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ABSTRACT 

This study focusing on experimental investigation of 
locally available granite powder as fine aggregate 
and partial replacement of cement at constant rate. 
By this producing M30 concrete observe mechanical 
strength and durability properties of concrete. 
Influence water cement ratio and curing properties 
of concrete on mechanical properties of various mix 
proportions can be premeditated. The percentage of 
granite powder is added 0%, 12%, 14%, 16% 
replacement of fine aggregate. Cement can be 
replaced for cement at constant percentage at 7.5% 
weight of cement. For maintain workability super 
plasticizer is added at 1% by weight of cement. For 
improving the tensile strength of concrete adding 
polypropylene fibers to concrete at 0.2%, 0.4% and 
0.6% by weight of cement. Durability test conducted 
on 60days and 90days concrete with 1N by using 
NAOH pellets, at constant pH of solution. Tests 
conducted on concrete are compressive strength, 
split tensile strength and alkalinity attack test. Our 
study is expected to give good results and future 
scope. 

Key Words: Granite Powder, Polypropylene 
Fibers, super plasticizer, sodium hydroxide 
(NAOH), Alkalinity, workability. 

I. INTRODUCTION 
 
Concrete is the most widely used construction 
material having several advantages such as high 
strength, good mould ability durability weather and 
fire resistance. The use of ground granulated blast 
furnace slag (GGBS) in mortar has increased in 
recent years. Records indicate that blast furnace 
cement was used for the mortar during the 
construction of the Empire State Building in the 
1930s. 

On its own, ground granulated blast furnace slag 
(GGBS) hardens very slowly and, for use in 
concrete, it needs to be activated by combining it 
with Portland cement. Atypical combination is 50 
per cent GGBS with 50 per cent Portland cement, 
but percentages of GGBS anywhere between 20 and 
80 per cent are commonly used. The greater the 

percentage of GGBS, the greater will be the effect 
on concrete properties 

NEED OF THE PRESENT INVESTIGATION 

Concrete is the most commonly used construction 
material; its usage by the communities across the 
globe is second only to water. Customarily, concrete 
is produced by using the Ordinary Portland Cement 
(OPC) as the binder. The usage of OPC is on the 
increase to meet infrastructure developments. The 
world-wide demand for OPC would increase further 
in the future. It is well-known that cement 
production depletes significant amount of natural 
resources and releases large volumes of carbon-
dioxide. Cement production is also highly energy-
intensive, after steel and aluminum. On the other 
hand, coal burning power generation plants produce 
huge quantities of fly ash. The volume of fly ash 
would increase as the demand for power increases. 
Most of the fly ash is considered as waste and 
dumped in landfills. In order to address the issues 
mentioned above, it is essential that other forms of 
binders must be developed to make concrete. 

PERFORMANCE OF GGBS IN CONCRETE: 

Improved workability in fresh Concrete 

            The replacement of cement with GGBS will 
reduce the unit water content necessary to obtain the 
same slump. This reduction of unit water content 
will be more pronounced with increase in slang 
content and also on the fineness of slang. This is 
because of the surface configuration and practical 
shape of slang being different than cement particle. 
In addition, water used for mixing is not 
immediately lost, as the surface hydration of slang is 
slightly slower than that of cement. 

WORK SET UP: 

The Objective of this experimental investigation is 
confined to the study and comparison of the effects 
of replacement of cement by fly ash and ggbs on the 
28 days compressive strength and split tensile 
strength. 
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1. To evaluate the compressive strength of 
concrete by replacing cement with GGBS at 
varying percentages of 0,10, 20,30 and 40% 
for M20 grade of concrete.  

2. To evaluate the compressive strength of 
concrete by replacing cement with GGBS at 
varying percentages of 0,10, 20,30 and 40% 
for M40 grade of concrete. 

3. To evaluate the strength Efficiency factors 
for GGBS at varying percentages of  0,10, 
20,30 and 40 for M20 and M40 grade of 
concretes. 

II. LITERATURE REVIEW 
N. Bouzoubaâ, M.H. Zhang, and V.M. Malhotra 
(2007) 

This paper presents data on the performance of the 
concrete made with HVFA blended cements using 
fly ashes from Canada and the U.S.A. The 
parameters investigated included the compressive 
strength of concrete. Regardless of the type of the 
fly ash used, the concrete made with the HVFA 
blended cements developed higher compressive 
strength at all ages than that of the HVFA concrete 
in which unground fly ashes and laboratory 
produced Portland cements had been added 
separately at the concrete mixer. The increase in the 
compressive strength was more significant for the 
HVFA blended cements produced with the cement 
without a super plasticizer and made with coarse fly 
ash. The use of the HVFA blended cements 
improved the resistance of the concrete to the 
chloride-ion penetration, and the improvement in the 
resistance increased with an increase in the 
intergrinding time of the fly ash and the cement. 

Pierre-Claver Nkinamubanzi, Byung-Gi Kim 
and Pierre-Claude Aïtcin(2007) 

Super plasticizers improve the workability of 
concrete at low water-cement ratios but this 
workability is sometimes lost rapidly in the first 
hour after contact between the cement and water. 
This is especially the case for naphthalene-based and 
melamine-based super plasticizers when used with 
the so-called incompatible cements. It is possible to 
reasonably predict the rheological behavior of a 
given Portland cement when used with a 
naphthalene-based super plasticizer once the 
physico-chemical composition and the properties of 
the clinker, of the cement, and of the super 
plasticizer are known. 

N. Bouzoubaâ and V. M. Malhotra(2005) 

This paper reports the development at CANMET of 
high-volume fly ash blended cements, and their 
performance in concrete. The blended cements are 
made by inter-grinding approximately 55% of fly 
ash and 45% of ASTM Type I or Type III cement 
clinker together with small amounts of gypsum and 

a dry super plasticizer. The concrete made with the 
HVFA blended cements has adequate early-age and 
excellent later-age mechanical properties, and 
demonstrates satisfactory performance in durability 
aspects such as resistance to freezing and thawing 
cycling, and chloride ion penetration. 

A. Bilodeau, V.M. Malhotra, and P.T. Seabrook 
(2005) 

In view of the global sustainable development, it is 
imperative that supplementary cementing materials 
be used to replace large proportions of cement in the 
concrete industry, and the most available 
supplementary cementing material worldwide is fly 
ash, a by-product of thermal power stations. In order 
to increase considerably the utilization of fly ash that 
otherwise is being wasted, and to have a significant 
impact on the production of cement, it is necessary 
to advocate the use of concrete that will incorporate 
large amounts of fly ash as replacement for 

cement. However, such concrete will have to 
demonstrate performance comparable to that of 
conventional Portland cement concrete and must be 
cost effective. 

Wilbert S. Langley, M.Eng., P.Eng., FACI, 
FCSCE(2005) 

Concrete containing fly ash has been used in many 
parts of the world for several decades. Various 
standards and codes have generally limited the use 
of ASTM Class F fly ash from 20 to 25 percent. 
Laboratory studies and field demostration projects 
sponsored by CANMET during the last 15 years 
have shown that concrete containing 55 to 60 
percent fly ask has excellent structural and durability 
characteristics when proportioned with super 
plasticizers and at low water to cementing materials 
ratio. 

N. Bouzoubaâ and B. Fournier(2004) 

This report outlines the preliminary results of a 
research project aimed at optimizing the fly ash 
content in concrete. Such fly ash concrete would 
develop an adequate 1-day compressive strength and 
would be less expensive than the normal Portland-
cement concrete with similar 28-day compressive 
strength. The results show that, in a normal 
Portland-cement concrete having a 28-day 
compressive strength of 40 MPa., it is possible to 
replace 50% of cement by a fine fly ash (~3000 
cm2/g) with a CaO content of ~ 13%, yielding a 
concrete of similar 28-day compressive strength. 
This concrete, air-entrained or not, can be designed 
to yield an early-age strength of 10 MPa., and results 
in a cost reduction of about 20% in comparison to 
the control concrete. In a case of a coarser fly ash 
(~2000 cm2/g) with a CaO content of ~ 4%, 
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substitution levels of cement by this ash could be 
from 30 to 40%. This concrete yield a 1- day 
compressive strength of 10 MPa. and 28-day 
compressive strength similar to that of the control 
concrete. The total cost of this concrete is about 10% 
lower than that of the control concrete. The above 
fly ash concrete are made without the use of a super 
plasticizer, and are found to have higher resistance 
to chloride-ion penetration than the control concrete. 

N. Bouzoubaâa, B. Fournierb, M.V. Malhotrac 
and D.M. Goldend(2002) 

This paper presents the results of a study on the 
mechanical properties and durability of concrete 
made with High-Volume Fly Ash (HVFA) blended 
cement produced in a cement plant. The test results 
obtained were compared with those of a control 
concrete made with a commercially available 
ASTM Type I cement; the control concrete had 28-
day compressive strength comparable to that of the 
concrete made with the HFA blended cement. 

N. Bouzoubaâ and V. M. Malhotra(2002) 

This paper presents results on the compressive 
strength of mortars in which 10 and 20% of ASTM 
Type I cement has been replaced by ground fly ash 
from two different sources. The results are 
compared with those of the mortars made with 
ASTM Type I cement, and with the mortar in which 
10% of Portland cement has been replaced by silica 
fume. The results show that the mortars made with 
20% replacement of cement by the fine Sundance fly 
ash that had been ground for 2 hours achieved a 28-
day compressive strength that was 90 to 93% of the 
strength of the mortars incorporating 10% silica 
fume as cement replacement. However, for the 
coarse fly ash, the results were not encouraging. 
Even increasing the grinding times of the fly ash up 
to 10 hours, did not yield the compressive strengths 
approaching that of the silica fume mortars. 

The main constituents of geopolymer concrete are 
source material and alkaline liquid. The material that 
contains Silicon (Si) and Aluminium (Al) in 
amorphous form is a possible source material for the 
manufacture of geopolymer.  

III. MATERIALS AND PROPERTIES 
 

CEMENT: 
Cement is binding material used in 

construction industry. It has good binding property 
with other ingredients in concrete. It develops 
strength to concrete. Cement materials obtain from 
lime stone. Cement is seldom used material in 
building industry but still now also their no complete 
replacement found. 

Table: Cement Properties 

 
 
FINE AGGREGATE SAND 
Generally, river sand is used as fine aggregate in 
constructions but now a day there is increase in 
water pollution river sand is also polluted at the 
same time there is lots of fine water produced from 
various industries and robust sand is now practices 
in build industries. For this before using the sand 
from rivers we need to test it. 
 
COARSE AGGREGATE 
Construction aggregate, or simply "aggregate", is a 
broad category of coarse to medium grained 
particulate material used in construction, 
including sand, gravel, crushed stone, slag, recycled 
concrete and geosynthetic aggregates. Aggregates 
are the most mined materials in the world. 
Aggregates are a component of composite 
materials such as concrete and asphalt concrete; the 
aggregate serves as reinforcement to add strength to 
the overall composite material. 
 

Table: Sieve Analysis of Coarse Aggregate 

 
 
Granulated Blast furnace slag: Granulated Blast 
furnace slag is an industrial by-product obtained 
during the matte smelting and refining of pig iron. It 
has been estimated that approximately 300 to 540 kg 
per tonne of pig or crude iron is are produced. 
Although Granulated Blast furnace slag is used in 
many of the industries large amounts of the slag is 
still left out as dumping waste. 

WATER 
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Fresh potable water was used in mixing the concrete. 
Water in the required quantities was measured using 
a graduated jar and added to the dry mixture. 

Mix Proportion 

 

SPECIMEN DETAILS 
Standard specimens like cubes, cylinders, impact 
specimens and beams are used to conduct the 
strength tests are taken according to IS10086-1982. 
 
 Cube Compression strength test was carried 

out on standard cube moulds of 
150mmX150mmX150mm. 

 
GRADE OF CONCRETE M20: 

 
GRADE OF CONCRETE M40: 

 
CASTING OF SPECIMENS 
Before placing the concrete inside faces of the 
mould are coated with the machine oil for easy 
removal afterwards after completion of the 
workability tests, the concrete has been placed in the 
standard metallic moulds in three layers and has 
been compacted each time by tamping rod. Before 
placing the concrete inside faces of the mould are 
coated with the machine oil for easy removal 
afterwards. The concrete in the moulds has been 
finished smoothly. 
CURING 
After casting   the specimen, the moulds were air 
dried for one day and then the specimens were 
removed from the moulds after 24 hours of casting 
of concrete specimens. Markings have been done to 
identify the different percentages of Granulated 
Blast furnace slag specimens. Then specimens were 
kept for normal water curing until testing age. 
 

IV EXPERIMENTAL INVESTIGATION 
 
Preparation Module and Testing Procedure: 
Mixing of concrete was done by hand mixing. All 
the ingredients of concrete were weighed and 
batched according to the mix proportions. The order 
of mixing the ingredients of concrete was first fine 
aggregate, slag, cement, coarse aggregate and finally 
water. The materials must be thoroughly mixed to 
obtain a good mix .After getting a mix, the moulds 
must be greased on to the inner surface of the mould 
to get cubes easily while demoulding. Concrete is 
poured in each mould in three layers. Each layer was 
tamped 25 times by using tamping rod, and then 
finally the mould was kept on vibrator to get a void 
less cube. 
Testing Arrangement: 
Cube Compressive strength details of specimen 
in KN/mm2 
All the cubes and cylinders cast were tested in the 
Compression Testing Machine for 7days and 28 
days. The Maximum Capacity of the testing 
Machine is 2000KN. The cubes and cylinders were 
tested for compression and split tensile strength in a 
2000KN CTM. The beams were tested for flexure in 
40KN UTM. 
Compressive Strength Test 
Compression test is done confirming to IS: 516-
1953. All the concrete specimens are tested in a 
2000KN capacity Compression-Testing machine. 
Concrete cubes of size 150mm x 150mm x150mm 
were tested for crushing strength. Crushing strength 
of concrete was determined by applying load at the 
rate of 1400 N/cm2/min till the specimens fail. 

 
Fig: Test of specimens for compressive strength 

 
 

V. TEST RESULTS. 
Table: Test results of cube compressive strength 

for specimens 
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EFFICIENCY FACTORS FOR M20grade 

CONCRETE MIX. 

 
EFFICIENCY FACTORS FOR M40grade 

CONCRETE MIX. 

 

Graphs of compressive strength of cubes 
@Grade M20 

 

 

 

Graphs of compressive strength of cubes 
@Grade M40 
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Graphs of strength efficiency factor of cubes@ 
GGBS for M20 Grade  

 

Graphs of strength efficiency factor of cubes@ 
GGBS for M40 Grade  

 
 

VI. CONCLUSIONS 
The following are the results from the 
investigation: 

 The compressive strength for M20 grade of 
concrete was found to maximum at 20% 
replacement of cement with GGBS. 

 The compressive strength for M40 grade of 
concrete was found to maximum at 10% 
replacement of cement with GGBS. 

 The efficiency factor for M20 grade of 
concrete was found to be maximum at 10% 
replacement of cement with GGBS. 

 The efficiency factor for M40 grade of 
concrete was found to be maximum at 10% 
replacement of cement with GGBS. 

SUGGESTIONS FOR FUTURE WORK 

We can go with 100% replacement of 
cement i.e., GGBS. In spite of a long-term 
recognition of the problem of sulphuric acid 
corrosion in concrete sewer pipes this issue has not 
been satisfactorily resolved. Geopolymer binders 
have been reported as being acid resistant and thus 
are a promising and alternative binder for sewer pipe 
manufacture 

1. Experiments can be conducted for 
estimating the Long-Term properties of 
Plain Geopolymer concrete 

2. Experiments can be conducted for short 
Term /Long Term Properties of Reinforced 
Geo polymer concrete 

3. Experiments can be conducted on long 
term properties of column. 
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