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Abstract-  

Due to the day to day innovations and 

development in construction field, the use of 
natural aggregates is increased tremendously and at 

the same time, the production of solid wastes from 

the demolitions of constructions is also quite high. 

Because of these reasons the reuse of demolished 

constructional wastes like ceramic tile and rebutted 

tyre waste came into the picture to reduce the solid 

waste and to reduce the scarcity of natural 

aggregates for making concrete.  

Studies show that about 20-30% of 

material prepared in the tile manufacturing plants 
are transforming into waste.  This waste material 

should have to be reused in order to deal with the 

limited resource of natural aggregate and to reduce 

the construction wastes. 

Crushed waste ceramic tiles, crushed 

waste ceramic tile powder and Rebutted tyre waste 

are used as a replacement to the coarse aggregates 

and fine aggregate. The ceramic waste crushed tiles 

were partially replaced in place of coarse 
aggregates by 10%, 20%, 30%, 40% and 50%. 

Rebutted tyre waste and ceramic tile powder were 

replaced in place of fine aggregate by 10% along 

with the ceramic coarse tile. M25 grade of concrete 

was designed and tested. The mix design for 

different types of mixes were prepared by replacing 

the coarse aggregates and fine aggregate at 

different percentages of crushed tiles and rebutted 

tyre waste. Experimental investigations like 

workability, Compressive strength test, Split tensile 

strength test, Flexural strength test for different 

concrete mixes with different percentages of waste 
crushed and rebutted tyre waste after 7, 14 and 28 

days curing period has done. It has been observed 

that the workability increases with increase in the 

percentage of replacement of rebutted tyre waste 

and crushed tiles increases. The strength of 

concrete also increases with the ceramic coarse tile 

aggregate up to 30% percentage. 

I. INTRODUCTION 

  
 The impurities in water changes the 

properties of concrete in setting times as well as 

strength. Water is essentially ingredient of concrete 

as it effectively participates in the chemical 

reactions with neutral admixtures cements like 

natural pozzolona and other supplementary 

cementitious materials (silica fume). When natural 

pozzolona reacted with calcium hydroxide, it 

exhibits cementitious properties. Pozzolans are 

commonly used as an addition to Portland cement 

to increase the long term strength and other 
material properties. Pozzoloans are primarily 

vitreous siliceous materials which react slowly with 

calcium hydroxide to form calcium silicates, other 

cementitious materials may be formed depending 

on the constituents of pozzolona. During cement 

hydration, the pozzolanic reaction is very slow 

when compared to the other reactions. Therefore 

the short term strength of the concrete may not be 

as high as the concrete made with purely 

cementitious materials. The first known pozzolan 

was pozzolona, volcanic ash, for which the 

category of materials was named. Now a day’s 
most commonly used pozzolan is fly ash, even 

though silica fume and other materials are also 

most commonly used. 

 

OBJECTIVES: 
1.To examine the typical compounds responsible 

for such changes in setting times and compressive 

strength development of cement mortars through 

X-ray diffraction analysis. 

2.To build up best fit curve and to formulate the 

mathematical equation for assessing the significant 
change in initial ,final setting times and 

compressive strength. 

3. To study effect of water quality on initial and 

final setting times, soundness of admixture cement 

and compressive strength of admixture cement 

mortar. 

4.To plan possible chemical reactions that takes 

place in hydration of natural admixture cement 

with chemical or biological substances in deionised 

water. 

 

Scope and objectives of the present Investigation 
1.To asses the effect of individual substances like 

CaCl2,MgCl2,MgSO4 with different concentrations 

in mixing water on initial and final setting times of 

cement 

2.To study the effect of each of these individual 

substances with varying concentrations in mixing 

water on the soundness of cement. 

3.To examine the effects of these substances with 

different concentrations in deionised water as 

mixing water (in mortar cubes)   on the short term 
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and long term strength development of cement 

mortars. 

4.To develop mathematical relationships between 

the substances in mixing at versus setting times and 

versus strength development of cement mortar and 
chemical reactions on hydration. 

 

II. LITERATRE REVIEW 

Literature also confirmed structural deteriorations 

of several concrete components due to the usage of 

improper quality of water both in construction 

works as well as curing purpose. Failure of many 

structural members is also reported due to the 

constant  contact of impure water with the concrete 

structures. Contaminated water used for mixing 

concrete, exceeding the tolerable limits, may effect 

not only the concrete strength and the durability but 
also setting time , soundness, efflorescence 

(deposits of white salts on the surface of concrete 

)and corrosion of reinforcing or prestressing  

steel(ACI1978).In general, mixing water is 

occasionally a factor in concrete strength, because 

in many specifications for making concrete 

mixtures the quality of water s specified by a clause 

stating that the water should be fit for drinking. 

Municipal drinking water seldom contains 

dissolved solids in excess of 1000ppm (parts per 

million). 
As an opinion, water unsuitable for drinking may 

not necessarily be unfit for mixing concrete. From 

the stand point of concrete strength, acidic, 

alkaline, salty, brackish, coloured or foul smelling 

water should not be rejected outright. This is 

important because recycled waters from mining 

and many other industrial can be safely used for 

making concrete. Sea water which contains about 

35000ppm dissolved salts, is not harmful to the 

strength of plain concrete. However with reinforced 

and prestressed concrete it increases the risk of 

corrosion of steel, therefore ,the use of sea water as 
concrete –mixing water should be avoided under 

these conditions. As a general opinion, from the 

stand point of concrete strength the presence of 

excessive amounts of algae, oil, salt, or sugar in the 

mixing water send a warming signal. 

         Concrete is not only a material that is at risk 

to physical and chemical process of deterioration 

associated with water. Therefore, it will be 

desirable to review, in general, the characteristics 

of water that make it the principal agent of 

destruction of materials. Water is certainly the most 
profuse fluid in nature available in the form of sea, 

ground water, rivers, lakes, rain and snow. Being 

small, water molecules are capable of penetrating 

extremely fine pores and cavities. As a solvent, 

water is noted for its ability to dissolve more 

substances than any other liquid. This is the 

property which accounts for the persons of many 

ions and gases in some waters, which in turn, 

become instrumental in causing chemical 

decomposition of solid materials. It may also be 

noted that the water has the highest heat of 

vaporization among the common liquids. 

Therefore, at ordinary temperatures it has a 

tendency to remain in the liquid state, rather than to 
vaporize and leave the material dry. 

 

III.MATERIALS AND PROPERTIES 

 

MATERIALS USED  

 1. Portland Pozzolana cement (PPC) 

2. Silica fume  

3. Fine Aggregate 

4. Water 

CEMENT 

Initial experiments like initial setting time, final 

setting time, soundness and compressive strength 

test on mortar cubes were conducted on  Portland 

Pozzolana cement and portland pozzolana cement 

with the regard to various natural admixtures. 

However no, significant variations were observed 

in the trends of the experimental results. Hence, 

Portland Pozzolana  cement was used in the present 

investigation. The chemical composition of the 
portland pozzolana cement was analysed according 

to the standard procedures laid down n IS 

4032:1968. 

Table: Physical Properties of PPC of Test 

Cement 

S.No Property Result 

1. Specific Surface 370 

2. Normal consistency 35 % 

3. Setting times(minutes) 

a)Initial 

b)Final 

 

105 

195 

4. Compressive strength 
(MPa) 

a)3 Day 

b)7Day 

c)28 Day 

 
24.4 

37.3 

48.9 

 

  

FINE AGGREGATES: 

The sand used throughout the experimental work 

has obtained from the river Swarnamukhi near 

Tirupathi. This type of sand was used by many of 

researchers as an ingredient in cement mortar 
.According to IS 650:1996,the sand used in cement 

mortar should conform to the following 

specifications. Sand shall be of quartz, light gray or 

whitish variety. It shall be free from silt. The grains 

shall be regular. The shape of grains shall 

approximate to spherical form, enlarged and 
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flattened grains shall be present only in negligible 

quantities 

Table: Physical Properties of Fine aggregate 

 

S.No. Properties Results  

 

1. Specific gravity  2.64 
 

2. Bulk density 15.54 

 

3. Fineness modulus 

before sieving 

2.72 

 

4. Particle size 

variation  

0.15 to 

2.0 

 

Silica fume 

Silica fume used in the present  study was obtained 

from Elkem India Pvt, ltd, Mumbai. 

 

Fig.: Silica Fume 

Table: Properties of Silica Fume 

Parameter Analysis 

 

SiO2 89.2 

 

Moisture content  

0.4 

Loss on ignition 2.2 

 

45 micron 8.0 

 

Bulk density  0.55 

 

 

 

IV EXPERIMENTAL WORK 

1. Consistency 

2. Initial and final setting times 

3. Soundness 

4. Compressive Strength 

V. TEST RESULTS 

The compressive strength of different test age 

samples at various concentrations of test solutions 

are presented in the form of graphs. Only deionised 

water and deionised water mixed with different 

constituents with varying concentrations are 

considered for clarity in presentation, comparison 

and analysis of results. 

 The percent changes in the compressive 

strength of mortar cubes made with different 

concentrations of various compounds are compared 

with that of the cubes made with deionised water 

and the results are presented in the tabular as well 

as graphical forms. 

Table: Initial and final setting times, soundness 

of cement and percentage variation of 

compressive strength of admixture cement 

mortar cubes of various concentration of 

slightly acidic substances at different stages

 
 

 
Fig.: Variation of setting times of admixtures 

cement corresponding to various concentration 

of CaCl2 in deionised water 
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Fig.: Variation of compressive strength of 

admixtures cement mortar cubes at different 

ages corresponding to various concentration of 

CaCl2 in deionized water 

 
Fig.: Variation of compressive strength of 

admixtures cement  mortar cubes at different 

ages corresponding to various concentration of 

MgSO4 in deionized water. 

 

VI. CONCLUSION 

 

This interpretation of the results obtained is based 
on the current knowledge available of the result is 

assessed with reference to the standards specified 

by the relevant IS codes. 

Based on the results obtained in the present 

investigation in chapter 5,the following conclusions 

can be drawn  

1.Presence of CaCl2 in concentrations more than 1 

g/L in water accelerates both the initial and final 
setting significantly, Its presence in water does not 

significantly increase the strength at longer 

duration with an increase in concentration, the 

maximum being 2.0 g/L. 

2. Presence of MgCl2 in water retards significantly 

both the initial and final setting in concentrations 

more than 1 g/L. Further a concentration up to 2 

g/L results in a significant decrease of compressive 

strength in all age samples. 

3. Presence of MgSO4 in water accelerates 

significantly the initial and final setting in 

concentrations more than 1 g/L. Its presence in 

water initially increases significantly the 

compressive strength up to 3-days but gradually 
decrease the compressive strength below the 

significant level on longer duration, the maximum 

concentration being 1.5 g/L. 

VII. FUTURE SCOPE 

 

The following aspects can be taken up for the 

further investigation 

1. Similar studies can be carried out on admixture 
cement concrete to analyse the effect of various 

chemical and biological substances on the 

compressive strength with a special attention on the 

durability of concrete beyond 2-years. 

2. The effect of other similar substances present in 

water which are not covered in this research ,on the 

setting properties of cement and strength of cement 

mortar can be investigated. 

3. The effect of water bodies located at various 

places containing unique compounds can be 

studied to develop standards and the limitations on 
the use of such water in cement construction. 

4. Similar studies can be carried out on other 

engineering properties of cement mortar like tensile 

strength and shear strength. 

5. Formation of lattice structures of hydrated 

cement compounds need to be investigated with 

spiked neutral salts, alkaline and acidic substances 

by using various methods. 

 

REFERENCES 

 

1. ASTM C150-78a (1955): specification for 

Portland cement, Philadelphia 

2. Dent- glasser, L.S. and Katoaka, N. 

(1981): the chemistry of Alkali-Silica 

reactions – proceedings, conference on 

alkali aggregate reactions in concrete , 

cape town 

3. Dent-Glasser, L.S. and kaltoka, N. (1981): 

The chemistry of alkali aggregate 

reactivity ,cement and concrete research 

4. IS 516:1959; Methodsof test forstrength of 

concrete 

5. IS 8112:1989: Specification for 43- grade 

Ordinary Portland cement , Indian 

standards Instition , New delhi 

. 

International Journal of Scientific Research and Review

Volume 8, Issue 2, 2019

ISSN NO: 2279-543X

Page No: 542


