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Abstract-  

This thesis presents a study conducted on 

mechanical and durability properties of concrete. 

The investigation covered concrete mixes at water 

cementitious material with ratio of 0.4. Ordinary 

Portland cement of 53-grade was used in this study. 

The percentage of cement that partially replaced by 

weight were Silica Flume is 10% and varying the 

GGBS replacement from 0% to 50% . Concrete 
cubes and cylinders were casted and tested in 

laboratories. The optimum proportion of 

replacement was found by conducting tests on 

mechanical properties like 

Compressive strength test and Split tensile 

strength test.  The results show that the optimum 

replacement of cement with silica flume 10% and 

40% GGBS, it is possible to gain the same strength 

as conventional concrete. The durability of 
concrete was done by curing with 5% Hydrochloric 

acid (HCL) and 5% Sulphuric acid (H2SO4 ). 

The effect of acids on compressive 

strength, Split tensile strength and durability 

characteristic property was determined for 7, 28, 

60, 90Days.. 

I. INTRODUCTION 

  
 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 aspects 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. 

 

II. LITERATRE REVIEW 

 Basher Taha1 et al,[2009] He 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. 

 Ali Ergun2 et al,(2011) He has studied effects 

of usage of diatomite and waste marble 
powder as partial replacement of cement on the 

mechanical properties of concrete. Waste 

marble powder is obtained by product during 

sawing, shaping, and polishing. Test results 

indicated that the concrete specimens 

containing 10% diatomite, 5% WPM and 5% 

WPM + 10% diatomite replacement by weight 

for cement had the best compressive and 

flexural strength. The replacement of cement 
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with diatomite and WPM separately or 

together using super plasticizing admixture 

could be used to improve mechanical 

properties. 

 

 Ganesha Mogaveera. G.Sarangapani and 

Anand V.R.3 (2011)[3] They 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% 

. 

III.MATERIALS AND PROPERTIES 

 

MATERIALS USED  

  In this investigation, the following 
materials were used: 

 Ordinary Portland Cement of 53 Grade 

cement conforming to IS: 169-1989   

 Fine aggregate and coarse aggregate 

conforming to IS: 2386-1963. 

 Water. 

 

CEMENT: 

 Ordinary Portland cement is the most 

common type of cement in general use around the 

world as a basic ingredient of concrete, mortar, 
stucco, and most non-specialty grout. It developed 

from other types of hydraulic lime in England in 

mid-19th century and usually originates 

from limestone. It is a fine powder produced by 

heating materials to form clinker. After grinding 

the clinker we will add small amounts of remaining 

ingredients. Many types of cements are available in 

market. When it comes to different grades of 

cement, the 53 Grade OPC Cement provides 

consistently higher strength compared to others. As 

per the Bureau of Indian Standards (BIS), the grade 
number of a cement highlights the minimum 

compressive strength that the cement is expected to 

attain within 28 days. For 53 Grade OPC Cement, 

the minimum compressive strength achieved by the 

cement at the end of the 28th day shouldn’t be less 

than 53MPa or 530 kg/cm2. The color of OPC is 

grey color and by eliminating ferrous oxide during 

manufacturing process of cement we will get white 

cement also. 

1. Fineness of cement = five% 

2. Specific gravity if cement = 3.02 

3. Standard Consistency of cement = 33% 

4. Initial placing time = 50mins 

5. Final putting time = Not extra than 10 hours. 

 

                        

 
  

 Ordinary Portland Cement of 53 Grade of 

brand name Ultra Tech Company, available in the 
local market was used for the investigation. Care 

has been taken to see that the procurement was 

made from single batching in air tight containers to 

prevent it from being effected by atmospheric 

conditions. The cement thus procured was tested 

for physical requirements in accordance with IS: 

169-1989 and for chemical requirement in 

accordance IS: 4032-1988.  

                                    

 

FINE AGGREGATES: 

 Sand is a natural granular material which 
is mainly composed of finely divided rocky 

material and mineral particles. The most common 

constituent of sand is silica (silicon dioxide, or 

SiO2), usually in the form of quartz, because of its 

chemical inertness and considerable hardness, is 

the most common weathering resistant mineral. 

Hence, it is used as fine aggregate in concrete. 

• Specific gravity = 2.3 

• Fineness modulus = 3.06 

 
 

COARSE AGGREGATES: 

Crushed aggregates of less than 12.5mm size 

produced from local crushing plants were used. 

The aggregate exclusively passing through 12.5mm 

sieve size and retained on 10mm sieve is selected. 

The aggregates were tested for their physical 

requirements such as gradation, fineness modulus, 

specific gravity and bulk density in accordance 
with IS: 2386-1963. The individual aggregates 

were mixed to induce the required combined 
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grading. The particular specific gravity and water 

absorption of the mixture are given in table. 

 • Specific gravity = 2.98 

• Fineness modulus = 7.5 

                              

SILICA FUME 

Silica fume, also known as microsilica, (CAS 

number 69012-64-2, and EINECS number 273-

761-1) is an amorphous (non-crystalline) 

polymorph of silicon dioxide, silica. It is an 

ultrafine powder collected as a by-product of the 

silicon and ferrosilicon alloy production and 

consists of spherical particles with an average 
particle diameter of 150 nm. The main field of 

application is as pozzolanic material for high 

performance concrete. 

 

Fig.: Silica Fume 

GGBS 

Granulated Blast Furnace Slag is obtained by 

rapidly chilling (quenching) the molten ash from 

the furnace with the help of water. During this 

process, the slag gets fragmented and transformed 

into amorphous granules (glass), meeting the 

requirement of IS 12089:1987 (manufacturing 

specification for granulated slag used in Portland 

Slag Cement). The granulated slag is ground to 

desired fineness for producing GGBS. The 

chemical composition of JSW’s GGBS contributes 
to the production of superior cement. Over the 

period of time, its load-bearing properties continue 

to increase as it absorbs surplus lime released 

during hydration to form more calcium silicate 

hydrates. These hydrates add to the strength of the 

cement. 

 
Fig.: GGBS 

ADMIXTURE 

To acquire workability of clean Geopolymer 

Concrete, Sulphonated napthalene polymer based 

totally wonderful plasticizer Conplast SP430 in the 

shape of a brown liquid right away dispersible in 

water, Use of superplasticizer lets in the discount of 

water to the quantity up to 30 percentage without 

lowering the workability, in assessment to the 

feasible reduction up to fifteen percentage in case 

of plasticizers. 

 
Fig.: Conplast SP430 

IV. TEST RESULTS 

Test to be conducted on the specimens: 

Compressive strength 

1. 7 days specimens age 

2. 14 days specimens age 

3. 28 days specimens age 

4. 56 days specimens age 

5. 90 days specimens age 

6. 180 days specimens age 

Split tensile strength of specimens 

1. 28 days specimens age 

2. 56 days specimens age 

3. 90 days specimens age 

4. 180 days specimens age 

Flexural strength of specimens 

1. 28 days specimens age 

2. 56 days specimens age 

3. 90 days specimens age 

4. 180 days specimens age 

Durability test 
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1. 90 days specimens age 

A. WORKABILTY: 

 The ideal concrete is the one which is 

workable in all conditions i.e, can prepared easily 

placed, compacted and moulded. In this chapter, 

the workability is assessed by two methods as 

follows: 
Slump Cone Test:. The test was conducted for 

fresh concrete prepared before the moulding 

process. A total of 14 concrete mixes are prepared 

at different times. Workability Results obtained 

from slump cone test for M25 grade of concrete is 

shown in table. 

 

S.no % Replacement 

Slump in 

mm for 

M40 

1 10%SF+0%GGBS 75 

2 10%SF+10%GGBS 60 

3 10%SF+20%GGBS 55 

4 10%SF+30%GGBS 45 

5 10%SF+40%GGBS 30 

6 10%SF+50%GGBS 25 

 

 

 
 

M60 GRADE OF CONCRETE 

S.no % Replacemet 

Slump in 

mm for 

M60 

1 10%SF+0%GGBS 80 

2 10%SF+10%GGBS 65 

3 10%SF+20%GGBS 50 

4 10%SF+30%GGBS 45 

5 10%SF+40%GGBS 40 

6 10%SF+50%GGBS 25 

 

 

M80 GRADE OF CONCRETE 

s.no % Replacemet 

Slump in mm 

for M80 

1 10%SF+0%GGBS 90 

2 10%SF+10%GGBS 75 

3 10%SF+20%GGBS 60 

4 10%SF+30%GGBS 50 

5 10%SF+40%GGBS 30 

6 10%SF+50%GGBS 20 
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Compressive strength of M40 Grade 

concrete 

 
 

 
 

Compressive strength of M60 Grade concrete 

 

 
 

 
 

 

M80 GRADE OF CONCRETE 

 

 

Split tensile strength of M40 Grade concrete 
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Flexural strength of M80 Grade concrete 

 

 
 

 
V. CONCLUSION 

 

From the above study the following conclusions 

were made 

1. The material properties of the cement, fine 

aggregates and coarse aggregates are within 
the acceptable limits as per IS code 

recommendations so we will use the materials 

for research. 

2. Slump cone value for the combination of silica 

fume and GGBS concrete Decreases with 

increasing in the percentage so the concrete is 

workable. 

3. Compaction factor value for the combination 

of silica fume and GGBS concrete increases 

with increase in the percentage of Silica fume 

and GGBS. 
4. The compressive strength of concrete is 

maximum at 10%SF+40%GGBS and is the 

optimum value for 7days curing, 28days 

curing, 56days curing, 90days curing and 

180days curing. 

5.  Split tensile strength for the cylindrical 

specimens is maximum at 10%Ssf+40%GGBS 

28days curing, 56days curing, 90days curing 

and 180 days curing. 

6. The flexural strength of copper slag concrete is 

also maximum at at 10%Ssf+40%GGBS 
28days curing, 56days curing, 90days curing 

and 180 days curing  

7. The percentage loss of weight and percentage 

loss of compressive strength is increases with 

in increasing the percentages in all cases in 

durability studies in 10%SF+40%GGBS 

concrete. So, the concrete is durable upto 

10%SF+40%GGBS.  

So the replacement of 10%SF+40%GGBS concrete 

is generally useful for better strength values in 
,M40,M60,M80 grades of concrete. 
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