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1. Introduction 

The qualities of concrete's ingredients and mix design parameters have a significant impact on its strength. 

Because aggregates make up the majority of a concrete mixture's volume, their qualities have an impact on the 

finished product's properties. The use of aggregate as an inert filler in concrete is common. The traditional 

concept of aggregate as an inert filler is being seriously questioned as a result of a growing awareness of the role 

aggregates play in determining several essential qualities of concrete. Aggregate was once thought of being a 

substance that was spread throughout the cement mix for cost reasons. It is possible to take the opposite 

approach and see aggregate as a building material that is joined together by cement paste to form a cohesive 

whole, comparable to masonry construction. In reality, aggregate is not totally inert, and its physical, thermal, 

and chemical qualities have an impact on concrete performance. Wastes, which are generated during the 

manufacturing process or disposed after a given material's life span or intended use has passed, are one of the 

numerous hazards to the environment. Solid trash, liquid waste, and gaseous waste are the three types of waste. 

Liquid and gaseous waste products can be disposed of in a variety of ways. Some solid waste products, such as 

plastic bottles, papers, and steel, can be recycled with little or no environmental impact. However, research into 

the most advantageous ways to dispose of some solid wastes, such as waste tire’s, is still ongoing. Crumb rubber 

(CR) is a product created from reprocessing (shredding) used car tires. Crumb rubber is made by shredding 

waste tires and removing steel debris from steel-belted tires. CR is made up of tiny rubber particles that range in 

size from 0.075 mm to 4.75 mm. CR makes up a percentage of the aggregate in the concrete mix. Crumb rubber 

is any substance made by reducing waste tyres or other rubber into homogeneous granules while removing any 

inherent reinforcing components like steel and fiber, as well as any inert impurities like dust, glass, or rock. 
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Recycling waste into usable materials is a critical environmental management technique for attaining long-term 

development. Recycling trash, on the other hand, without adequately founded scientific study and development, 

can cause environmental issues that are far worse than the waste itself. About 6 million tonnes of waste from 

marble cutting, polishing, processing, and grinding are released in India each year. Salem, in the Tamil Nadu 

state, is home to a huge number of marble processing enterprises, which are responsible for dumping hundreds 

of tonnes of garbage into the environment each year. This situation has been exacerbated by rising output over 

the previous decade, which has drawn attention from all sectors of society to the issue of garbage disposal. Marble 

dust is frequently seen as a significant environmental hazard. During the dry season, marble powder or dust 

floats in the air, attracts flies, and settles on plants and crops. All of this has a major impact on the environment 

and local ecosystems. Marble dust dumped in the riverbed and near the manufacturing facilities reduces the 

porosity and permeability of the topsoil, resulting in water logging. Furthermore, fine particles cause a decrease 

in soil fertility owing to an increase in alkalinity 

 

2. Materials and Methods 

Marble Dust was employed as a partial replacement for building aggregates in this experiment, with varied 

percentages of Marble DUST being used. To carry out the task, the following technique is used. The major goal 

of the experiment was to see how Marble Dust behaved when fine aggregate was replaced. Slump test, 

compressive strength, and split tensile strength were the key characteristics investigated. The materials utilised 

to make the concrete samples, as well as the results of the tests, are explained below. 

 

Marble dust: 

Marble dust is made from crushed marble, which is made from limestone or dolostone crystallization. Different 

atmospheric and temperature variations cause the crystals to look as calcite. Any extraneous items in the rock 

are destroyed by the pressure used in the production of marble, resulting in a thick, smooth rock. When varying 

proportions of silt, clay, and other substances are combined with limestone, colored marble is created. 

Cement: 

It's a fine powder made by grinding Portland cement clinker (more than 90%), a small quantity of calcium 

sulphate (to manage the set time), and up to 5% minor constituents. It's combined with water and ingredients 

like coarse and fine aggregates to form concrete. 

Fine aggregate: 

Natural sand was utilized in the project since it is readily available and inexpensive. It features a smooth surface 

texture and a cubical or spherical form. It has an excellent workability because to its cubical, rounded, and 

smooth texture. The sand utilized in this project comes from a stone crushing facility. This sand's particles have 

a smooth texture and a brownish color. The fineness modulus was determined via sieve analysis, and it was 

found to be 3.29 percent, which is within the IS 383-1970 standard. 

Coarse aggregate: 

The aggregate utilized in this project is primarily basalt rock, which is classified as normal weight. The aggregates 

are available in your area. 50 percent of the aggregate utilized is 10-12 mm in size, while the remaining 50 percent 

is 20 mm in size. Throughout the experimental investigation, 50:50 crushed stone aggregate of nominal size 20 

mm and 10 mm (locally accessible) was employed. The aggregates were cleaned and dried to a surface dry 

condition after being washed to remove dust and grime. 

Methods: 

Specific gravity of cement: 

It is defined as the ratio of a substance's density (mass per unit volume) to that of a reference substance (mass 

per unit volume). 

Standard consistency of cement: 
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The amount of water necessary to form a workable paste of cement motar or cement concrete is referred to as 

consistency. To get optimum strength while utilising cement in a construction, it is necessary to identify the 

proper amount of water to cement. Knowing the typical consistency of cement paste might help you figure this 

out. Vicat's Apparatus determines it. 

Sieve analysis of aggregates: 

The particle size distribution of coarse and fine aggregates may be determined via sieve analysis. The aggregates 

are sieved according to IS: 2386 (Part I) – 1963. We do this by passing aggregates through different sieves that 

have been standardised by the IS code, and then collecting different sized particles left over from different sieves. 

Slump cone test: 

This is a test that is commonly used in site work across the world. Although the slump test does not assess the 

workability of concrete, it is particularly effective in discovering differences in the homogeneity of a mix of set 

nominal proportions. 

Compressive strength test: 

The tests were carried out in accordance with IS: 5l6-1959 (reaffirmed 1999). Specimens were removed from 

the curing tank at 7, 14, and 28 days of age and tested immediately after being removed from the water and while 

still wet. 

Split tensile strength test: 

The test method is used to determine the tensile strength of a cylindrical concrete specimen when it is split. 

3. Results 

Different mixtures were created to determine how Marble Dust affected the strength and workability of concrete. 

Compressive strength, split tensile strength, and the slump test were among them. Each test's results were 

addressed separately. 

3.1. Slump Test: 

Different mixtures were created to determine how Marble Dust affected the strength and workability of concrete. 

Compressive strength, split tensile strength, and the slump test were among them. Each test's results were 

addressed separately. 

 

                                                  Fig1: slump test result. 
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3.2. Compressive strength test: 

On the 7
th

 and 28
th

 days of curing, three cubes of size 150×150×150 mm were evaluated for compressive strength 

in a compression testing equipment for each mix. 

 

 

                                          Fig2: compressive strength test result.   

 

3.3. Split tensile strength of concrete: 

 

 

                                     Fig3: split tensile strength test result. 
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• It would assist in reducing environmental problems owing to indiscriminate disposal of massive trash 

created by marble manufacturers.  

• It will help in increasing cost effectiveness because this waste is provided free of charge. 

• During the whole process, the inclusion of marble wastes has no influence on the mechanical qualities, 

implying no costly changes to the industrial production line. 

• The ability to employ marble debris as an alternative raw material in the manufacture of clay-based 

goods would alleviate waste disposal difficulties. 

• In terms of compressive strength, the concrete series that used WMD as a substitute for very fine 

aggregate passing through a 0.25 mm sieve outperformed the series that did not include marble dust. 

Marble dust, in fact, had a filler effect (which was especially significant at young ages) and played a 

noteworthy role in the hydration process. 

• The lowering of porosity is linked to the filler action of marble dust on cement hydration. It may be 

concluded that the use of marble dust reduces the porosity of hardened concrete. 
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