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ABSTRACT: 

For a long time concrete was considered to be very durable material requiring. We build concrete structures 

in highly polluted urban and industrial areas, aggressive marine environments, harmful sub-soil water in area and 

many other hostile conditions where other materials of construction are found be non –durable. Leaving waste 

materials into environment directly can cause environmental 0problems. Quarry dust a waste from the quarry 

processing units accounts 30% of the final product from quarry industry. Therefore this waste can be used to 

produce new products or can be used as admixtures so that the natural resources are used efficiently and hence 

environmental wastes can be reduced. 

Here quarry dust is used for partial replacement of cement in concrete for study of physical and mechanical 

properties of concrete. The present project deals with the study of durability conditions of concrete made with partial 

replacement of cement with quarry dust in proportions of 0%, 10%, 20%, and 30% by weight of cement. Immersion 

test of sulphuric acid and hydrochloric acid are conducted at 5% by volume of water. 

1. INTRODUCTION 

1.1 GENERAL: 

For a long time concrete was considered to 

be very durable material requiring. We build concrete 

structures in highly polluted urban and industrial 

areas, aggressive marine environments, harmful sub-

soil water in area and many other hostile conditions 

where other materials of construction are found be 

non –durable. Since the use of concrete in recent 

years have spread to highly harsh and hostile 

conditions, the earlier impression that concrete is a 

very durable material is being threatened, particularly 

on account of premature failures of number of 

structures. 

In the past only strength of concrete was 

considered in the concrete mix design procedure 

assuming strength of concrete in all pervading factor 

for all other desirable properties of concrete including 

durability. In the recent revision of IS 456 of 2000, 

one of the points discussed, deliberated and revised is 

the durability aspects of concrete, in line with codes 

of practice of other countries, which have better 

experiences in dealing with durability of concrete 

structures. One of the main reasons for deterioration 

of concrete in the past is that too much emphasis is 

placed on concrete compressive strength. As a matter 

of fact advancement in concrete technology has been 

generally on the strength of concrete. It is now 

recognized that strength of concrete alone is not 

sufficient, the degree of harshness of the environment 

condition to which concrete is exposed over its entire 

life is equally important. Therefore, both strength and 

durability have to be considered explicitly at the 

design state. It is interesting to consider yet another 

view point regarding strength and durability 

relationship. Durability of concrete is its Resistance 

to deteriorating agencies to which the concrete may 

be exposed during its service life. When one deals 

with the durability aspectsn of concrete, the chemical 

attack, which results in loss of weight, cracking of 

concrete and the consequent deterioration of 

concrete, becomes an important part of investigation. 

Ordinary Portland cement concrete usually does not 

have good resistance to acid attack. The addition of 

FA improves the micro structural properties of 

concrete like porosity, permeability and sorptivity. 

The reduction of porosity and permeability implies 

the improvement in chemical attack and corrosion 

resistance. The experimental investigation of this 

aspect is to find compressive strength and durability 
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of concrete by partial replacement of cement with 

quarry dust. 

Durability is an important engineering 

property of concrete, which determines the service 

life of concrete structures significantly. Due to the 

interactions of concrete with external influences, the 

mechanical and physical properties of concrete may 

be threatened and lost. ACI Committee Report 

201(2001) has classified chemical attacks into several 

types that include acidic attack, alkali attack, 

carbonation, chloride attack, and leaching and sulfate 

attack. Acidic attack usually originates from 

industrial processes, but it can even be due to urban 

activity. Even natural exposure conditions may cause 

acid attacks. Free acids in natural waters are rare. 

Exceptions are carbonic waters and sulfurous and 

sulfuric acids in peat waters. Soils may contain 

huminous acids. Several organic and inorganic acids 

may occur in shallow regions of sea-water as a 

consequence of bacteriological activity. Significant 

quantities of free acids in plants and factories may be 

found. In these cases, the concentration of acid, 

which comes in contact with concrete structures, may 

reach to high value. The degree of aggressively of an 

acid is dependent on the chemical character of anions 

present. The strength of acid, its dissociation degree 

in solutions and, mainly, the solubility of the calcium 

salts formed are dependent on the chemical character 

of anion. The acidic attack is affected by the 

processes of decomposition and leaching of the 

constituent of cement matrix. 

he objective of the present project work is to study 

the behavior of concrete in partial replacement for 

cement with quarry dust in proportions. It includes a 

brief description of the materials used in the concrete 

mix, mix proportions,  the preparation of  the  test  

specimens  and  the parameters studied. In order to 

achieve the stated objectives, this study is carried out 

in different stages. In the initial stage, all the 

materials  and  equipment  needed  must  be gathered 

or checked for availability. Once the characteristics 

of the materials selected have been studied through 

appropriate tests, the applicable standards of 

specification are referred. The properties of hardened 

concrete are important as it is retained for the 

remainder of the concrete life. In general, the 

important properties of hardened concrete are 

strength and durability. An experimental program is 

held to measure strength of hardened concrete. 

2. REVIEW OF LITERATURE 

Basher Taha et al,[2008] has conducted 

properties of concrete contains mixed colour waste 

recycled glass as cement replacement. In this study 

no significant differences were observed in 

compressive strength of concrete with presence of 

recycled glass sand(RGS) in concrete while an 

average reduction of 16% was occurred when 205 of 

Portland cement was replaced by pozzolanic glass 

powder(PGP). In this we studied that due to inherent 

smooth surface and negligible    water    absorption of    

glass particles, the presence of RGS in concrete will 

reduce the consistency and adhesive bond of 

ingredients inside concrete mix. The smooth and 

plane surface of large recycled glass particles can 

significantly weaken the bond between cement paste 

and glass particles. The inherent cracks are source of 

weakness and can reduce the strength of concrete. 

Ganesha Mogaveera. G.Sarangapani and 

Anand V.R. (2011) have studied the effect of Partial 

Replacement of Sand by Quarry dust in Plain Cement 

Concrete for different  mix proportions. They have 

concluded that sand can be replaced effectively by 

means of quarry dust up to 20% to 25% 

Roz-Ud-Din Nassar et al,(2012) examined 

the strength of recycled aggregate concrete 

containing milled glass as partial replacement for 

cement. The replacement of milled glass brings 

favorable changes in the structure of hydrated cement 

paste. This partial replacement for cement is 

estimated effectively overcomes the limitations of 

recycled aggregate through improvement in quality 

of remnant mortar paste attached to surface of 

recycled aggregate. Improvement in 56 days strength 

provides an indirect measure of pozzolanic activity of 

milled glass waste. 

Roz-Ud-Din Nassar et al,(2012) studied the 

durability of recycled aggregate. concrete containing 

milled glass as partial replacement for cement. The 

use of milled waste glass, as partial replacement of 

cement is estimated to produce significant gains in 

durability of recycled aggregate concrete. Milled 

glass was found to suppress alkali-silica reactions. By 

use of milled waste glass as partial replacement of 

cement in recycled aggregate concrete results in 
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enhanced durability characteristic such as sorption, 

chloride permeability and freeze- thaw resistance 

through improvement in pore system characteristics 

Augustine Uche Elinwa et al,(2006) has 

studied the use Ash from timber waste as partial 

replacement of cement. Research work carried out on 

ash derived from sawdust has confirmed its 

pozzolanic properties with pozzolanic index of 

75.9%. it is observed that 10% replacement of 

cement with SDA shows good performance giving 

the desired workability and strength. Ti also 

examined that SDA used had 73.55% by mass of 

Sio2+Al2O3+Fe2O3 and PH of 10%. The 28- day 

compressive strengths of SDA/OPC concretes at 5%, 

10% and 15% of levels of replacement of cement are 

about 93%, 78% and 68% of control mix 

respectively. 

Mud fadhil et al,(2002) studied Workability 

and Compressive strength of ductile self compacting 

concrete(DSCC) with various cement replacement 

materials. It was studied that DSCC with various 

cement replacement materials was conducted. up to 

20% of cement in DSCC was replaced by microwave 

incinerated rice husk ash(MIRHA), silica fume(SF) 

and fly ash(FA) in certain ratio. DSCC with 

replacement 10% MIHRA and 10%fly ash has higher 

compressive strength without scarifying the self 

compacting abilities. 

Chandana Sukesh et al,(2006) examined 

sustainable industrial waste materials as partial 

replacement of cement. It was found that the addition 

of up to 15% cement kiln dust(CKD) as a cement 

replacement has a negligible effect on strength of the 

block. A target mean strength of 30 Mpa were 

prepared with 20% cement replacement by ceramic 

powder (W/B=0.6). cement kiln dust as partial 

replacement for cement showed that sedition of up to 

15% CKD as a cement replacement gave a 

comparable 28- day compressive strength to ordinary 

normal weight concrete blocks widely used in 

construction plastics can replace aggregate which are 

lighter in weight, resistance to freeze and thaw, 

reduce the thickness of pavements and withstand 

fatigue. 

Siva Kumar Naganathan et al,(2013) studied 

the properties of controlled low strength material 

made using industrial waste incineration bottom ash 

and quarry dust. The major components waste from 

dross, ash, clinker, gypsum, oil and hydrocarbon. 

These wastes must be properly managed and 

disposed without causing any harmful environmental 

effects. The combination of industrial waste 

incineration bottom ash and quarry dust in CLSM 

application has not been carried out before. Quarry 

dust, being fine material, is supposed to enhance the 

performance of CLSM made using the bottom ash. 

The objective is to study various engineering 

properties of CLSM made using industrial waste 

incineration bottom ash and quarry dust. Various mix 

proportions of CLSM were developed using bottom 

ash, quarry dust, cement and water. 

H.A.F.Dehwah et al, has examined the 

Mechanical properties of self-compacting concrete 

incorporating quarry dust powder, silica fume or fly 

ash. SCC is a concrete that is able to consolidate 

itself without the need for vibration. It fills all 

recesses, spaces and voids, even in highly congested 

reinforced concrete members. A study conducted to 

evaluate the mechanical properties of self- 

compacting concrete (SCC) prepared using quarry 

dust powder (QDP), silica fume (SF) + QDP or only 

fly ash (FA). 

Gabriele Fava et al, studied the use of paper 

mill sludge ash as supplementary cementitious 

material. On the basis of data collected, it was 

concluded that PA, if used to replace up to 10% of 

Portland cement, shows a positive effect on the 

mechanical performance of mortars. On the other 

hand, because of its high fineness and consequently 

high water absorption, it required a higher amount of 

water. It was concluded that the use of PA should not 

be higher than 10% by weight of cement replaced, 

unless mortar mixtures are judiciously proportioned. 

From experimental results it showed that at 28 days 

strength, the mortars containing 5% PA exhibited a 

compressive strength higher than or as high as that of 

mortar made from cement only. 

Xiao an huang et al, examined the behavior 

of study of developing green engineering 

cementitious composites(ECC) using iron ore tailings 

powder as cement replacement. At more than 40% of 

cement replacement, observed the reduction of 

compressive strength of ECC. And the green ECC 

designed with a tensile ductility of 2.3-3.3% and 

compressive strength of 46-57 mpa demonstrate 10-
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32% less energy consumption and 29-63% less co2 

emission of ECC M45. 

3. RESULTS AND DISCUSSION 

3.1 M20 7-DAYS AVERAGE COMPRESSIVE 

STRENGTH 

 

 

 

 
3.2 M30 7&28-DAYS AVERAGE 

COMPRESSIVE STRENGTH 

 

 

 

 
3.3 M40 7&28-DAYS AVERAGE 

COMPRESSIVE STRENGTH 
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CONCLUSION 

• No change of W/C ratio was observed by 

replacement of cement with quarry dust, as quarry 

dust is a waste material; W/C ratio was compared 

with cement concrete. 

• From the experiments conducted, replacement of 

quarry dust can be made for cement, as cement 

content in concrete can be optimized. 

• From 10% to 20% replacement of quarry dust with 

cement the strength properties are increased linearly 

and from 20% to 30% of replacement of quarry 

dust, decrease in strength of concrete was observed. 

Strength Deterioration 

• It is noted that sulphuric acid reacts with calcium 

present in cement and gives paste of gypsum which 

reduces the concrete strength. 

• It was observed that strength loss of specimens is 

high after immersion in 5% H2SO4 of volume of 

water. 

• It was observed that a specimen immersed in 5% 

HCL of volume of water does not affect the 

strength for 7 days. 

• It is found that strength loss is more for M40 grade 

concrete when compared with M30, M20 grades 

concrete, by the immersion test of concrete cubes in 

5% of H2SO4 solution of volume of water. 

Mass Loss 

• It is observed that there is no effect on specimen for 

7 days when immersed in 5% HCL in volume of 

water. 

• It is found that weight loss of concrete cubes is 

more in the immersion of 5% of H2SO4 in volume 

of water when compared with 5% of HCL in 

volume of water. 

• There is an small weight loss in specimens for 28 

days when immersed in 5% HCL solution in 

volume of water 

• In 5% of H2SO4 solution the weight loss for M20 

grade is more when compared with M30 and M40 

for 7 days. 
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