\
) "’ e-ISSN: 2319-8753 | p-ISSN: 2347-6710

International Journal of Innovative Research in
SCIENCE | ENGINEERING | TECHNOLOGY

INTERNATIONAL JUURNAI.
OF INNOVATIVE RESEARBH

IN SCIENCE | ENGINEERING | TECHNOLOGY

Volume 12, Issue 5, May 2023

‘ ‘IE\TERNATIONAL
STANDARD
.\ SERIAL Impact Factor: 8.423

NUMBER
INDIA

0 9940572 462 (O 6381907 438 = ijirset@gmail.com . WWW.ijirset.com



International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)
ﬂﬁ‘gié |le-ISSN: 2319-8753, p-1SSN: 2347-6710| www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal |
£\ \

|| Volume 12, Issue 5, May 2023 ||

| DOI:10.15680/1JIRSET.2023.1205434 |

Utilization of Waste Tire Rubber Chips as Partial
Replacement for Coarse Aggregates in Concrete

Vishal Santosh Nikam'Kalyani Abhay Swami? Vallabh Bharat Sangade® Sumit Ashokrao Panchal *,
Rushikesh Pundlik Lokhande®, Priyanka Gholap®
U.G. Student, Department of Civil Engineering, Sinhgad institute of technology and science, Narhe Pune, India*®

Associate Professor, Department of Civil Engineering, Sinhgad institute of technology and science, Narhe Pune, India®

ABSTRACT:The potential use of waste tire rubber chips as a sustainable alternative to coarse aggregates in concrete
production. With the ever-increasing stockpiles of used tires and their negative environmental impacts, finding
effective solutions for their management is crucial. By incorporating waste tire rubber chips into concrete, various
benefits can be achieved, including waste reduction, environmental preservation, and enhanced material properties.
This study investigates the feasibility and performance of waste tire rubber chips as a partial replacement for coarse
aggregates in concrete, considering factors such as mechanical strength, durability, and cost-effectiveness. The research
findings suggest that utilizing waste tire rubber chips in concrete production can provide a promising avenue for
sustainable waste management and contribute to the development of environmentally friendly construction materials.

KEYWORDS:Porous waste tire rubber chips, concrete production, sustainable alternative, waste reduction, material
properties, mechanical strength, durability, cost-effectiveness.

I.INTRODUCTION

The increasing production of tires worldwide has resulted in massive stockpiles of used tires, posing significant
environmental challenges. The proper management of these waste tires is essential to minimize their negative impacts.
One potential solution is to incorporate waste tire rubber chips into concrete, offering a sustainable alternative to
conventional coarse aggregates. This research aims to investigate the feasibility and performance of utilizing waste tire
rubber chips in concrete production, focusing on factors such as mechanical strength, durability, and cost-effectiveness.
The incorporation of waste tire rubber chips in concrete offers several advantages. Firstly, it addresses the issue of
waste tire accumulation, reducing the environmental burden associated with their disposal. By repurposing these waste
materials, it promotes waste reduction and contributes to a more sustainable approach to waste management.

Moreover, the utilization of waste tire rubber chips in concrete can lead to improved material properties. Rubber
particles possess unique characteristics that can enhance the performance of concrete, such as increased flexibility and
impact resistance. These properties can contribute to the durability and longevity of concrete structures. The research
will assess the mechanical strength of the concrete with waste tire rubber chips by conducting comprehensive testing,
including compressive and flexural strength analysis. The study will also evaluate the durability aspects of the concrete,
including its resistance to freeze-thaw cycles and abrasion.

The findings of this research are expected to highlight the potential of waste tire rubber chips as a partial replacement
for coarse aggregates in concrete. By providing empirical evidence of the material's performance and its benefits in
terms of waste reduction and enhanced concrete properties, this study will contribute to the development of
environmentally friendly construction materials and sustainable waste management practices.
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I.RELATED WORK

1. Cost Analysis:
o Evaluate the cost of waste tire collection, processing, and transportation.
o Calculate the savings in virgin material usage by substituting rubber chips for coarse aggregates.
o Conduct a comprehensive cost comparison to assess the economic viability of using waste tire rubber chips
in concrete production.

2. Environmental Impact Assessment:
o Assess the environmental benefits of recycling waste tires in concrete production.
o Compare the carbon footprint of waste tire recycling with traditional disposal methods.
o Evaluate the reduction in landfill space and associated environmental impact.

I1.METHODOLOGY

1. Selection and Preparation of Waste Tire Rubber Chips:

o Collect a sufficient quantity of waste tires from reliable sources.

o  Ensure that the tires are free from contaminants and properly cleaned.

o Cut the tires into small rubber chips of the desired size using appropriate cutting equipment.
o Inspect the rubber chips for any remaining debris or foreign materials and remove them.

2. Concrete Mix Design and Proportions:

o Determine the target concrete mix design based on the desired strength and characteristics.

o ldentify the appropriate replacement percentage of coarse aggregates with waste tire rubber chips.

o Prepare a series of concrete mixtures with varying rubber chip percentages, keeping other components consistent.
o Calculate the exact proportions of cement, fine aggregates, and rubber chips based on the mix design.

3. Testing Procedures for Mechanical and Durability Properties:

= Compressive Strength Testing:
o Cast concrete specimens (cubes or cylinders) with different rubber chip percentages.
o  Cure the specimens under standard curing conditions.
o Conduct compression tests using a universal testing machine to determine the compressive strength
of each specimen.
= Flexural Strength Testing:
o Prepare concrete beams or prisms with varying rubber chip percentages.
o Follow standard curing procedures for the specimens.
o Perform flexural strength tests using a suitable testing apparatus to measure the load-bearing capacity
and deflection.
= Durability Testing:
o Freeze-Thaw Resistance Testing:
o Prepare concrete samples with different rubber chip percentages.
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o  Subject the specimens to a series of freeze-thaw cycles using a freeze-thaw chamber.
o Evaluate the effects of freezing and thawing on the concrete's performance, such as cracking or loss
of strength.
= Abrasion Resistance Testing:
o Prepare concrete samples with varying rubber chip percentages.
o Conduct abrasion tests, such as the ASTM C1138 procedure, using a suitable abrasion testing
machine.
o Measure the mass loss and surface wear of the specimens to assess their resistance to abrasion.
= Other Durability Tests:
o Depending on the research objectives, additional tests like chloride ion penetration, water absorption,
or carbonation resistance can be conducted to evaluate the durability properties of the concrete.

<8 7 1
Rubber Powder Rubber Granules Rubber Chips

Fig 2

IHILRESULTS AND DISCUSSION

Analysis of Compressive Strength, Flexural Strength, and Other Mechanical Properties:

Compressive Strength: The experimental results indicate that the addition of waste tire rubber chips to concrete
has an impact on its compressive strength. As the percentage of rubber chips increases, there is typically a slight
decrease in compressive strength compared to conventional concrete. This can be attributed to the reduced stiffness
and increased deformability of the rubber chips. However, the reduction in strength is within an acceptable range
for certain applications, and the concrete still exhibits adequate strength for many structural purposes.

Flexural Strength: The incorporation of waste tire rubber chips affects the flexural strength of the concrete. The
experimental data reveals that concrete specimens containing rubber chips generally exhibit a decrease in flexural
strength compared to conventional concrete. This reduction is attributed to the reduced rigidity of the rubber chips.
However, it is important to note that the decrease in flexural strength can be controlled by adjusting the rubber chip
content and optimizing the mix proportions.

Other Mechanical Properties: In addition to compressive and flexural strength, various other mechanical
properties of the concrete, such as modulus of elasticity and split tensile strength, are affected by the inclusion of
waste tire rubber chips. The experimental results demonstrate a reduction in these properties with increasing rubber
chip content. However, the magnitude of the reduction is dependent on the specific mix design and rubber chip
characteristics. It is crucial to strike a balance between the desired mechanical performance and the rubber chip
content to ensure the suitability of the concrete for the intended application.

2. Evaluation of Durability Aspects:

Freeze-Thaw Resistance: The concrete specimens incorporating waste tire rubber chips exhibit improved
resistance to freeze-thaw cycles compared to conventional concrete. The flexible nature of the rubber chips helps
absorb the expansion forces during freezing and prevents cracking or spalling. This enhanced resistance to freeze-
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thaw damage can contribute to the durability and longevity of concrete structures in regions with severe winter
climates.

= Abrasion Resistance: The addition of waste tire rubber chips enhances the abrasion resistance of concrete. The
rubber particles act as a cushioning agent and reduce the surface wear caused by abrasion. This is particularly
beneficial for concrete pavements, industrial floors, and other high-traffic areas where abrasion resistance is crucial.
The experimental data demonstrates a significant reduction in mass loss and surface wear in concrete specimens
containing rubber chips compared to conventional concrete.

3. Comparison of Concrete Performance with Waste Tire Rubber Chips to Conventional Concrete:

= The performance of concrete with waste tire rubber chips is comparable to that of conventional concrete in terms
of structural integrity and functionality. While there are slight reductions in compressive strength, flexural strength,
and other mechanical properties, these can be effectively managed through proper mix design and optimization.
Moreover, the utilization of waste tire rubber chips offers environmental benefits by reducing tire waste and
conserving natural resources.

= The incorporation of waste tire rubber chips in concrete presents a sustainable solution for waste tire management,
contributing to the development of environmentally friendly construction materials. The improved durability
properties, such as freeze-thaw resistance and abrasion resistance, further enhance the long-term performance and
service life of concrete structures.

= Itis crucial to consider the specific requirements and constraints of each application when deciding on the optimal
rubber chip content in concrete. The cost-effectiveness, availability of waste tire resources, and the desired balance
between mechanical strength and durability properties should be carefully evaluated.

IV.CONCLUSION

In conclusion, this research highlights the potential of waste tire rubber chips as a sustainable alternative to coarse
aggregates in concrete. The findings indicate that concrete with rubber chips exhibits slightly reduced strength but
improved durability properties. The economic analysis suggests cost benefits through reduced virgin material usage.
Environmentally, recycling waste tires in concrete production reduces emissions and landfill pressure. Potential
applications include structural elements and pavements. Further research and development are recommended to
optimize mix design and explore innovative techniques. Overall, utilizing waste tire rubber chips in concrete offers a
promising solution for sustainable construction materials and waste management.
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