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Abstract: This research paper presents a comprehensive experimental study on the mechanical properties
and durability characteristics of Basalt Fiber Reinforced Concrete (BFRC) incorporating silica fume. The
objective of this study is to investigate the potential benefits of combining basalt fiber reinforcement with
silica fume in concrete mixtures and evaluate their impact on the performance of concrete structures. The
experimental program encompasses a series of tests conducted on BFRC specimens with varying
percentages of basalt fibers and silica fume. The mechanical properties, including compressive strength,
flexural strength, and splitting tensile strength, are evaluated to assess the effect of basalt fiber and silica
fume on the structural behaviour of the concrete. Additionally, water absorption tests are conducted to
examine the durability characteristics of the BFRC mixtures.

The incorporation of basalt fibers in concrete aims to enhance the tensile strength and improve the
resistance to cracking and deformation. Basalt fibers exhibit superior properties such as high tensile
strength, excellent corrosion resistance, and low thermal conductivity. On the other hand, silica fume, a by-
product of the silicon and ferrosilicon alloy industries, is known for its pozzolanic properties, which
contribute to increased strength, reduced permeability, and improved durability of concrete. By combining
these two supplementary materials, the study explores the synergistic effects and potential advantages they
offer to the overall performance of concrete structures. The findings of this research will provide valuable
insights into the feasibility and effectiveness of utilizing BFRC with silica fume, thereby facilitating the
development of more sustainable and resilient concrete materials.

The results obtained from this experimental investigation will be analyzed and interpreted to assess the
influence of varying basalt fiber and silica fume percentages on the mechanical and durability properties of
BFRC. The outcomes will contribute to the existing body of knowledge on the behavior of BFRC with silica
fume and help in optimizing the mix proportions for different applications.
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