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1. ABSTRACT 
The Quarry rock dust can be an economic alternative to the river sand. Quarry Rock Dust 

can be defined as residue, tailing or other non-voluble waste material after the extraction and 

processing of rocks to form fine particles less than 4.75mm.Usually,Quarry Rock Dust is used in 

large scale in the high ways as a surface finishing material and also used for manufacturing of 

hollow blocks and light weight concrete prefabricated Elements.This project presents the feasibility 

of the usage of Quarry Rock Dust as hundred percent substitutes for Natural Sand in concrete. 

Design Mix for M30 and M40 has been calculated using IS 10262-2009 for both conventional 

concrete and quarry dust concrete. Tests were conducted on cubes, cylinders and beams to study 

the strength of concrete by using Quarry Rock Dust and the results were compared with the 

Natural Sand Concrete.Cement motor ratios of 1:3 and 1:6 are prepared and observe the 

percentage of water absorption in both Quarry Rock Dust and Natural sand for plastering. 

Key words: Compressive strength, Flexural strength, Split tensile strength. 

 

2. INTRODUCTION 

Concrete is an artificial mixture of Portland 

cement, water, fine and coarse aggregates. 

The mixture of the materials results in a 

chemical reaction called hydration and a 

change in the mixture from plastic to a solid 

state occurs over a period of time. The cost of 

concrete can be reduced by reducing cost 

alternative material, instead of conventional 

materials.To overcome the stress and demand 

for river fine aggregate, research and 

practitioners in the construction industries 

have identified some a lternative materials 

such as fly ash, slag, limestone powder and  

 

 

siliceous stone powder. In India attempts have 

been made to replace river sand with quarry 

dust.The successful utilization of quarry dust 

as fine aggregate would turn this was material 

that causes disposal problem in to a valuable 

resource. The utilization will also reduce the 

strain on supply of natural fine aggregate, 

which will also reduce the cost of concrete. 

3. MATERILS USED 

3.1 CEMENT: Cement is a binder, a 

substance that sets and hardens 

independently, and can bind other materials 
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together. The most common use for Portland 

cement is in the production of concrete.  

Physical Properties of Cement (OPC 53 

GRADE) (IS 8112-1989) 

1. Specific Gravity – 3.12 

2. Fineness of cement – 2.5 

3. Standard Consistency – 31% 

4. Initial and Final Setting time of cement – 

140min and 260 min 

5. Compressive Strength – 3 days -27 Mpa, 

7days – 37 Mpa, 28days – 53 Mpa 

3.2 AGGREGATES: Aggregates are the 

important constituents in concrete. They give 

body to the concrete, reduce shrinkage and 

effect economy. One of the most important 

factors for producing workable concrete is 

good gradation of aggregates.  

3.2.1. COARSE AGGREGATE: The 

material which is retained on IS sieve 

4.75mm is termed as coarse aggregate. The 

broken stone is generally used as a stone 

aggregate.  

3.3.2. FINE AGGREGATE: The material 

which passes through IS sieve 4.75mm is 

termed as fine aggregate usually natural sand 

is used as a fine aggregate The sand used for 

the experimental works was locally procured 

and confirmed to grading zone II, sieve 

analysis of the fine aggregate was carried out 

in the laboratory as per IS 383-1970 and 

results are provided. 

 

3.4 CONCRETE: Concrete is an artificial 

material in which the aggregates both fine and 

coarse are bonded together by the cement 

when mixed with water.M30 and M40 grades 

are used. 

 3.5 QUARRY ROCK DUST: Quarry Rock 

Dust Collected from the Quarry of S.S Rocks 

which is located at Anakapalli; 

Visakhapatnam is used as a fine aggregate 

replacement material in concrete. The 

Physical and chemical properties of quarry 

rock dust is satisfied the requirements of 

code provision in properties studies. 

4. OBJECTIVES:  

1. To fine aggregate replaced with Quarry 

Rock Dust in concrete as it directly influences 

economy in construction.  

2. To evaluate the compressive strengths at 7 

and 28 days by replacing fine aggregate with 

Quarry Rock Dust in proportions of 0%, 50%, 

75% and 100%. 

3. To evaluate the split tensile strengths at 7 

and 28 days by replacing fine aggregate with 

Quarry Rock Dust in proportions of 0%, 50%, 

75% and 100%. 

4. To evaluate the flexural strengths at7 and 

28 days by replacing fine aggregate with 

Quarry Rock Dust in proportions of 0%, 50%, 

75% and 100%. 



Vol 09 Issue05, May 2020                                     ISSN 2456 – 5083 Page 37 

 

5. To evaluate % of water absorption for use 

of plastering in both Quarry Rock Dust and 

Natural sand. 

5. STRENGTH STUDIES ON 

CONCRETE  

5.1. Compressive Strength test 

according to IS 516-1959  

The test setup for conducting cube 

compressive strength test is depicted in Plate 

No. Compression test on the cubes is 

conducted on the 300T compression testing 

machine. The cube was placed in the 

compression testing machine and the load on 

the cube is applied at a constant rate up to the 

failure of the specimen and the ultimate load 

is noted. The cube compressive strength of the 

concrete mix is then computed.. This test has 

been carried out on cube specimens at 7 and 

28 days age. The values are presented in 

below.  

 

 

5.2   Split Tensile Strength according to IS 

5816-1999 

This test is conducted on 300T 

compression testing machine. The cylinders 

prepared for testing are 150mm in diameter 

and 300mm height. In the present work, this 

test has been conducted on cylinder 

specimens after 7 and 28 days of curing. The 

values are tabulated in above tables for M30 

and M40 grade concrete respectively.     
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5.3 Flexural Strength test according to 

IS 516-1959 

The prism specimens of size 500x 100x 100 

mm were used for the determination of the 

flexural strength. The average flexural 

strength of concrete with Quarry Rock Dust is 

given in below. 

 

 

5.4 Percentage of water absorption in 

plastering 

In our present thesis we had taken 1:3 and 1:6 

cement motor proportions. 

 % of water absorption mixes of (1:3): 

Normal sand = 5.11, Quarry Rock Dust = 

13.35  

% of water absorption mixes of (1:6) Normal 

sand = 4.77, Quarry Rock Dust = 10.67 

6. CONCLUSION 

 Based on this experimental 

investigation it is found that Quarry 

Rock Dust as an alternative material to 

the natural sand. 

 The physical and chemical properties 

of Quarry Rock Dust are satisfied the 

requirements of fine aggregate. 

 If Quarry Rock Dust is replaced 50% 

of natural sand from the Quarry has 

obtained higher results then the 

normal conventional concrete. 

 The strength of the Quarry Rock Dust 

concrete is comparatively 8-12% more 

than that of similar mix of 

conventional concrete. 

 The waste usage of quarry dust 

decrease the cost of fine aggregate and 

also increases the strength. 
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