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Abstract: In the last decades, the use of residue in civil construction, especially in addition to 

concrete has been studied by many researches related to, besides to reduce the environmental 

polluter’s factors. This may lead several improvements of the concrete properties. In recent 

years increasing attention towards utilizing less energy intensive materials, such as fly ash, rice 

husk ash, condensed silica fume, stone dust, gypsum and slag, in combination with cement to 

achieve energy saving. Within the concrete industry, the most successful examples have been 

using coal fly ash to make high-quality, durable concrete and recycling old, demolished 

concrete as aggregate for new concrete. From last few decades, other byproducts have been 

successfully used in concrete This paper shows some relevant studies regarding the effect of 

stone dust on mechanical properties like compressive strength, tensile strength, flexural 

strength, acid attack resistance, sorptivity etc. of concrete. Studies shows that stone dust can 

be used as an alternate material for natural sand to some extend for the preparation of 

concrete Hence, in this paper, strength properties of conventional concrete and stone dust 

concrete are compared, so that it would become helpful to other researchers. 

 

INTRODUCTION 

Concrete is the most common material in 

building construction. As the consumption of 

concrete increases, the demand of its 

component also increased. Requirement of 

fine aggregate is achieved from the river 

sand. Excess extraction of river sand from the 

bank of river may damage river ecosystem. 

On the other hand, to reduce the 

environmental load there should be an 

alternate materials of fine aggregate in 

concrete. Researchers showed that river sand 

can be replaced by using stone dust as to 

give comparable strength to concrete. Stone 

dust has somehow similar or better 

mechanical properties to fine aggregate. 

Using of stone dust is also beneficial from the 

environmental aspect. Disposal of stone dust, 

a waste product, in the concrete construction 

is one of the efficient ways of waste 

management. Many researchers worked on 

the mechanical properties of concrete using 

stone dust as fine aggregate. This review 

paper considered selected work on stone dust 

in such a way that it would become helpful for 

further research. 

Since global warming has emerged as the 

most serious environmental issue of this time 

and since sustainability is becoming an 

important issue of economic and political 

conflicts, the next developments to watch in 

the concrete industry will not be the new 

types of concrete, manufactured with 

expensive materials and special methods, but 

low cost and highly durable concrete mixtures 

containing largest possible amounts of 

industrial and urban byproducts that are 

suitable for partial replacement of Portland 

cement, virgin aggregate, and drinking water 

(Mehta 2004). Thus, in the construction 

sector, sustainable development is applicable 

on many levels, one of which is the 

production and the use of the recycled 

materials, especially concrete (as a 

percentage of the most commonly used 

construction material). 



SEKHARA BABU S, et al, International Journal of Research Sciences and Advanced 
Engineering [IJRSAE]TM 
Volume 2, Issue 18, PP: 37 - 41, APR - JUN’ 2017. 
 

 

 
 
 

International Journal of Research Sciences and Advanced Engineering 

                             Vol.2 (18), ISSN: 2319-6106, APR - JUN’ 2017.                       PP: 37 - 41 

LITERATURE REVIEW 

Physical properties like specific gravity, 

fineness modulus etc. of stone dust and fine 

aggregate should be comparable in order to 

use stone dust as a replacement of fine 

aggregate. Studies shows that optimum 

replacement of fine aggregate with stone dust 

gives maximum compressive strength, 

durability, flexure strength and other 

mechanical properties. 

• Manchiryal R.K., Dewangan A. and Gupta 

D.P. investigated that the physical and 

chemical properties of stone dust satisfied 

IS-2386 which could be used as replacement 

material of fine aggregate. Authors 

concentrated on cube compressive strength 
and beam flexure strength in order to give 

significance to their work. Ordinary Portland 

cement of 43 grade, Natural River sand with 

fineness modulus of 2.51 and granite 

aggregate as a course aggregate were used 

in the experiments. Quarry dust was 

obtained from local resource. In the 
experiments, river sand was 100% replaced 

by quarry dust and variation in strength was 

compared. It was concluded that 

compressive strength from concrete with 

quarry dust was comparatively 10% -12% 

more than the conventional concrete. They 

also concluded that durability under the 
influence of sulphate and acid attack of 

quarry dust concrete was higher than 

conventional concrete. Permeability of 

concrete decreased due to better relative 

density of quarry dust than that of 

conventional concrete. 

 
• Reddy, M.V. (2010) carried out some 

experiments using waste product like stone 

dust and ceramic scrap as partial and full 

replacement of fine aggregate. He prepared 

six samples of concrete in which first sample 

was prepared by replacing 100% fine 

aggregate by stone dust. Other samples 
were prepared by replacing 10%, 20%, 

30%, 40%, 50% and 100% replacement of 

coarse aggregate by ceramic scrap. Mix 

proportion of M25 and water cement ratio of 

0.48 was chosen for the investigation. He 

casted cubes of 150mm size, cylinders of 

150*300mm size and prisms of 

100*100*500mm. These samples were 

subjected under experimental test of 

compressive strength, split tensile strength 
and modulus of elasticity. From the result of 

experiment, he concluded that stone dust 

can be effectively used as replacement of 

fine aggregate but ceramic scrap should not 

be replaced more than 20% of coarse 

aggregate in order to achieve significant 

structural strength. 

 

• Ahn et al (2001) asserted that the mortar 

compressive strength was decreased as the 

MBV increased. Mortar drying shrinkage 
showed a similar trend for correlation among 

test results as compressive strength and also 

it is increased as absorption capacity 

increased. It was confirmed that good quality 

concrete can be made with manufactured 

fines contents up to 17% without using 

admixtures. Compared with concrete made of 
natural sand, high fines concrete generally 

had higher unit weight, higher flexural 

strength, improved abrasion resistance, and 

lower permeability. 

 

• Kim et al (2001) described a prototype 

laser scanner for characterizing the size and 

shape parameters of aggregate. The Laser 

Based Aggregate Scanning System (LASS) is 

being developed at the University of Texas at 

Austin to characterize rapidly the various 
properties of construction aggregate. The 

LASS is expected to provide the 

characteristics including angularity and 

particle texture. This ability to analyze the 

multiple characteristics of aggregate 

automatically will enable the aggregate 

producers to monitor the various quality 
aspects of the products while they are being 

produced, so that instant process 

adjustments can be made to ensure better 

quality products. 

EXPERIMENTAL RESULTS AND 

DISCUSSIONS 

 

GENERAL 

The fresh and hardened concrete 

properties of cement content such as M20 

were studied in detail. The mechanical 

properties of all the concrete mixes with W/C 

@ 0.5 for all concrete mixes with and without 



SEKHARA BABU S, et al, International Journal of Research Sciences and Advanced 
Engineering [IJRSAE]TM 
Volume 2, Issue 18, PP: 37 - 41, APR - JUN’ 2017. 
 

 

 
 
 

International Journal of Research Sciences and Advanced Engineering 

                             Vol.2 (18), ISSN: 2319-6106, APR - JUN’ 2017.                       PP: 37 - 41 

quarry dust are described in this chapter. Also 

the mechanical properties such as 

Compressive strength, Split tensile strength, 

Flexural strength of beam. 

 

WORKABILITY TEST  

Apparatus and Materials Equipment 

Required 

 

Slump cone - a mould of 1.18 mm 

thick galvanized metal in the form of the 

lateral surface of the frustum of a cone with 

the base 200 mm in diameter, the top 100 

mm in diameter and the height 300 mm. The 

base and the top shall be open and parallel to 

each other and at right angles to the axis of 

the cone. The mould shall be provided with a 

foot piece on each side for holding the mould 

in place, and with handles for lifting the 

mould from the sample. Tamping Rod - a 

round, straight steel rod 16 mm in diameter 

and approximately 600 mm in length. The 

tamping end shall be a hemisphere 16 mm in 

diameter. 3. 

 

Procedure 

 

Sample Preparation  

The sample of concrete from which test 

specimens are made must be representative 

of the entire batch. It shall be obtained in 

accordance with STP 106. 3.2. Test Procedure 

Dampen the mould and place it on a flat, 

moist, non-absorbent rigid surface. Hold 

firmly in place by standing on the two foot 

pieces. Fill the cone 1/3 full and uniformly rod 

the layer 25 times to its full depth. Fill the 

cone with a second layer until 2/3 full by 

volume and rod 25 times uniformly, ensuring 

that the rod just penetrates into the first 

layer. Overfill the cone with the third layer 

and rod uniformly, 25 times, with the rod just 

penetrating into the second layer. Strike off 

the excess concrete level with the top of the 

cone by a screening and rolling motion of the 

tamping rod. Remove any spilled concrete 

from around the bottom of the cone. 

Immediately remove the mold from the 

concrete by raising it carefully in a vertical 

direction without lateral or torsional motion. 

Measure the difference between the height of 

the mold and the height of the specimen at its 

highest point to the nearest 6.3 mm. This 

distance will be the slump of the concrete. 

 

Apparatus and Materials 

Equipment Required 

Moulds - cylindrical in form,made of 

non-absorbent material, and substantial 

enough to hold their form during the 

moulding of test specimens. Standard moulds 

shall be 150 mm in diameter and 300 mm in 

length. Moulds shall be water tight and the 

base plate or bottom shall be at right angles 

to the axis of the cylinder. Tamping Rod - a 

round straight steel rod 16 mm in diameter 

and 600 mm in length. One end shall be a 

hemisphere 16 mm in diameter. Sampling 

Equipment - scoop or shovel, trowel, 

containers, saran wrap, tape. Capping 

Compound - a mixture of sulphur and 

granular materials having a compressive 

strength equal to or greater than the 

anticipated strength of the specimen. Capping 

Device - a device for applying a capping 

compound to the cylinder and surfaces in the 

form of plane surfaces at right angles to the 

axis of the cylinder. Curing Equipment - a 

moist storage cabinet or room capable of 

maintaining specimens at a temperature 

within ± 1 degrees of 23 deg and capable of 

maintaining a moist condition in which free 

water is maintained on the surfaces of the 

specimens. Testing Machine - a machine of 

sufficient capacity which will apply a load 

continuously without shock within a range of 

0.140 to 0.350 MPa per second. The testing 

machine shall be equipped with two steel 

bearing blocks with hardened faces. One 

bearing block shall be spherically seated and 

the other rigidly mounted. The testing 

machine shall be accurate within a tolerance 

of ± 1.0 percent of the compressive strength 

of the specimen. 

 

Procedure Sample Preparation 

Samples of concrete for tests will be  obtained 

in accordance with STP 106. Test Procedure 

Place the mould on a firm, level surface. Form 

the test sample by placing concrete in the 

mould in three layers of approximately equal 

volume. Move the scoop around the top edge 

of the mould to ensure a symmetrical 

distribution of the concrete within the mould. 

Rod each layer with 25 strokes of the tamping 
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rod. For layers 2 and 3, the rod shall 

penetrate about 25 mm into the underlying 

layer. Distribute the strokes uniformly over 

the cross-section of the mould. Close the 

voids left by the tamping rod by lightly 

tapping the sides of the moulds. After the top 

layer has been rodded, the surface will be 

struck off with a trowel and covered with 

saran wrap to prevent evaporation. Store the 

specimen undisturbed for 24 hours in such a 

way as to prevent moisture loss and to 

maintain the specimen within a temperature 

range of 150 C to 27 0 C. Remove the test 

specimen from the moulds between 20 and 

48 hours and transfer carefully to the place of 

curing and testing. If moulds are being 

shipped it is permissible to leave specimen in 

cardboard mould during transit. Place the 

specimen in the water bath and store for the 

curing period designated in the contract. After 

the specimen has been cured for the proper 

length of time in the water bath remove and 

cap. The capping compound will be prepared 

and applied to form a plane uniform surface 

at right angles to the axis of the cylinder. 

Allow the sulphur capping compound to 

harden at least two hours before applying the 

load. Specimens will be kept moist until time 

of test. Place the specimen in the machine 

and slowly bring the blocks to bear on the 

specimen without shock until failure occurs. 

Operate the machine at a constant rate within 

the range of 0.140 to 0.350 MPa per second 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

Experiments were conducted as to 

find out the mechanical properties of 

concrete mixtures with and without quarry 

dust and gypsum conducting Compressive 

strength, Split tensile and Flexural 

strength. 

 

This literature shows that many researchers 

have conducted many experiments on stone 

dust as a replacement material for fine 

aggregate. All the researches shows the 

definite effect on the property of concrete. 

Following significant points can be concluded 

form their study: 

Concrete shows higher compressive strength 

after replacing fine aggregate by stone dust. 

So stone dust can be used as an additive in 

concrete preparation. 

 

Workability of concrete increases with the use 

of stone dust. Stone dust can be used as an 

alternate material of fine aggregate both in 

lean concrete as well as in high strength 

concrete. 

 

It was observed that the physical and 

chemical properties of quarry rock dust as 

well as the durability of quarry rock dust 

concrete under super plasticizers action was 

better than that of conventional concrete. 

 

At 28 days the Compression Strength for M20 

grade concrete replacement of quarry dust 

with sand and gypsum with cement concrete 

is 91% increased compared to conventional 

cube 
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At 28 days the Split tension test Strength for 

M20 grade concrete replacement of quarry 

dust with sand and gypsum with cement 

concrete is 85% increased compared to 

conventional cube it is reported in this paper 

that stone dust increases the strengthen 

properties of concrete. However other 

parameters like temperature, humidity, 

climate conditions, air-entrapped etc. also 

effects the same. 
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