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ABSTRACT- Concrete has high compressive 

strength but it is weak in tension as the cement 
holding the aggregate in place can crack, allowing 

the structure to fail. Concrete at times need to resist 

the effects of artificially induced high temperatures 

near furnaces, in atomic reactors, in pavements 

subjected to jet engine blast, and in areas exposed 

to fire. In case of extremely high temperatures, 

such as launching pads for missiles the concrete 

may deteriorate but in most instances it is desired 

to avoid deterioration of the concrete’s physical 

properties as much as possible. Concrete when 

exposed to elevated temperatures become ductile 
and cracks. To improve the ductility we add steel 

bars, natural fibers, and plastic rebar. Natural fibers 

like basalt fibers can withhold the concrete without 

cracking at elevated temperatures due to their high 

elastic modulus, resulting in excellent tensile 

strength.  

The main objective of this research is to evaluate 

mechanical properties of basalt fiber concrete that 

are compressive strength and split tensile strength 

at elevated temperatures. In this study M30 grade 

of concrete is considered and basalt fibers are 

added at 0.1, 0.2, 0.3, and 0.4% by volume. The 
parameters tested are compressive strength and 

split tensile strength. The specimens of size 100mm 

X 100mm X 100mm cubes were casted for 

compression test and size 300mm length X 150mm 

diameter cylinders were casted for split tensile 

strength test and are cured for 7 and 28 days.  

The bond failure and spalling of basalt reinforced 

concrete is less when compared to conventional 

concrete. 
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I. INTRODUCTION 
 

Concrete has been and will be, for a significant 

number of years the most adaptable materials 

utilized in development. Concrete above all has an 

edge over other development materials in view of 

its one of a kind capacity to take any shape in 

different applications whether it is deliver on the 

site or whether it is made in a processing plant as a 

pre-thrown item. Amid the most recent two 
decades, solid innovation has been experiencing 

quick enhancement. The creative energy of world 

without cement is inconceivable. Concrete is a 

spirit of foundations. Concrete is important to pick 
up quality in structures. Ordinary solid, which is 

the blend of bond, fine total, coarse total and water 

needs restoring to accomplish required quality 

Concrete has a relatively low tensile strength, low 

ductility, low strength-to-weight ratio, and is 

susceptible to cracking. Thus technology in 

concrete has been developing in many ways to 

enhance the quality and properties of concrete. 

At the point when concrete is presented to high 

temperatures, the low protection from break spread 

outcomes in low crack sturdiness and constrained 
protection from effect and touchy spalling.  

 

Concrete commonly presented to raise 

temperatures, for example, close heaters, in nuclear 

reactors, in asphalts subjected to stream motor 

impact, fire stacks, metallurgical or substance 

businesses, glass, bond industry, coke broilers and 

capacity tanks for hot raw petroleum and boiling 

water, where the limited regions of cement are 

subjected to high temperatures. Concrete produced 

using Portland bond, is generally solid in pressure 

however feeble in strain and has a tendency to be 
weak. At the point when presented to raised 

temperatures the rigidity in concrete debilitates 

much and disappointment happens. 

 

SIGNIFICANCE OF THE WORK 

The centrality of this work is to give a 

comprehension of the conduct of the basalt stringy 

fortified solid when presented to high temperatures. 

The significant hindrance is that solid creates 

miniaturized scale breaks amid curing. It is the 

quick spread of these micro cracks under connected 
pressure that is in charge of the low elasticity of the 

material. Solid when presented to high temperature, 

the inside burdens expand brings about further 

decrease in elasticity. It is wanted to stay away 

from weakening of the solid's physical and 

mechanical properties however much as could be 

expected. Henceforth filaments are added to 

cement to defeat these hindrances. 

 

OBJECTIVE OF THE PROJECT 

• In this examination work, basalt strands are 

added to enhance the elasticity at lifted 
temperatures and to discover the ideal substance 

of the fiber to be included for acquiring greatest 
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rigidity. To decrease the rate weight reduction 

of cement at hoisted temperatures. 

 

II. LITERATURE REVIEW 

 

 Nikolai Michailovich Morozov et al. led 

investigates Sand Basalt-Fiber Concrete. The 

utilization of basalt fiber in the sand solid 

builds the rigidity at twisting and part. This is 

expected not exclusively to the support of the 

bond lattice with fiber yet in addition to the 

high union of concrete stone and basalt fiber. 

The reports demonstrate that utilization of 

basalt filaments in the sand solid builds the 

rigidity at twisting by 74%. The performed 

examine has demonstrated that best for sand 

cements are plasticizes in view of 
polycarboxylates. With their utilization, the 

solid quality achieves 110 MPa. The best 

impact of the strands is accomplished at the 

utilization of a polyacrylamide super 

plasticizer. They reasoned that the alteration 

of sand concrete with different sorts of added 

substances can expand its physical and 

mechanical properties and result in a 

material, which properties are superior to 

anything the ones of the regular substantial 

course of Early Cement Hydration Phases on 
concrete. They additionally inferred that the 

utilization of basalt fiber in the sythesis of 

sand solid expands the rigidity at bowing and 

part. 

 Gore Ketan.R et al. considered Performance 

of Basalt Fiber in High Strength Concrete by 

taking M40 review blend. Notwithstanding 

concrete with basalt fiber in rates of 0%, 1%, 

1.5% and 2% bar and barrel molds were 

thrown. Split elastic, compressive test and 

flexural quality tests were led for 7 and 14 
days. Blocks of 150mm X 150mm X 

150mm, barrels of 150mm breadth X 300mm 

length and light emissions X 150mm X150 

mm examples were threw. He detailed that 

for 7 and 14 days the quality abatements yet 

from the investigation of research papers 28 

days and more will acquire quality. He 

likewise expressed that basalt base 

composites can supplant steel and known 

strengthened plastics and furthermore 1 kg of 

basalt fortifies equivalents 9.6 kg of steel. 

The cost of basalt fiber is extensively lower 
than that of comparative materials. 

 R.Brown et al.  have directed investigations 

on Fiber Reinforced Concrete Structures. 

They utilized polypropylene filaments in 

concrete and tried on Instron malleable 

analyzer. The outcomes demonstrated that 

the tractable properties of polypropylene 

filaments stay unaltered for a time of a half 

year when presented to all the predefined 

situations. In spite of the fact that the 

liquefying temperature of the polypropylene 

strands is substantially higher than one of the 

test conditions temperature of 1600F, 

keeping up this warmth for a delayed 
administration period takes after the way of 

the quickened maturing procedures. A 

moderately more forceful condition existed 

when the filaments were set at 1600F in salt 

water.   

 

III. MATERIALS AND PROPERTIES 

 

      The materials used in this research are cement; 

fine aggregate, coarse aggregate, water and basalt 

fibers. They have been tested in the laboratory 

according to Indian standards and presented in this 
paper. The mix design of M30 grade concrete is 

done according to IS 10262:2009. 

 
CEMENT 

Bond is a pressure driven made of finely ground 

non-metallic, inorganic material when blended with 

water it shapes a glue that sets and solidifies by 

hydration which holds its quality and solidness 

even submerged.  

 
 

FINE AGGREGATE 

Fine aggregate is basically sanded from the land or 

the marine environment. Fine aggregates generally 

consist of natural sand or crushed stone with most 

particles passing through a 9.5mm sieve. 
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COARSE AGGREGATE 

 

Coarse total is the total the majority of which is 

held on 4.75 mm IS strainer and contains just so 

considerably better material as is allowed by the 

determination. As per estimate, coarse total is 
portrayed as an evaluated total of its ostensible size 

i.e. 40 mm, 20 mm, 16 mm and 12.5 mm and so on 

for instance an evaluated total of ostensible size 20 

mm implies a total the greater part of which passes 

20 mm IS sifter.  

Table: Properties of Coarse Aggregate 

 
 

BASALT FIBERS 
The Basalt fibers used in this research work are 

bought from GO GREEN PRODUCTS, Chennai. 

They are of a 12mm length and 13μm diameter. 

The properties of basalt fibers used in this research 

are mentioned below in the Table.   

 
Table:  Physical Properties and Chemical 

Properties – PEG400 

 

MIX DESIGN: 

Mix Proportions 

Cement   - 330 Kg/m3 

Coarse aggregate    - 1242 Kg/m3 

Fine aggregate  - 725 Kg/m3 

Water   - 148.5 Kg/m3 

water to cement ratio (w/c)-             0.45 

 

IV EXPERIMENTAL INVESTIGATION 
In the present examination as per IS norms the 

accompanying dimensioned examples were threw  

• 150mm×150mm ×150mm of 3D shapes,  

• 150mm ×300mm of chambers, and  

• 150mm×150mmx700mm of bars.  

Coming up next are the tests which was directed in 

the undertaking:  

Quality Tests:  

• Compressive quality test  

• Split rigidity test  

A. Compressive Strength Test  

Solid 3D shapes ofsizes150mm×150mm×150mm 
were tried for smashing quality. Compressive 

quality relies upon heaps of factor, for example, 

w/c proportion, bond quality, brilliance of solid 

material and greatness control amid fabricate of 

cement. These solid shapes are tried by pressure 

testing machine following 7 days, 14 days 28 days 

and 56 days relieving. The example is set midway 

on the base plate of machine and the heap must be 

apply bit by bit at the rate of 140 kg/cm2 every 

moment till the example falls flat.  

B. Split Tensile Strength Test  
The tensile strength of concrete is one of the basic 

and important properties. Splitting tensile strength 

test on concrete cylinder is a method to determine 

the tensile strength of concrete. The concrete is 

very weak in tension due to its brittle nature and is 

not expected to resist the direct tension. The 

concrete develops cracks when subjected to tensile 

forces. Thus, it is necessary to determine the tensile 

strength of concrete to determine the load at which 

the concrete members may crack. The splitting of 

cylinder is shown in figure. The following relation 

is used to find out the spilt tensile strength of 
cylinder (1) Where Ft is split tensile strength, P= 

Ultimate load in KN L = Length of the cylinder in 

mm, D = Diameter of the cylinder in mm 

 

V RESULTS 

 WEIGHT LOSS OF CONCRETE AT 

ELEVATED TEMPERATURES  

 Weight loss is observed at all the elevated 

temperatures for both with basalt and without 

Basalt fibers. This is due to evaporation of internal 

moisture in the concrete. The results are tabulated 
and mentioned in Table. It has been represented in 

which we can clearly observe increase in 

temperature results decrease in weight. The weight 

loss is less in 0.2% basalt fiber content when 

compared to other mixes of concrete. Graphs are 

plotted and mentioned below. 
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Table: Variation of Weight loss of concrete with 

temperature at 7 and 28 days 

  
Fig.: Weight versus 

temperature for plain concrete and concrete 

with 0.1, 0.2, 0.3 and      0.4% basalt fibers (7 

days) 

 
Fig.: Weight versus temperature for plain 

concrete and   concrete with 0.1, 0.2, 0.3 and 

0.4% basalt fibers (28 days) 

 

 

 

 

Table.: % Variation of Weight loss of concrete 

with temperature at 7 and 28 days 

 

Fig.: % Weight loss versus temperature for 

plain concrete and concrete with 0.1,  

0.2, 0.3 and 0.4% basalt fibers (7 days) 

 
Fig.: % Weight loss versus temperature for 

plain concrete and concrete with 0.1, 0.2, 0.3 and 

0.4% basalt fibers (28 days) 

Table. Compressive strength for 7 and 28 days 
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Table: Percentage relative compressive strength 

at 7 and 28 days 

 

 

Fig.: Variation of percentage relative 

compressive strength with temperature (7 days) 

 
Fig.: Variation of percentage relative 

compressive strength with temperature (28 

days) 

VI. CONCLUSIONS 

 Basalt fibers, when used in concrete, 

increases tensile strength and resists 

cracks and bond failure. 

 Split tensile strength is maximum at 0.2% 

basalt fiber content.so the optimum basalt 

fiber content is 0.2%. 

 Compressive strength and split tensile 

strength for basalt mix and conventional 

concrete of M30 grade increases up to 

200°C due to evaporation of free moisture 

inside the concrete. 

 The weight loss is less for the concrete 

containing 0.2% basalt fiber than the other 

mixes. 

 Basalt fibers in concrete reduce the 

compressive strength when compared to 

the conventional concrete. 

 

 The use of basalt fibers is good for 

obtaining tensile strength than 

compressive strength. 
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