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Abstract— It has been evident for the past 15 years that there 

is less natural sand available. When natural sand is 

unavailable, there is environmental concern. Some artificial 

sands are made by crushing rocks such as granite, gneiss, 

dolerite, and basalt that serve as the source material. Marble 

and granite dust must be produced similarly to river sand in 

order to consume additional profits for concrete, and MD/GD 

must raise the strength of concrete relative to products made 

with an identical amount of river sand without decreasing the 

workability. The usage of MD & GD in civil construction 

projects is beneficial for a variety of tasks like building roads 

and manufacturing building components and materials like 

light aggregates and bricks/tiles. Our study offers the findings 

of experimental research on "Quarry sand" as well as the 

specifics of concrete made with Quarry sand. When the M30 

Grade of concrete with and without Granit Dust and Marble 

Dust is subjected to tests for Compressive Strength, Flexural 

Strength, Split Tensile Strength, Bond Strength, and Stress 

Strain Curve at 28 days of curing. Granit dust and marble dust 

were added to conventional concrete in amounts of 15%, 

25%, 40%, and 50% for M30 grade, and their strength was 

tested as a partial replacement for sand. According to the 

discussion, the maximum strength is obtained when 15% of 

the sand is replaced by granite dust. However, when 25% of 

the sand is replaced by marble dust, the maximum strength is 

obtained at that point, but when 25% of the sand is replaced 

by granite dust, the compressive strength is slightly reduced. 

Therefore, it is evident that good quality concrete may be 

produced when sand is 25% replaced by granite and marble 

dust. When compared to the reference mix with a 0% 

replacement of natural sand, all the concrete produced by 

substituting marble and granite dust reveals better strength. 

Keywords: Granite Dust, Marble Dust, Compressive Strength 

I. INTRODUCTION 

Around the world, concrete is a very useful building material. 

Due to its affordable price and convenient access to its 

components, it is a flexible construction material. The most 

crucial factor taken into account in the construction industry 

is construction quality. Water is naturally occurring, coarse 

aggregate is naturally occurring, and cement is manufactured 

in factories. Riverbeds are a common source for fine 

aggregate. The most widely used choice for the fine aggregate 

has been river sand. Sand, which makes up around 35% of the 

volume of concrete, is one of the essential ingredients. 

Typically, the source of river sand determines its quality. 

 Granite Dust, a by-product of the granite polishing 

industry, has the potential to replace pozzolanic elements 

including silica fume, fly ash, slag, and others in concrete. 

These goods can be used as filler materials to lessen the 

number of voids in concrete (in place of sand). Granite is a 

member of the igneous rock group. Granite has a compressive 

strength of more than 200MPa and a density of 2.65 to 2.75 

g/cm3. Granite powder was discovered to have the qualities 

and profit from the sharpening units. Since the granite powder 

was so small, a measuring device (hydrometer analysis) was 

used to determine the distribution of particle sizes in the 

powder. 

 The marble dust was sourced from deposits of 

marble industries that form during the sawing and shaping 

processes of marble in the Elazig region as an industrial by-

product. Prior to preparing the samples, the wet marble sludge 

was dried. The depleted material was passed through a 0.25 

mm screen to extract the marble dirt, which was then used as 

a fine sand aggregate in the experiments 

 Utilizing these marble wastes in the industry itself 

would help protect the environment from marble landfills and 

reduce the joint over-mining of sand resources. 

II. OBJECTIVE OF STUDY 

To conduct research on concrete's strength when granite and 

marble dust are used to replace some of the sand. The 

fundamental goal of the thesis is outlined below. 

 To substitute Granite Dust and Marble Dust for natural 

sand in the design of Concrete Mixes M30. 

 To research the varied properties of concrete created 

using marble and granite dust. 

 To contrast the outcome with typical concrete. 

III. METHODOLOGIES  

To achieve the goal, the work is divided into two stages: stage 

I and stage II. In this thesis, sand is partially replaced by 

granite dust in stage I, and marble dust is partially replaced in 

stage II. Then we cast different cubes, beams, cylinders, and 

cubes with embedded roads. Following that, various tests 

such as the compression test, flexural strength test, split 

tensile strength test, bond strength test, and finally the stress-

strain curve of concrete are performed 

 Stage I involves replacing some of the sand with 

granite dust in various amounts, including 15%, 25%, 40%, 

and 50%, as shown in the table 1.1 below. There are five 

batches made in various ratios, including traditional concrete 

mix. For the purpose of measuring the concrete's 28-day 

compressive, flexural, split tensile, bond, and stress-strain 

curve tests, cubes, beams, and cylinders are cast. 

Batch 

Mix 

Cement 

(%) 

Sand 

(%) 

GD 

(%) 

Coarse 

Aggregates (%) 

1 100 100 --- 100 

2 100 85 15 100 

3 100 75 25 100 

4 100 60 40 100 

5 100 50 50 100 
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 Stage II involves replacing some of the sand with 

marble dust in various ratios, including 15%, 25%, 40%, and 

50%, as stated in table 1.2 below. There are five batches made 

in various ratios, including traditional concrete mix. At 28 

days, concrete is tested for its compressive strength, flexural 

strength, split tensile strength, bond strength, and stress-strain 

curve using cubes and beams and cylinders, respectively. 

Batch 

Mix 

Cement 

(%) 

Sand 

(%) 

MD 

(%) 

Coarse 

Aggregates (%) 

1 100 100 --- 100 

2 100 85 15 100 

3 100 75 25 100 

4 100 60 40 100 

5 100 50 50 100 

A. Mix Design M30 

S.No. Data Required 

1 Grade designation 

2 Type of cement 

3 Maximum nominal size of aggregate 

4 Minimum cement content 

5 Maximum water-cement ratio 

6 Workability 

7 
Exposure conditions as per Table 4 and Table 5 

of IS -456 

8 
Maximum temperature of concrete at the time of 

placing 

9 Method of transporting and placing 

10 Early age strength requirements, if required 

11 Type of aggregate 

12 Maximum cement content 

13 

Whether an admixture shall or shall not be used 

and the type of admixture and the Condition of 

use 

 

 
Graph 1: Comparison of Compressive Strength at 28 days in 

N/mm2 

 
Graph 2: Comparison of Flexural Strength at 28 days 

 
Graph 3: Base Shear V/s Different Soil Condition 

 
Graph 4: Comparison of Bond Strength at 28 days 

 
Graph 5: Combined Stress Strain curve of concrete with 

Granite dust 
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Graph 6: Combined Stress Strain curve of concrete with 

Marble dust 

IV. CONCLUSION 

When the M30 Grade of concrete with and without Granit 

Dust and Marble Dust is subjected to tests for Compressive 

Strength, Flexural Strength, Split Tensile Strength, Bond 

Strength, and Stress Strain Curve at 28 days of curing. Granit 

dust and marble dust were added to conventional concrete in 

amounts of 15%, 25%, 40%, and 50% for M30 grade, and 

their strength was tested as a partial replacement for sand. 

 According to the discussion, the maximum strength 

is obtained when 15% of the sand is replaced by granite dust. 

However, when 25% of the sand is replaced by marble dust, 

the maximum strength is obtained at that point, but when 25% 

of the sand is replaced by granite dust, the compressive 

strength is slightly reduced. 

 Maximum Flexural Strength is attained when the 

sand is partially replaced with marble dust at a rate of 15% 

rather than granite dust at a rate of 50% for maximum 

Flexural Strength. However, at 25%, maximal strength is 

actually fairly good. With both Granite and Marble dust 

replacing some of the sand, the Bond Strength reaches its 

maximum at 25%. As sand is partially replaced with Granite 

and Marble dust, the Split Tensile Strength likewise reaches 

its maximum at 25%. 

 When sand is partially substituted by granite or 

marble dust in varying percentages, the stress-strain curve of 

the concrete is similar to that of ordinary concrete. Therefore, 

it is evident that good quality concrete may be produced when 

sand is 25% replaced by granite and marble dust. When 

compared to the reference mix with a 0% replacement of 

natural sand, all the concrete produced by substituting marble 

and granite dust reveals better strength. 
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