
 

www.ijprems.com 

editor@ijprems.com 

INTERNATIONAL JOURNAL OF PROGRESSIVE 

RESEARCH IN ENGINEERING MANAGEMENT 

AND SCIENCE (IJPREMS) 

(Int Peer Reviewed Journal) 

Vol. 05, Issue 04, April 2025, pp : 1199-1202 

e-ISSN : 

2583-1062 

Impact 

Factor : 

7.001 
 

@International Journal Of Progressive Research In Engineering Management And Science                        | 1199 

ENHANCING THE SUSTAINABILITY AND DURABILITY OF PAVER 

BLOCKS 

Mahesh Nagmote1, Dr. Vishal Gajghate2, Mr. Badal Harinkhede3 
1M-Tech Structural Engg.  Final Year Student Department of civil Engineering G H Raisoni University Saikheda 

(MP), India. 

2Assistant Professor Department of civil Engineering G H Raisoni University Saikheda (MP), India. 

ABSTRACT 

The rapid growth of urbanization and infrastructure development has led to an increased demand for construction 

materials, particularly paver blocks. However, the conventional production of these blocks consumes significant natural 

resources and contributes to environmental degradation. This study aims to explore the potential of utilizing industrial 

and agricultural by-products namely Fly Ash, Rice Husk Ash and non-biodegradable plastic waste as partial 

replacements for cement and fine aggregates in the manufacturing of eco-friendly paver blocks. By incorporating these 

waste materials, the research seeks to enhance both the sustainability and durability of paver blocks suitable for urban 

and rural applications. Various mix designs are developed and tested to evaluate their compressive strength, water 

absorption, and abrasion resistance. The results indicate that the modified paver blocks not only meet standard 

requirements but also exhibit improved performance in certain mechanical properties. Additionally, the approach 

contributes to effective waste management, reduction in construction costs, and conservation of natural resources. This 

study demonstrates a viable path toward greener construction practices and supports the development of sustainable 

infrastructure. 
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1. INTRODUCTION 

The construction industry plays a vital role in the economic development of any nation. However, with rapid 

industrialization and urban expansion, this sector has also become one of the major contributors to environmental 

degradation. The excessive use of natural resources such as sand, gravel, and cement, along with the generation of large 

volumes of waste, has raised serious environmental concerns. In response to these challenges, there is an urgent need to 

shift towards sustainable construction practices that emphasize the use of alternative and eco-friendly materials. One 

such promising solution lies in the innovative use of industrial and agricultural waste in the development of construction 

products such as paver blocks. Paver blocks are extensively used in the construction of pathways, driveways, footpaths, 

and parking areas due to their durability, aesthetic appeal, and ease of installation. Traditionally, these blocks are 

manufactured using cement, sand, and aggregates, which contribute to high production costs and resource depletion. 

The increasing demand for paver blocks, particularly in both urban and rural infrastructure projects, calls for the 

exploration of more sustainable and cost-effective materials without compromising performance. In this context, the 

incorporation of waste materials such as fly ash, rice husk ash, and plastic waste offers a viable solution to reduce 

environmental impact while maintaining or even enhancing the quality of the final product. Fly ash, a by-product of 

coal combustion in thermal power plants, is generated in massive quantities and often poses a disposal problem. It 

contains pozzolanic properties that make it a suitable partial replacement for cement in concrete. Its fine particles help 

improve the workability and strength of concrete, and its use can significantly reduce the carbon footprint associated 

with cement production. Similarly, rice husk ash, an agricultural waste obtained from the burning of rice husks, is rich 

in silica content and also exhibits pozzolanic behavior. When finely ground, it enhances the strength and durability of 

concrete by filling micro-pores and contributing to the development of a denser matrix. Plastic waste, especially low-

density polyethylene (LDPE) and high-density polyethylene (HDPE), is one of the most persistent pollutants due to its 

non-biodegradable nature. The improper disposal of plastic waste has become a major issue globally, affecting land, 

water, and air quality. Incorporating shredded or melted plastic into construction materials not only helps in managing 

this waste but also adds value in terms of improved flexibility, reduced water absorption, and resistance to harsh weather 

conditions. By replacing a portion of fine aggregates with plastic waste, it is possible to reduce the dependency on 

natural river sand while giving new life to waste plastics. 

Problems Faced Due to Fly Ash, Rice Husk Ash, and Plastic Waste 

Despite their potential reuse in construction, improper disposal of Fly Ash, Rice Husk Ash (RHA), and plastic waste 

presents several environmental and health challenges. Fly ash, a by-product of coal combustion in thermal power plants, 

is generated in massive quantities and often stored in open ash ponds or landfills. This leads to air and water pollution, 

soil contamination, and respiratory issues among nearby populations due to the fine particles becoming airborne. 
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Similarly, Rice Husk Ash, a residue obtained from burning rice husks in agricultural regions, is often dumped without 

proper utilization. Its lightweight and dusty nature can cause air pollution and handling difficulties, especially in rural 

areas where safe disposal systems may be lacking. 

Plastic waste poses an even greater concern due to its non-biodegradable nature. Discarded plastic bags, bottles, and 

packaging materials accumulate in landfills, block drainage systems, and pollute rivers and oceans. It takes hundreds of 

years to degrade, during which it releases toxic chemicals into the environment, harming ecosystems and wildlife. When 

plastic is burned, it releases hazardous gases such as dioxins and furans, which contribute to air pollution and pose 

serious health risks. In developing countries like India, the lack of an efficient plastic waste management system has 

intensified these issues. Collectively, these waste materials, if not effectively managed or reused, become significant 

environmental burdens, highlighting the urgent need for innovative recycling and reuse strategies in sectors like 

construction. 

2. LITERATURE REVIEW 

1. P. Desai & K. Jadhav Topic: Comparative Study of RHA and Fly Ash in Pavement Materials Year: 2023 

Conclusion: A blend of 12% fly ash and 8% RHA achieved enhanced strength and reduced cement consumption. 

The use of both ashes improved durability and environmental performance. 

2. S. Pawar & T. Rane, Topic: Synergistic Use of Fly Ash, RHA, and Plastic in Paver Blocks Year: 2022 

Conclusion: Combining 16% FA, 4% RHA, and 10% plastic provided optimum results in terms of mechanical 

strength and sustainability. The study supported integrated waste management in construction. 

3. L. Tripathi & N. Das Topic: Plastic Waste as Aggregate Replacement in Concrete Blocks Year: 2021 

Conclusion: Partial replacement of fine aggregate with plastic (up to 10%) reduced block weight and improved 

flexibility. Higher plastic content reduced compressive strength beyond acceptable limits. 

4. A. R. Pravin & P. Mallikarjuna, Topic: Use of Plastic Waste in Concrete as Aggregate Replacement Year: 2017 

Conclusion: Concrete with up to 10% plastic waste showed increased ductility and reduced weight. The results 

promoted the reuse of plastic for non-structural applications. 

5. R. Sharma & M. Verma, Topic: Influence of Rice Husk Ash on Concrete Paver Block Properties, Year: 2020 

Conclusion: RHA as 10 to 15% cement replacement improved strength, reduced porosity, and enhanced acid 

resistance. The study highlighted the pozzolanic reactivity of RHA in cementations mixes. 

6. M. R. Wakchaure & P. S. Khandve, Topic: Effect of Plastic Waste on Paver Block Properties, Year: 2015 

Conclusion: Plastic waste improved the flexibility and toughness of concrete paver blocks but showed a slight 

reduction in compressive strength at high dosages. Ideal usage was within 5–10%. 

3. METHODOLOGY 

Introduction to Engineering Materials in Civil Construction 

Construction relies on a wide range of materials, each selected for its unique properties and suitability to the intended 

application. Engineering materials are those specifically used in the construction of infrastructure such as buildings, 

bridges, roads, and other civil engineering structures. For any engineer, it is essential to have a thorough understanding 

of the physical, chemical, and mechanical properties of these materials to ensure safety, efficiency, and cost-

effectiveness. The correct selection of materials is only possible when their characteristics and performance under 

various conditions are well understood. This knowledge forms the basis for making informed decisions regarding design, 

durability, environmental impact, and long-term performance. 

In civil engineering research and practice, construction materials are broadly categorized under the following headings: 

1. Cementitious materials (e.g., cement, fly ash, rice husk ash) 

2. Aggregates (fine and coarse) 

3. Plastics and polymers (used in recycled form for sustainability) 

4. Concrete and its composites 

5. Metals and alloys 

6. Bituminous materials 

7. Timber and alternative natural resources 

8. Waste materials (used in green construction) 

This study emphasizes innovative and sustainable use of engineering materials, especially industrial and agricultural 

waste, such as fly ash, rice husk ash, and plastic waste, in the development of eco-friendly paver blocks. 
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Material Selection 

The selection of suitable materials is a crucial step in achieving the desired strength, durability, and workability of 

concrete while ensuring cost-effectiveness. For this experimental study on the utilization of fly ash, rice husk ash, and 

plastic waste in paver blocks, the following materials were selected based on availability, performance, and 

compatibility: 

Cement 

1. Make: Ultra tech 

2. Grade: 43 Grade 

3. Type: OPC – Ordinary Portland Cement 

Ordinary Portland Cement (OPC) of 43 grade was used in this study, which complies with IS 8112:2013. This type of 

cement is commonly used in general construction due to its good binding properties and sufficient early strength 

development, making it suitable for the preparation of concrete paver blocks. 

4. RESULT 

1. The compressive strength increased initially with the incorporation of fly ash up to 15%, reaching the highest 

strength at M2 

2. This increase is attributed to the pozzolanic activity of fly ash, which enhances the formation of calcium silicate 

hydrate (C-S-H) gel over time, improving strength and durability. 

3. Beyond 15% replacement (i.e., at 20%, 25%, and 30%), a gradual decline in compressive strength was observed. 

4. This reduction can be linked to the dilution effect caused by higher amounts of fly ash, which lowers the early 

cementitious properties due to reduced cement content and slower reaction rates of fly ash. 

5. At 30% replacement (M6), the compressive strength dropped below the control mix, indicating that excessive fly 

ash content adversely affects the structural capacity of the paver block. 

5. CONCLUSION 

The integration of FA, RHA, in paver block production not only enhances mechanical performance but also promotes 

sustainability by reducing dependency on natural resources and minimizing waste. The findings confirm that a well-

balanced blend of waste materials can replace conventional concrete ingredients without compromising strength or 

quality. 
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