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Abstract— High strength and high-performance concrete are 

being widely used now days all over the world. In the 

developed countries use of high-strength concrete in the 

structures today has resulted in both technical, economical 

advantages. In high strength concrete, it is necessary to 

reduce the water-cement ratio and which in general 

increases the cement content. To overcome low workability 

problems different kinds of pozzolanic mineral admixtures 

and super-plasticizers are used to achieve the required 

workability. At the same time decrease of ingredient 

concrete and their cost are increasing day by day demanding 

the promotion of utilization of suitable waste materials as an 

alternative. Particularly substitute to conventional sand in 

concrete are given prime importance due to many social-

economical and budget-oriented problems. The present work 

deals with the development of quarry dust concrete with 

total replacement of conventional sand with quarry dust and 

the study is made with systematic views with sequential 

steps. The suitability of quarry dust as alternative materials 

for the river sand in concrete manufacturing is studied. The 

grade of concrete is M25 or M30 was prepared with 0%, 

20%, 40%, 60%, and 80% partial replacement of sand with 

quarry dust. The physical properties of quarry dust namely 

specific gravity; water absorption; silt content; and fineness 

modulus were measured using standard tests. This was 

followed by compression, split tensile, and bending tests on 

cubes, cylinders, and RC beams respectively to study the 

strength of concrete made of quarry rock dust. The results 

were compared with conventional concrete (0%). The 

results showed that with an increasing proportion of quarry 

dust, the strength increased to a peak value (at 40%) 

followed by a subsequent drop in strength and a decreased 

workability. 
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I. INTRODUCTION 

Concrete is the most popular building material in the world 

and such by its enthusiasm (promoting), there is no 

substitute for concrete with conventional constituents. But 

sustaining the building activity for a long time to meet the 

future demand for buildings by using the currently available 

energy-intensive materials and building techniques or 

technologies have become seldom possible. The 

environmental impacts of the concrete industry by 

conservation of cement aggregate water or additives and 

admixture can be reduced through resource productivity by 

conserving materials and energy for concrete making and by 

improving the durability of concrete products. Even though 

the task is most challenging as its result and experiences in 

the scarcity of resource materials. It can be prepared if 

pursued (followed) diligently (hardworking) in a possible 

way without much affecting the basics and requirements of 

concrete technology and construction techniques so far 

applied.  Quarry dust is the residue of particles in the size 

range of 0 to 4.75mm obtained as a byproduct in the later 

stages of the crushing of igneous rock, sedimentary rock, or 

gravel.  It is produced in natural stone processing plants. It is 

currently used in road highway construction as a surface 

finishing material. It is also used in the manufacture of 

hollow blocks and lightweight concrete blocks. 

II. LITERATURE SURVEY 

They investigated the effects of varying dust content from 0 

to 30% of fine aggregates on the physical and mechanical 

properties of fresh and hardened concrete. They reported an 

increase in compressive strength and flexure strength up to 

10% dust content, followed by a gradual decrease with 

increasing dust content. 

Siva Kumar et al., 2011 studied the mechanical 

properties of cement mortar and concrete by replacing fine 

aggregates with quarry dust. They reported an 11.8% 

increase in compressive strength of cement mortar cubes 

with 100% replacement of sand with quarry dust. They also 

reported a 17.45% and 15.25% increase in compressive 

strength and split tensile strength of concrete. 

Shyam Prakash et al., 2016 studied the strength of 

concrete with the replacement of sand with quarry dust 

ranging from 0-100%. They reported an increase in concrete 

compressive strength for up to 40% replacement followed 

by a decrease from 50% replacement onwards. 

Ho et al., 2002 studied the performance of granite 

fines and limestone powder for use in self-compacting 

concrete. 

Shakir et al., 2013 studied a novel flow able 

method of brick production using quarry dust, billet scale, 

and fly ash with improved durability and compressive 

strength.  About workability, they reported that due to its 

higher surface area quarry rock dust consumes more water.  

Raman et al., 2011 used quarry dust as a partial 

replacement for sand in quantities ranging from 10% to 

40%. They reported a decrease in compressive strength and 

also a decrease in workability with increasing quarry dust 

content. 

III. OBJECTIVES AND SCOPE  

A. Objectives:  

The current status of concrete industries facing the scarcity 

of fine aggregates like river sand and quarry dust utilization 

as an alternative to river sand are reviewed. Based on the 

literature review the problem was identified.  The scope and 

objectives are presented here.  
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B. Scope:  

The scope and objectives are planned in two phases, the first 

being the preliminary study and the second the main study 

in the development of quarry dust concrete as detailed here. 

IV. PRELIMINARY STUDY AND METHODOLOGY 

 Determinatives of the engineering properties for all the 

constituent materials as well as for the additives and 

admixtures to suitably incorporate in the mix design and 

other assessments. 

 Making a conventional concrete mix design for M25 

grade concrete using ACI, BS, and IS methods and 

proposing an optimum mix based on the 7-day strength, 

for all experimentation. 

 Investigation on the workability and strength 

characteristics of quarry dust based concrete for sand 

replacement levels of 20%, 40%, 60%, 80%, and 100% 

with quarry dust. 

 Assessment of the comparison of characteristics of 

different replacement concrete after analysis of their 

experimental results. 

 Assessment of the possibility of maximum replacement 

level of sand with quarry dust in M25 grade concrete. 

A. Main Study For 100% Sand Replaced Quarry Dust 

Concrete by Making 

 Mix design for M25 grade quarry dust concrete using 

the IS method and investigating the workability, 

strength, and durability characteristics. Assessment of 

the possibility of 100% replacement of sand with quarry 

dust in M25 grade concrete. 

 Mix design for M40, M50, and M60 grades of high 

strength quarry dust concrete using relevant methods 

and investigating the workability, strength, and 

durability characteristics.  

 Assessing the requirement of additives like fly ash and 

silica fume for enhancing the properties.  

 Analyzing the results for comparison between sand 

concrete and quarry dust concrete. 

 Study on the compressive strength relationship and 

create a theoretical model for the quarry dust concrete. 

 Arriving at solid conclusions and recommendations. 

V. EXPERIMENTAL WORK  

The present work investigates the effect of using quarry dust 

as a partial replacement for sand on the compressive 

strength and splitting tensile strength for M25 grade 

concrete. The following materials have been used 

throughout this investigation. Normal potable drinking water 

was used in the experiments. Portland Slab Cement (PSC) 

was stored in airtight drums when it is not in use during the 

test period to minimize the effect of weathering. The 

specific gravity of this cement was found to be 2.98. 

Crushed granite stones in the size range of 10 mm and 20 

mm were collected. The specific gravity of these coarse 

aggregates was found to be 2.73 and water absorption was 

found to be 0.68%.  

A. Compressive Strength  

The compressive strength is used to measure the overall 

quality of concrete and thus as an indication of other 

properties relating to the deformations or durability. 150 mm 

cube is cast and tested as per IS 516:1959. The curing was 

done by immersion in water tanks kept in the laboratory. 

The cubes were tested under the Compressive testing 

machine and the average compressive strength of three 

cubes each was evaluated at 7 days and 28 days. 

B. Split Tensile Strength  

Concrete is not usually expected to resist direct tensile 

forces because of its low tensile strength and brittle nature. 

However, tension is important about cracking which is a 

tensile failure. 150 × 300 mm cylinders are cast with the 

same concrete. The cylinder is prepared and tested 

according to IS.516-1959. A minimum of three cylinders is 

tested for each group of the mix. 

VI. RESULTS AND DISCUSSION  

A. Slump Test:  

The slump values in the case of 20%, 40%, and 60% 

replacement by quarry dust in concrete were 70mm, 67mm, 

and 62s mm respectively. However, the slump value in the 

case of 80% and 100% replacement was 38mm and 28mm 

respectively. This indicates workability with 80% and 100% 

replacement by quarry dust is lower as compared to 20%, 

40%, and 60% replacement.  

B. Compressive Strength:  

Three cubes were cured for 28 days and the average 

compressive strength was obtained. The compressive 

strength increased with an increase in percentage 

replacement of quarry dust up to 40% after which the 

strength reduced with an increase in the amount of quarry 

dust. There was a considerable decrease in compressive 

strength in the case of 80% and 100% replacement. The 

given graph below shows the variation of compressive 

strength with different percentage of replacements by quarry 

dust. 

C. Split Tensile Strength:  

Three cylinders each having a diameter 150 mm and height 

300 mm were cured for 28 days and tested to determine the 

average split tensile strength. The trend for split tensile 

strength was similar to that obtained in the compressive 

strength. The maximum split tensile strength was obtained 

for a 40% quarry dust proportion. 

VII. CONCLUSIONS   

1) Slump test studies on quarry rock dust concrete are 

11%-13% lower than reference concrete. The 

workability obtained with 80% and 100% replacement 

was very low. This might be due to the higher water 

absorption capacity of quarry dust due to the presence 

of higher amounts of salt content in quarry dust as 

compared to sand.  

2) With an increase in quarry dust proportion of fine 

aggregates, compressive strength and split tensile 

strength showed an increasing trend followed by a 
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decreasing trend (after reaching peak strength). The 

present concrete mix gave the highest value at a 40% 

proportion. Also, the compressive strength obtained 

with 60%, 80%, and 100% proportions was lower 

indicating such higher proportions of quarry dust are 

not recommendable in concrete.  

3) The flexural load carried by RC beams with quarry dust 

proportion of 20%, 40%, and 60% of fine aggregate 

was 10 to12 percent compared to the control RC beam. 

The better flexural performance of beams with quarry 

rock dust may be due to the higher compressive 

strength and tensile strength of concrete.  
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