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Abstract- High-performance concrete is defined as concrete 
that meets special combinations of performance and 
uniformity requirements that cannot always be achieved 
routinely using conventional constituents and normal mixing, 
placing, and curing practices. Ever since the term high-
performance concrete was introduced into the industry, it had 
widely used in large- scale concrete construction that 
demands high strength, high flow ability, and high durability. 
A high-strength concrete is always a high-performance 
concrete, but a high-performance concrete is not always a 
high-strength concrete. Durable concrete specifying a high-
strength concrete does not ensure that a durable concrete will 
be achieved. It is very difficult to get a product which 
simultaneously fulfills all of the properties.  So the different 
pozzolanic materials like Ground Granulated Blast furnace 
Slag (GGBS), Silica Fume, Rice Husk Ash, Fly Ash, High 
Reactive Metakaolin, are some of the pozzolanic materials 
which can be used in concrete as partial replacement of 
cement, which are very essential ingredients to produce high 
performance concrete. It is very important to maintain the 
water cement ratio within the minimal range, for that we have 
to use the water reducing admixture i.e. superplasticizer, 
which plays an important role for the production of high 
performance concrete. So I herein this project will test on 
different materials like Ground Granulated Blast Furnace 
Slag, and Silica Fume to obtain the desired needs. I will use 
synthetic fiber (i.e. Recron fiber) in percentage 0.2%, 0.3%, 
0.4% to that of total weight of composite and casting will be 
done to find out the optimum percentage of fiber to be used. 
Finally I will use different percentage of Silica Fume & GGBS 
with the replacement of cement keeping constant the optimum 
fiber content and concrete will be casted. Compressive test, 
splitting test, flexural test will be conducted on the prepared 
mortar cubes, cylinders & prisms.    
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I. INTRODUCTION 
 

Concrete is the most widely used man-made 
construction material in the world. It is obtained by mixing 
cementitious materials, water, aggregate and sometimes 
admixtures in required proportions. The utility and elegance as 
well as the durability of concrete structures, built during the 
first half of the last century with Ordinary Portland Cement 

(OPC) and plain round bars of mild steel, the easy availability 
of the constituent materials of concrete and the knowledge that 
virtually any combination of the constituents leads to a mass 
of concrete have bred contempt. Strength was emphasized 
without a thought on the durability of structures. As a 
consequence of the liberties taken, the durability of concrete 
and concrete structures is on a southward journey; a journey 
that seems to have gained momentum on its path to self– 
destruction. The Ordinary Portland Cement (OPC) is one of 
the main ingredients used for the production   of   concrete   
and   has   no   alternative   in   the   civil   construction   
industry. Unfortunately, production of cement involves 
emission of large amounts of carbon-dioxide gas into the 
atmosphere, a major contributor for green house effect and the 
global warming, hence it is inevitable either to search for 
another material or partly replace it by some other material. 
The search for any such material, which can be used as an 
alternative or as a supplementary for cement should lead to 
global sustainable development and lowest possible 
environmental impact. So for this we need to go for the 
addition of pozzolanic materials along with superplasticizer 
with having low water cement ratio. Also now a day’s one of 
the great application in various structural field is fiber 
reinforced concrete, which is getting popularity because of its 
positive effect on various properties of concrete. The major 
advantages of fiber reinforced concrete are resistance to 
microcraking, impact resistance, resistance to fatigue, reduced 
permeability, and improved strength in shear, tension, flexure 
and compression. 
 

II. OBJECTIVE OF THE STUDY 
 

The objective of the present work is to develop 
concrete with good strength so that durability will be attained. 
So for the present work, use of different pozzolanic materials 
like ground granulated blast furnace slag, and silica fume 
along with fiber is made. The experimental program 
undertaken is as follow; 
 
a. To determine the mix proportion with ground granulated 

blast furnace slag and silica fume with fiber to achieve the 
desire needs. 

b. To determine the optimum percentage of fiber that can be 
added to concrete to achieve desired needs. 
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c. Also to determine the optimum percentage of GGBFS and 
Silica Fume that can be replaced with cement in Fiber 
Reinforced Concrete. 

d. To investigate different basic properties of concrete such 
as compressive strength, splitting tensile strength, flexural 
strength. 

 
III. MATERIAL PROPERTIES 

 
3.1 Cement  
 

Table No.1: Properties of Cement 

 
 

3.2 Fine Aggregates 
 

Table No.2: Properties of F.A 

 
 

3.3 Coarse aggregate 
 

Table No.3: Properties of C.A 

 
 
3.4 Mix Design  
 

Table No.4: Mix Design 

 

IV. EXPERIMENTAL INVESTIGATION 
 
1. Synthetic fiber i.e. Recron fiber is used in concrete for the 

production of fiber reinforced concrete. Recron fiber has 
been used in percentages i.e. 0.2%, 0.3%, and 0.4% to the 
weight of concrete and study the 7 days and 28 days 
compressive strength. 

2. Out of 0.2%, 0.3%, and 0.4% addition of Recron fiber 
optimum percentage addition of Recron fiber is used for 
further study. 

3. Different percentages of silica fume i.e. 5%, 10%, 15%, 
20% and fixing constant fiber percentage at optimum 
percentage i.e. at 0.3% cubes, cylinders and prisms were 
casted and tested to analyze the change in compressive, 
splitting tensile and flexural strength.  

4. GGBS at different percentage i.e. 30%, 40%, 50%, 60% 
and fixing constant fiber percentage at optimum 
percentage i.e. at 0.3% cubes, cylinders and prisms were 
casted and tested to analyze the change in compressive, 
splitting tensile and flexural strength. 

 
V. TEST RESULTS 

 
Table No.5: Effect of Recron fibre on   compressive strength 

 
 

From the above result it was observed that using 
Recron fiber from 0.2% to 0.4% the compressive strength is 
maximum at 0.3%, i.e. from 0.2% to 0.3% compressive 
strength was increased and on further increment of fiber 
content the strength reduces. The 7 day and 28 days 
compressive strength of concrete is higher at with 0.3% fiber 
compared to other fiber composition. So the optimum dosage 
of fiber for getting maximum strength for OPC is 0.3%. 

 
Table no.6: Effect of GGBS on compressive strength using 

0.3% fiber 
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GGBS cement is added to concrete in the concrete 
manufacturer's batching plant, along with Portland cement, 
aggregates and water. GGBS is used as a direct replacement 
for Portland cement, on a one-to-one basis by weight. 
Replacement levels for GGBS vary from 30% to up to 85%. 
Typically 40 to 60% is used in most instances. In the study it 
was observed that cement when replaced with GGBS there is a 
considerable increase in compressive strength. Out of the four 
combinations considered cement replaced with 50% GGBFS 
shows higher strength and produced more workable concrete.  
In the 28 day strength there is an increase in strength for all 
the four combinations considered. Replacing cement with 50% 
GGBFS was considered as the optimum cement replacement 
for M30 concrete. 
 

Table no. 7 Effect of GGBS on Split Tensile strength using 
0.3% fiber 

 
 

From the above result it is observed that as the 
replacement level increases there is an increase in split tensile 
strength for M30 grade of concrete up to 50% replacement 
level, and beyond that level there is a decrease in split tensile 
strength. 

 
Table no. 8 Effect of GGBS on Flexural strength using 0.3% 

fiber 

 
 

From the above observation it is clear that the 
flexural strength at the age of 28 days of GGBFS concrete 
continuously increased and reached a maximum value of 
10%replacement level for   M30   grade concrete respectively. 
 

Table no. 9 Effect of Silica Fume on compressive strength 
using 0.3% fiber 

 
 

There is a significant improvement in the strength of 
concrete because of the high pozzolanic nature of the silica 
fume and its void filling ability. The compressive strength of 
the M30 mix at 7 and 28 days age, with replacement of cement 
by silica fume with 0.3% fiber content was increased 
gradually up to an optimum replacement level of 10% and 
then decreased. Cement  replacement  up  to10% with silica 
fume with a constant fiber content leads to increase in 
compressive strength. 
 

Table no. 10 Effect of Silica Fume on Split Tensile strength 
using 0.3% fiber 

 
 

As replacement level increases there is an increase in 
split tensile strength for M30  grade of concrete up to 10% 
replacement level, and beyond that  level  there  is  a  decrease  
in  split  tensile strength. 

 
Table no. 11 Effect of Silica Fume on Flexural strength 

strength using 0.3% fiber 

 
 

The flexural strength at the age of 28 days of silica 
fume concrete continuously increased with respect to 
controlled concrete and reached a maximum value of 
10%replacement level for  M30 grade concrete respectively. 
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VI. CONCLUSION 
 

1. Use of GGBS as cement replacement increases 
consistency.  

2. Cement replaced with 50% GGBS with 0.3 % fiber shows 
higher compressive. 

3. As the replacement level of cement by GGBS increases 
there is an increase in split tensile strength & flexural 
strength for M30 grade of concrete up to 50% 
replacement level, and beyond that level there is a 
decrease in split tensile and flexural strength. 

4. Using 50% GGBS with 0.3% fiber percentage the 28 days 
compressive strength increases 7% more than concrete 
with 0.3% fiber only.  

5. So it is inculcated that 0.3% Recron fibre and replacement 
of 50 % GGBS with cement is required to achieve desired 
needs. 

6. As the replacement of cement with different percentages 
with Silica fume increases the consistency increases. 

7. The compressive strength of the M30 mix at 7 and 28 
days age, with replacement of cement by silica fume with 
0.3% fiber content was increased gradually up to an 
optimum replacement level of 10% and then decreased.  

8. As the replacement level of cement by silica fume 
increases there is an increase in split tensile strength & 
flexural strength for M30 grade of concrete up to 10% 
replacement level, and beyond that level there is a 
decrease in split tensile and flexural strength. 

9. Using 10% silica fume with 0.3% fiber percentage the 28 
days compressive strength increases 11% more than 
concrete with 0.3% fiber only.  

10. So it is inculcated that 0.3% Recron fibre and replacement 
of 10 % silica fume with cement is required to achieve 
desired needs. 
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