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ABSTRACT 

This study explores the potential of using waste marble and granite crush as partial replacements for 

fine aggregate in concrete, aiming to enhance sustainability and reduce environmental impacts 

associated with construction materials. Traditionally, natural sand is used as a fine aggregate in 

concrete, but the extraction of sand leads to environmental degradation, such as habitat destruction and 

soil erosion. By incorporating marble and granite waste, which are by-products of the stone-cutting 

and processing industries, this approach not only diverts waste from landfills but also reduces the 

reliance on natural sand. 

In this research, various proportions of marble and granite dust were substituted for natural sand in 

concrete mixtures to evaluate their impact on compressive strength, tensile strength, and durability. 

The findings indicate that a 15% replacement ratio offers the best balance between performance and 

sustainability. This optimal percentage was shown to enhance the compressive and tensile strengths of 

concrete while maintaining durability. Additionally, the use of waste materials contributed to a more 

environmentally friendly concrete production process by lowering the demand for natural resources 

and minimizing the carbon footprint associated with material extraction. 

Overall, the incorporation of marble and granite crush in concrete presents a promising solution to 

mitigate the environmental impact of construction while maintaining or even improving the material’s 

mechanical properties. 
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Introduction 

The increasing demand for sustainable construction practices has led to extensive research into the use 

of recycled materials in concrete production. In particular, marble and granite waste, which are by-

products of the stone-cutting industry, present a significant environmental challenge due to the large 

volumes generated annually. In India alone, an estimated 6 million tons of waste marble and granite 

are produced each year. This waste, if not properly managed, contributes to environmental degradation, 

with the potential to cause air pollution, groundwater contamination, and soil erosion. 

The construction industry, as a major consumer of natural resources, is exploring innovative ways to 

reduce its environmental footprint. One approach that has gained attention is the use of industrial by-

products as partial replacements for traditional concrete materials. Marble and granite waste, which 

are typically discarded, can be repurposed as a replacement for natural sand in concrete production. 

This not only provides a solution for waste disposal but also reduces the reliance on river sand, which 

is becoming an increasingly scarce resource. 

This study investigates the potential of using marble and granite dust as partial replacements for natural 

sand in M40 grade concrete. The primary goal is to determine the optimal replacement percentage 

that enhances the mechanical properties of concrete, particularly its compressive and tensile strengths. 

The research evaluates various replacement ratios, ranging from 0% to 20%, to assess the performance 

of the concrete under different conditions. 
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Additionally, the study incorporates steel fibers into the concrete mix to improve its impact resistance. 

Steel fibers are known to enhance the toughness and ductility of concrete, making it more resistant to 

dynamic loads. The concept of fiber bridging, where fibers prevent the propagation of cracks under 

load, is also explored in this research. This reinforcement technique has the potential to improve the 

overall durability and strength of the concrete. 

The study's findings contribute to the growing body of knowledge on sustainable concrete production. 

By incorporating waste materials into the concrete mix, the research offers an eco-friendly alternative 

to conventional construction practices. This approach not only reduces the demand for natural 

resources but also mitigates the environmental impact of waste disposal. Moreover, the use of recycled 

marble and granite in self-compacting concrete (SCC) has the potential to improve the workability and 

performance of concrete, making it a viable option for large-scale construction projects. 

In conclusion, the use of waste marble and granite as partial replacements for natural sand in concrete 

production presents a promising solution to both waste management and resource conservation. The 

study highlights the potential benefits of this approach, including improved mechanical properties, 

enhanced durability, and reduced environmental impact. As the construction industry continues to seek 

sustainable alternatives, the repurposing of industrial by-products such as marble and granite waste 

could play a crucial role in promoting eco-friendly construction practices 

 

MATERIAL SELECTION 

1. Cement: Ordinary Portland Cement (OPC) was used as the binding material. 

2. Fine Aggregate: Natural river sand was partially replaced with marble and granite dust in varying 

percentages (5%, 10%, 15%, and 20%). 

3. Coarse Aggregate: Crushed stone aggregates of 20 mm were used as coarse aggregates. 

4. Water: Portable water that meets IS specifications was used for the preparation of concrete. 

5. Admixtures: A plasticizer was used to improve the workability of the concrete mix. 

 

CEMENT:-A cement is a binder, a chemical substance used for construction that sets, hardens, and 

adheres to other materials to bind them together. Cement is seldom used on its own, but rather to bind 

sand and gravel (aggregate) together. Cement mixed with fine aggregate produces mortar for masonry, 

or with sand and gravel, produces concrete. Concrete is the most widely used material in existence and 

is behind only water as the planet's most-consumed resource. 

 
MARBLE CRUSH:-Marble Crush are metamorphic rocks formed by the alteration of limestone by 

heat and pressure. In its pure form, marble is a white stone with a crystalline and sugary appearance, 

consisting of calcium carbonate CaCO3. Usually, marble contains other minerals, including quartz, 

graphite, pyrite, and iron oxides. It is used for its chemical properties in pharmaceuticals and 

agriculture. It is used for its optical properties in cosmetics, paint, and paper. They are used as 

Industrial Raw Materials. 
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COARSE AGGREGATE:Coarse aggregates are any particles greater than 0.19 inch, but generally 

range between 3/8 and1.5 inches in diameter. Gravels constitute the majority of coarse aggregate used 

in concrete withcrushed stone making up most of the remainder.         

 
FINE AGGREGATE:Fine aggregates are essentially any natural sand particles won from the land 

through the mining process. Fine aggregates consist of natural sand or any crushed stone particles that 

are ¼” or smaller. This product is often referred to as 1/4'” minus as it refers to the size, or grading, of 

this particular aggregate.  

 
 

LITRATURE REVIEW 

The use of marble and granite waste as alternative aggregates in concrete has shown significant 

improvements in both mechanical properties and durability. Replacing fine aggregate with marble 

waste, in proportions ranging from 20% to 40%, enhances the compressive and tensile strength of 

concrete. Additionally, incorporating granite dust into the concrete mixture reduces water absorption 

by 32-38% and water penetration by 60-70%. Waste granite, when used up to 300 kg/m³, further 

reduces water penetration in concrete samples from 67 mm to 18 mm and from 81 mm to 31 mm, 

significantly improving impermeability. Furthermore, using granite dust as a partial replacement (20% 

to 30%) in concrete mixes increases the compressive strength across all curing periods, including early 

age (28 days) and extended periods of 90 and 180 days. These findings suggest that marble and granite 

waste can be effectively utilized as sustainable alternative aggregates, offering enhanced strength and 

durability in concrete while promoting environmental sustainability by recycling industrial by-

products. 

 

CONCLUSIONS 

 This compilation of studies on concrete mixtures replacing fine natural aggregates with recycled 

materials like marble and granite waste, alongside steel fibers, highlights several key benefits. 

Substituting fine aggregates with marble and granite improves compressive, tensile, and flexural 
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strength, particularly at lower replacement levels (up to 20%). Steel fibers enhance ductility and impact 

resistance, while reducing porosity and water absorption. However, workability tends to decline with 

increased waste content. Granite powder is especially effective at boosting compressive strength up to 

15-20% replacement. Additionally, combining both steel fibers and waste aggregates enhances the 

overall mechanical properties and durability of the concrete, while promoting environmental 

sustainability by conserving natural resources and minimizing industrial waste disposal issues. 

Optimal replacement percentages differ slightly across studies, but overall, these substitutions are 

shown to be viable alternatives to traditional aggregates, contributing to stronger, more durable, and 

eco-friendly concrete mixtures. 

 

REFERANCE:- 

1. Masoud Ahmadi, Erfan Abdollahzadeh, Mahdi Kioumarsi (2023) Journal Material Today 

proceeding “Using marble waste as a partial aggregate replacement in the development of sustainable 

self-compacting concrete https://doi.org/10.1016/j.matpr.2023.04.103 

2. Grzegorz Prokopskia , Vitaliy Marchukb , Andriy Huts (2020) Journal Case study in construction 

Material vol 13 The effect of using granite dust as a component of concrete mixture 

https://doi.org/10.1016/j.cscm.2020.e00349 

3. H. Hebhoub, H. Aoun b, M. Belachia, H. Houari c, E. Ghorbel (2010) Journal: construction and 

building Materials Use of waste marble aggregates in concrete 

https://doi.org/10.1016/j.conbuildmat.2010.09.037 

4. Ayfun Uygunoglu ,Ilker Bekir Topçu b, Atila Gürhan Çelik (2014) Journal Material Today 

Proceeding Use of waste marble and recycled aggregates in self-compacting concrete for 

environmental sustainability https://doi.org/10.1016/j.jclepro.2014.06.019 

5. Mara Monaliza Linhares Pereira,Valdirene Maria Silva Capuzzo, Rodrigo de Melo 

Lameiras(2022) Journal: construction and building Materials valuation of use of marble and granite 

cutting waste to the production of self-compacting concrete. 

https://doi.org/10.1016/j.conbuildmat.2022.128261 

6. RaghavendraR,Sharada.S.A,G.Narayana(2015)flexural_strength_of_high_performanance 

concrete using granite powder as fine aggregate 

7. Anjani Kumar Tiwari1 , Prince Yadav2 , Samreen Bano3(2024) An Experimental investigation of 

marble Powderas a Partial Replacemant of cement and waste metal scrap as Reinforcing Material on 

the Mechanical Characteristic of concrete 

8. H Hebhoub, H Aoun, M Belachia, H Houari, E Ghorbel  Construction and Building Materials, 

(2011)•Use of waste marble aggregates in concrete 

9. Tayfun Uygunoğlu a ,  İlker Bekir Topçu b ,  Atila Gürhan Çelik c Journal of cleaner production, 

(2014)•Use of waste marble and recycled aggregates in self-compacting concrete for environmental 

sustainability 

10. K Vardhan, R Siddique, S Goyalv Construction and Building Materials, (2019) Strength, 

permeation and micro-structural characteristics of concrete incorporating waste marble 

11. Sarath Sunil, Nisha Varghese(2020) Study on Waste Marble as Partial Replacement of Coarse 

Aggregate in Concrete 

12. A Ghani, Z Ali, FA Khan, SR Shah, SW Khan, M Rashid SN Applied Sciences, (2020) 

Experimental study on the behavior of waste marble powder as partial replacement of sand in concrete 

13. S Ansari, R Parikh (2018)Utilization of Waste Marble Dust and Granite Dust for Manufacture of 

Sustainable Concrete 

14. Citation Aditi A Mhamal and Dr. P. P Savoikar 2023 IOP Conf. Ser.: Earth Environ. Sci. 1130 

012013 

15. K.Santhi, K. Candassamy, Dr. J. Sreerambabu https://iaeme.com/Home/journal/IJARET 

16. Sonali Upadhyaya, Bharadwaj Nanda & Ramakanta Panigrahi S Upadhyaya, B Nanda, R 

Panigrahi - Sustainable Construction and …, 2019 - Springer   

https://www.sciencedirect.com/science/article/pii/S0950061819300947
https://www.sciencedirect.com/science/article/pii/S0950061819300947


[ 

 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 53, Issue 10, No.2, October : 2024 
 [ 
 

UGC CARE Group-1                                                                                                                       139 

17. MV Krishna, G Kalyan, VR Kumar(2018) A Comparative Study on Mechanical Properties of 

Concrete by using Copper Slag & Granite Powder as Partial Replacement for Fine Aggregate 

18. R Raghavendra, SA Sharada, MV Ravindra - Int. J. Res. Eng. Technol, (2015) COMPRESSIVE 

STRENGTH OF HIGH PERFORMANCE CONCRETE USING GRANITE POWDER AS FINE 

AGGREGATE 

19. Mr K. Kishen Patrick 1, Mrs. S. Lumina Judith M.E.2, Mrs. K. Tamil Thendral M.E2019 STUDY 

ON BEHAVIOUR OF CONCRETE BEAMS CONTAINING GRANITE POWDER 

20. Kalyani Gaddam and Lakshmi Adathodi,(2019) Performance of Concrete with Waste Grainite 

Powder 

21. Anandhu Ramesh , Saravanan.S, Kanesh Pandian.M , Charles Raja.P(2019) Experimental studay 

on Granite powder as a Replacement of fine Aggregate in Concrete  

 


