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Concrete is widely used material in the construction industry for building structures that are ordinary to those that involve highly
specialized jobs. Experimental work was carried out to gather information about the properties of plain cement concrete with
chopped basalt fibres. Basalt fibres have been used by varying its percentage by weight of cement as 0.65%, 1% and 1.3% for
various grades of concrete from M20, M25, M30, M35, M40 to cover the largest contribution to the construction industry using
ordinary concrete as also substantially large component of the same using standard concrete.

Effect of basalt fibre on properties of concrete like workability, compressive strength, split tensile strength and flexural strength
has been studied. Optimum fibre percentages for various grades of concrete from view point of maximizing compressive strength
have been calculated by using curve fitting approach. The drawback in the form of additional expenses to be incurred can be

compensated by reduction in the material cost.
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l. INTRODUCTION
Once the health risks associated with asbestos were
discovered, there was a need to find a replacement for the
substance in concrete and other building materials. By the
1960s, steel, glass (GFRC) and synthetic fibers such
as polypropylene fibers were used in concrete. Research into
new fiber-reinforced concretes continues till today.
Fiber Reinforced Concrete can be defined as a composite
material consisting of mixtures of cement, mortar or
concrete and discontinuous, discrete, uniformly dispersed
suitable fibers. Fiber reinforced concrete (FRC) is concrete
containing fibrous material which increases its structural
integrity. It contains short discrete fibers that are uniformly
distributed and randomly oriented.
Basalt fibre is inorganic fibre originate from basalt rock. It is
environmentally friendly, it has no chemical reactions that
may damage health or the environment, non-combustible
and non-explosive. It has a better resistance to the acid and
alkaline solutions. Basalt fiber has excellent properties like
high modulus, high strength, corrosion resistance, and it
retains its strength at high temperature also which made civil
engineering community to develop it further for different
application purposes.
In line with matter whispered in the above article, a
researcher may go for with enhancement of various
properties by introducing different types of materials
considering results of connected research as regards the
same or may propose the totally new material to be
introduced or may propose new methodology to be used or
may propose a change in the material proportions that have
already been tried or try yet another combination of any of
above. Alternatively, a researcher may also go for an ad-hoc
proportion or change proportions of materials to be
introduced with a certain logical deduction or even may
propose a combination of above for certain range of
concrete strength/grades etc. and assess the change in
various parameters or properties of concrete with pre-
decided proportions. This paper is based on the intermediate
results.
In this research work, the latter approach has been resorted
to. The objective of this research work is to study the change
in properties of concrete like workability, compressive
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strength, split tensile strength and flexural strength. The use
of basalt fibre is proposed in concretes of various grades
ranging from M20 to M40 and by varying the basalt fibre
percentage by weight of cement in the concrete the change
in various properties was assessed.

1. EXPERIMENTAL PROGRAMME

The chopped basalt fibres were used for the purpose of this
dissertation work. The length of the individual fibre is 6mm.
Fibre of 0%, 0.65%, 1% and 1.3% by the weight of the
cement were suggested in this study. The binder consists of
ordinary Portland cement. The coarse aggregate used was
20mm maximum size. Naturally available fine aggregate
were used for the study wok. The basalt fibre was randomly
oriented in the mix.

For fresh concrete, the standard slump cone test was
conducted according to the 1S: 1199-1959 for all mixes
immediately after the mix was completed. Cubic samples
150 x150 x 150 mm were used for compressive strength.
The concrete cube specimen were taken out from the tank,
their surfaces were dried of excess water, cleaned and kept
in the laboratory for a few minutes to obtain saturated dry
surfaces specimens. Then their weight and dimensions were
measured and noted.

The specimens were tested at various ages i.e. 3 days, 7 days
and 28 days (3 cubes at each age) for compressive strength.
Control mix details are listed in the table 1 below

Table-1 Mix details

Contents
Grade Cemer31t Watear FA , CA3
kg/m kg/m kg/m kg/m
M20 394 197 709 1053
M25 410 197 704 1045
M30 425 197 699 1038
M35 470 197 684 1016
M40 526 197 665 988

The split tensile specimens were tested at the age of 7 days
and 28 days. The flexural specimens were tested at the age
of 7 days.




11. RESULTS AND DISCUSSIONS
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Graph-3 reveals that the split tensile strength, at the age of 7
days, increases with the addition of basalt fibre for high
strength concrete whereas marginal change was observed for
standard grades of concrete.

3.3.3 Flexural strength
Flexural test were conducted on beam specimen size of
150mm x 150 mm x 700 mm on universal testing machine.

Table 6- Flexural strength at the age of 7 days

Grade Plain Fibre reinforqed concrete
Concrete strength in MPa
0 0.65% 1% 1.3%
M20 3.195203 | 3.292144 | 3.34427 | 3.121551
M25 3.232951 | 3.247208 | 3.206562 | 3.307482
M30 3.330079 | 3.452873 | 4.069068 | 4.88823
M35 4.157316 | 4.876957 | 3.556032 | 3.318171
M40 | 4436987 | 4.472994 | 4.108394 | 4.165174

Flexural strength in Mpa

Grade of concrete

Graph-4 Flexural strength Vs grade of concrete for various
fibre % at the age of 7 days

For all practical purposes additional BF does not help to
increase the flexural strength of BFRC irrespective of fibre
content as compared with PCC for grades M20 and M25.
M30 shows an improvement in flexural strength when it is
converted to BFRC by addition of fibres and the same
increases as the fibre content increases. M35 exhibits
increase in flexural strength only for low fibre content
studied i.e. 0.65% and in rest all cases it reduces as
compared with PCC.

IVV. CONCLUSION

1. Increase in fibre percent leads to the reduction in
workability of concrete as fibre affects the flowing
property of concrete.

2. Barring an exception almost for all grades,
compressive strength increases with addition of
fibre content.

3. The split tensile strength, at the age of 7 days,
increases with the addition of basalt fibre for high
strength concrete and remains same for all
remaining grades.
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4.

1)

2)

3)

4)

5)

Flexural strength increases for M35 grade at 0.65%
fibre addition. For M30, increase in strength was
observed as the fibre percent increases.
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