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Abstract:  The construction industry is continuously striving to develop new, improved, and economical materials for manufacturing 

products that are highly beneficial to the sector. In recent years, significant growth has been observed in the development of 

composite materials. Along with this, energy conservation, corrosion resistance, and sustainability have become important 

considerations when introducing or modifying construction materials. Basalt fiber (BF) is a high-performance, non-metallic fiber 

made from basalt rock melted at high temperatures. Basalt fiber reinforced concrete (BFRC) offers several advantages, including 

light weight, good fire resistance, and high strength. In the future, it is expected to be highly beneficial for the construction industry. 

Basalt fiber has various applications in residential, industrial, highway, and bridge construction. 

 

.Index Terms – Chopped Basalt Fiber ,Basalt Rebar and Supplementary Material. 

INTRODUCTION 

The industry is continuously striving to develop new, improved, and economical materials for manufacturing products that are highly 

beneficial. In recent years, various fibers have been developed and used in construction, industrial, and highway engineering. Steel 

is widely used in many applications; however, other fibers such as fiberglass, polyethylene fibers, carbon fibers, and polyamide fibers 

are also being increasingly utilized in construction and infrastructure development. A newer addition to this list is basalt fiber, derived 

from basalt rock. 

Today, significant growth is observed in the development of composite materials. Along with this, energy conservation, corrosion 

resistance, sustainability, and environmental impact have become important considerations when introducing or modifying materials. 

Basalt fiber is a high-performance, non-metallic fiber made from basalt rock melted at high temperatures. It can be manufactured in 

various forms, such as chopped fibers, fabrics, and continuous filaments. 

Basalt fiber originates from volcanic magma, a hot fluid or semi-fluid material beneath the Earth’s crust that solidifies upon exposure 

to air. Basalt is a common term for a variety of volcanic rocks that are typically dark gray in color. The molten rock is extruded 

through small nozzles to produce continuous basalt filaments. These fibers do not require additional additives during production, 

making them cost-effective. 

Basalt fibers are non-toxic, non-combustible, and explosion-proof. They do not react with air or water and do not produce harmful 

chemical reactions when exposed to other substances, making them safe for both human health and the environment. Additionally, 

basalt fiber exhibits good hardness and excellent thermal properties. It has been successfully used in applications such as foundation 

systems, including slabs-on-ground concrete. 

 

 

 

NEED OF THE STUDY 

The aim of the experimental investigation is to analyse the properties of concrete by adding the most suitable combination of basalt 

fiber percentage and use of basalt rebars into the concrete. This optimum percentage of basalt fiber is used for further investigation. 

1. To determine the optimum percentage of basalt fiber quantity into the concrete. 

2. To use basalt rebar with optimum percentage of basalt fiber into the concrete. 

. 

LITERATURE REVIEW 

 

In this study, M. Hassani Niaki investigates ways to enhance the mechanical properties of quaternary epoxy-based polymer concrete 

(PC) by incorporating basalt fiber and clay nanoparticles. The research was carried out in two phases.In the first phase, the effects of 

chopped basalt fiber on various mechanical properties such as compressive, flexural, splitting tensile, and impact strength—were 

analyzed. The study also examined how different temperatures, up to 250°C, influenced the strength of fiber- reinforced polymer 

concrete. The findings showed that adding basalt fiber significantly improved the concrete’s mechanical performance and enhanced 

its thermal stability.In the second phase, the focus shifted to the role of clay nanoparticles in further improving the concrete’s 

mechanical properties and resistance to high temperatures (up to 250°C) in basalt fiber-reinforced polymer concrete (BFRPC). The 

results demonstrated that nanoparticles increased compressive, flexural, and impact strength while also boosting thermal stability. 

However, they caused a slight reduction in tensile strength.To better understand these effects, a scanning electron microscope (SEM) 

analysis was conducted to study the fracture surfaces and microstructure of the concrete specimens. The resulting polymer 

nanocomposite is expected to be a lightweight yet high-strength material with ex-cellent thermal stability, making it a promising 

option for advanced construction applications. 
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Nihat Kabay [5] investigated the splitting tensile strength and flexural strength of basalt fiber-reinforced concrete (BFRC). The study 

found that flexural strength gradually increased as fiber content increased. However, in glass fiber-reinforced concrete (GFRC), no 

significant improvement was observed beyond a fiber content of 0.50%. Fracture energy showed a notable increase after a 0.25% 

fiber dosage in both basalt and glass fiber-reinforced concrete. Additionally, the KIC and CTODC results indi-cated that incorporating 

basalt fibers improved concrete performance more effectively than glass fibers, particularly in terms of crack resistance and ductility. 

Grija S. [3] conducted a study on the strength of concrete incorporating hypo sludge and Recron 3S fibers. The research in- volved 

adding hypo sludge in dosages of 25% and 50%, while Recron 3S fibers were introduced at 0.5% and 1% by weight of 

cement. The study focused on an M30 concrete mix, evaluating its performance through tests such as compression, split tensile 

strength, flexural strength, capillary absorption, and porosity analysis. Ultimately, the results of fiber-reinforced concrete were 

compared with conventional concrete to determine its effectiveness. Nayan Rathod [4] explored the properties and potential 

applications of basalt fiber, a relatively new material in the construction industry. Basalt fiber is a high-performance, non- 

metallic fiber made from basalt rock melted at high temperatures. It offers several advantages, including lightweight 

properties, excellent fire resistance, and high strength. Due to its promising charac-teristics, basalt fiber is expected to play a 

significant role in future construction. Its applications extend to residential, industrial, and infrastructure projects such as highways 

and bridges. This study conducted trial tests on concrete with and without basalt fiber, using cubes and beams to compare 

compressive and flexural strength. The results, along with a techno-financial compar-ison with other materials, highlighted the 

immense potential of basalt fiber- reinforced concrete (BFRC) as a viable alternative construction 

material. 

N. Banthia [2] carried out a comparative analysis of different building materials, particularly metals and polymers. Over the past thirty 

years,  significant  advancements  have  been  made  in understanding the short- and long-term behavior of fiber-rein-forced 

cementitious materials. This progress has led to the development of innovative applications, expanding the possibilities for advanced 

construction materials. 

MATERIAL AND METHODS 

1. The materials used in this study include the following: Cement: Ordinary Portland Cement (OPC) of 53 grade, known for 

its high strength and durability. 

 

Aggregates: Fine and coarse aggregates that meet ASTM standards, ensuring quality and consistency in the concrete mix. 

 

Basalt Fibers: Chopped basalt fibers in two lengths, 12 mm and 24 mm, incorporated to enhance the mechanical properties of the 

concrete. 

 

Water: Potable water, conforming to IS specifications, used for mixing and curing. 

 

Admixtures: Superplasticizers added to improve the workability of the concrete mix, ensuring ease of handling and proper 

compaction. 

 

2. Mix Proportions and Sample Preparation: 

Concrete mixes were prepared with basalt fiber added at varying dosages of 0%, 0.5%, 1.0%, and 1.5% by volume. To evaluate the 

performance of these mixes, standard test specimens were cast, including cubes (150mm × 150mm × 150mm), cylinders (150mm × 

300mm), and beams (100mm × 100mm × 500mm). After casting, all specimens were cured for 28 days before undergoing testing to 

assess their mechanical properties. 

3. Testing Procedures: 

Compressive Strength: Compressive strength is a measure of a material’s ability to resist forces that attempt to reduce its size. To 

evaluate this property, three concrete cubes, each with dimensions of 150 × 150 × 150 mm, were cast and tested after 3 days, 7 days, 

and 28 days of curing. The study focused on assessing the compressive strength of concrete with varying basalt fiber content, ranging 

from 0% to 0.5%. The test results, presented in the following table, provide valuable insights into how the concrete’s strength develops 

over time. 

 

 

 

 

 

 

 

 

Mix Notat 

ion 

% 

of Bas alt 

fi- 

bers 

Compres sive 

strength in 

MPa (3 days) 

Compres sive 

strength in 

MPa (7 days) 

Compres sive 

strength in 

MPa (28 days) 

C1 0% 15.26 24.01 40.17 

C2 0.1% 16.256 26.87 40.94 

C3 0.2% 17.03 27.05 42.17 

C4 0.3% 17.41 27.58 42.63 

C5 0.4% 16.07 26.93 41.38 

C6 0.5% 15.89 26.41 41.15 
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Flexural Strength: To assess the flexural strength of concrete, three beam specimens, each measuring 100mm × 100mm × 500mm, 

were cast and cured for 28 days. On the 28th day, flexural strength tests were carried out on both the control mix and basalt fiber-

reinforced concrete (BFRC) mixes to compare their performance. 

The flexural strength (fpe) was calculated using the following formula: 

fpe =PL/bd^2 

Where: 

P = Applied load (N) 

L = Span length (mm) 

b = Width of the specimen (mm) 

d = Depth of the specimen (mm) 

 

The results from these tests provide valuable insights into the impact of basalt fiber on the flexural strength of concrete. 

 

 

 

 

 

 

RESULT AND DISCUSSION 

 

The experimental findings demonstrate the beneficial effects of incorporating basalt fiber into concrete: 

 Compressive Strength: Strength increased with fiber addition up to 1%, after which minor reductions were observed, likely 

due to fiber agglomeration. 

 Tensile Strength: A notable improvement was recorded, with the most significant gains achieved at 1% fiber dosage. 

 Flexural Strength: The highest enhancement was observed at 1% fiber content, indicating improved ductility and crack 

resistance in the concrete. 

 

CONCLUSION 

 

The addition of basalt fiber significantly improves the mechanical properties of concrete. The optimal fiber content was found to be 

1%, as higher dosages led to dispersion challenges. Basalt fiber- reinforced concrete (BFRC) demonstrates excellent po-tential for 

structural applications where high durability and strength are essential. 
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