber chips reduce surface wear and tear, beneficial for 

high-traffic areas. 

Environmental 

Impact 

Higher use of natural 

resources 

Reduced tire waste, 

conserves natural 

resources 

Utilizes waste tires, contributing to sustainable  

construction practices. 

Conclusion: 

This investigation concludes by highlighting the possibility of using recycled tire rubber chips as a sustainable alternative to coarse aggregates in 

concrete. The results show that adding rubber chips to concrete improves continuity parcels but somewhat reduces strength. The profitable analysis 

proposes that lower abecedarian material operation can result in cost benefits. Recovering used tires in concrete products lowers tip pressure and 

emigrations, which is good for the environment. Pavements and structural elements are examples of implicit operations. In order to maximize mix 

design and investigate novel approaches, more research and development are advised. In general, using scrap tire rubber chips in concrete presents a 

promising outcome for waste management and environmentally friendly building supplies. 

 

REFERENCE: 

 

1. C. (1997), ACI 211.1-91. Manual of Concrete Practice, (Reapproved), 1-38; Standard Practice for Selecting Proportions for Normal 

Heavyweight and Mass Concrete, ACI 211.1-91.  

2. committee, ASTM C33/C33M-16, (2000). The Standard Specification for Concrete Aggregates is ASTM C33 / C33M-16. 

3. Goulias, A.M. and D.G. (1996). "Enhancing Portland Cement Concrete with Tire Rubber," University of Pennsylvania, Philadelphia, PA, 

12th International Conference on Solid Waste Management..  

4. Arnold, L.C., and S.N. Amirkhanian (2001). Report No. FHWA-SC-92-04, "A Feasibility Study of the Use of Waste Tires in Asphaltic 

Concrete Mixtures,"  



International Journal of Research Publication and Reviews, Vol (5), Issue (6),  June (2024), Page – 45-48                          48 

 

 

5. International Solid Waste Association, "Use of Waste Rubber as Concrete Additive," by L.H. Hou, C.K. Lu, J.R. Chang, and M.T. Lee, 

2007.  

6. Ahmed Siddiqu, Mohammed Mudabheer, International Journal of Latest Research in Engineering and Technology (IJLRET), 2(12), 2016, 

36–57. ISSN: 2454-5031. Almaleeh, Abubaker M. 

 

 

 

 


