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ABSTRACT 

 

Concrete is one of the well-known construction materials. However, the production of Portland cement, an 

essential constituent of concrete, leads to the release of significant amount of CO2, a greenhouse gas; one ton of 

Portland cement clinker production is said to creates approximately one ton of CO2 and other greenhouse gases. 

Environmental issues are playing an important role in the sustainable development of the cement and concrete 

industry. Today many researches are ongoing into the use of Portland cement replacements, using many waste 

materials like pulverized fly ash (PFA) and ground granulated blast furnace slag (GGBS). Like PFA and GGBS, a 

metakaolin is also used as a binder with partial replacement of cement which take some part of reaction at the 

time of hydration, also it is act as a filler material. Cement replacement by metakaolin in the range 5% to 25% 

increment of 5% is to be study in addition with basalt rock fibre by volume fraction in range from 0.05% to 

0.25% with increment of 0.05%. It was tested for mechanical properties at the age of 7, 28 days and compared 

with those of conventional concrete. 
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I. INTRODUCTION 

 

Concrete is a blend of cement, sand, coarse aggregate 

and water. The key factor that adds value to concrete 

is that it can be designed to withstand harshest 

environments significant role. Today global warming 

and environmental devastation have become manifest 

harms in recent years, concern about environmental 

issues, and a changeover from the mass-waste, mass-

consumption, mass-production society of the past to a 

zero-emanation society is now viewed as significant. 

Due to global warming the need to cut down energy 

consumption has increased. The effect of global 

warming has impacted everyone on the planet and is 

a well-recognized concept. The interest of 

construction community in using waste or recycled 

materials in concrete is increasing because of the 

emphasis placed on sustainable construction. 

Metakaolin is one of the innovative clay products 

developed in recent years. It is produced by 

controlled thermal treatment of kaolin. Metakaolin 

can be used as a concrete constituent, replacing part 

of the cement content since it has pozzolanic 

properties. The use of metakaolin as a partial cement 

replacement material in mortar and concrete has been 

studied widely in recent years. Basalt is well known 

as a rock found in virtually every country round the 

world. Its main use is a crushed rock in construction, 

industrial and high way engineering. However, it is 

not commonly know that basalt can be used in 

manufacturing and made into fine, superfine and 

ultrafine fibres. Comprise of single-ingredient raw 

materials melt basalt fibres are superiors to other 

fibres in terms of thermal stability, heat and sound 

insulation properties, vibration resistance and 

durability.  plastics, 10% wood, 5%metal, & 10% 
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other mixtures. As reported by global insight, growth 

in global construction  sector predicts an increase in 

construction spending of 4800 bilion US dollars in 

2013. These figures indicate a tremendous growth in 

the construction sector, almost 1.5 times in 5 Years.  

 

II. EXPERIMENTAL WORK 

 

The material details are as follows: 

 

2.1 Cement 

For this research, locally available cement which is of 

the ordinary Portland cement type (53 grade) was 

used throughout the work. Specific gravity of cement 

was 3.15. 

 

2.2 Fine Aggregate 

Locally available fine aggregate used was 4.75 mm 

size confirming to zone II with specific gravity 2.66. 

The testing of sand was conducted as per IS: 383-

1970.Water absorption and fineness modulus of fine 

aggregate was 1.35% and 2.74 respectively. 

 

2.3 Coarse Aggregate 

Coarse aggregate used was 20mm and less size with 

specific gravity 2.70. Testing of coarse aggregate was 

conducted as per IS: 383-1970. Water absorption and 

fineness modulus of coarse aggregate was 0.7% and 

7.17 respectively. 

 

2.4 Water 

The water used was potable, colourless and odourless 

that is free from organic impurities of any type. 

 

2.5 Metakaolin 

Metakaolin is one of the innovative clay products 

developed in recent years. It is produced by 

controlled thermal treatment of kaolin. Metakaolin 

can be used as a concrete constituent, replacing part 

of the cement content since it has pozzolanic 

properties  

 
Fig1.1 : Kaolin 

 

2.6 Basalt fibre 

is well known as a rock found in virtually every 

country round the world. Its main use is a crushed 

rock in construction, industrial and high way 

engineering. However, it is not commonly know that 

basalt can be used in manufacturing and made into 

fine, superfine and ultrafine fibres. 

 

2.7 Mechanical Properties 

• Tensile strength. 4.84 GPa  

• Elastic modulus. 89 GPa  

• Elongation at break 3.15% 

• Density 2.7 g/cm³  

 

III. OBJECTIVES 

 

To investigate mechanical properties of Basalt Fibre 

Metakaolin Concrete (BFMC) composite with various 

volume fractions.  

• To investigate the effect of metakaolin on 

properties of fresh concrete such as 

workability and density.  

• To compare the properties of BFMC with that 

of normal concrete.  

• Decide quality of concrete using Non-

destructive testing.  

http://www.ijsrce.com/
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• To study the behaviour of concrete by adding 

basalt fibre and metakaolin. \ 

 

IV. SCOPE OF THE WORK 

 

Use of metakaolin as a partial replacement of cement 

in concrete is a new option that has now emerged in 

the world of concrete. As metakaolin is a material 

that has many other applications, of which one is 

studied in this project report. This replacement 

reduces the demand of deficient cement and 

ultimately solves some environmental concerns. 

Scope of present work is to use the optimum ratio of 

the materials which will enhance the different 

parameters of the concrete.  

V. RESULTS AND DISCUSSION           

 

RESULTS 

 

Compressive Strength (7 Days): 

Three cubes of size 150x150x150 mm were casted to 

work out the 7th and 28th day’s compressive strength 

of all the proportions. The graph gives the results of 

test conducted on hardened concrete with 0- 25% 

metakaolin powder for 7 days. 

 

 
Graph 5.1): Comparative compressive strength of 

concrete with cement replacement with metakaolin 

for 7 days. 

 

It is clear from Graph compressive strength obtained 

for concrete with 15% replacement by metakaolin 

powder showed a higher value by 30% compared to 

control concrete for 7 days. Above results shows that 

15% metakaolin replacement is feasible as strength 

point ofview, so further work will carried out with 15% 

replacement of metakaolin in addition with basalt fibre 

The graph gives the results of test conducted on 

hardened concrete with 0-25% metakaolin powder for 

28 days. 

Graph 5.2) Comparative compressive strength of 

concrete with cement replacement with metakaolin 

for 28 days. 

 

Flexural Strength 

Three beams of size 100x100x500mm were casted and 

cured for 28 days. The flexural strength is determined 

 
Graph 5.3): Comparative flexural strength of concrete 

with cement replacement with metakaolin for 28 days 

 

Spilt Tensile Strength: 

Three cylindrical sections of diameter 150 mm and 

length 300 mm were casted and cured and and tested 

after 28 days. 

http://www.ijsrce.com/
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Graph 5.4) Comparative Split tensile strength of 

concrete with cement replacement with metakaolin 

for 28 days. 

5.3) Workability Test: 

Slump Cone test was conducted for investigation of 

workability of fresh concrete. Following graph shows 

the slump value for all proportions. 

 
Graph 5.5): Comparative slump value of concrete 

with cement replacement with metakaolin for 28 

days. 

 

VI. DISCUSSION 

 

The influence of metakaolin powder & basalt fibre on 

the Properties of concrete such as the compressive 

strength, slump are studied. An appreciable increase 

in the compressive strength is observed with the 

increase in the percentage replacement of cement by 

metakaolin powder from 5 % to 15 %. With 15% 

replacement the increase in strength is approximately 

30%. Also the experimental results shows that the 

addition of basalt fibre up to 0.15% improved 

considerable post cracking flexural strength. It means 

addition of basalt fibre made the concrete more tough 

and ductile. The test results of flexural strength of 

metakolin concrete containing basalt fibre were 

found to increasing upto 0.15% addition of basalt 

fibre than the conventional concrete. Slump test was 

carried out and the slump was found to be 50mm 

with 15% replacement. Considering the strength 

criteria, the replacement of cement by metakaolin 

powder is feasible up to 15%. 

 

VII. CONCLUSION 

 

Based on experimental observations, following 

conclusions can be established: 

1. The strength of concrete increases with increase 

in metakaolin content upto 15% replacement of 

cement. 

2. The strength models developed for BFMC predicts 

the results of various strengths which are in good 

compliance with experimental results. 

3. The strength of BFMC has increased in flexure 

and split tensileup to addition of 0.15% of basalt 

fibre. 

4. As the Percentage of metakaolin powder in 

concrete increases, workability of concrete 

decreases As metakaolin content increases, 

cement paste available is less for providing 

lubricating effect per unit surface area of 

aggregate which reduces the workability of 

concrete.  
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