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ABSTRACT ARTICLE INFO

This study examines the impact of various fiber combinations on the Receive Date: 21 September 2024
mechanical properties and durability of high-performance concrete. The Revise Date: 01 December 2024

. . ] Accept Date: 17 February 2025
concretes were made using siliceous aggregates (max size 9 mm) and a
water-to-cement ratio of 0.23. Steel fibers in smooth and wavy shapes with

an aspect ratio of 37.5 were added to improve mechanical properties and
durability. To address the drawbacks of steel fiber-reinforced concrete, High-Performance Concrete,
1% polypropylene fibers were also incorporated. A total of 34 mix designs Mechanical properties, Steel
were prepared in 404 specimens of various shapes. Mechanical fibers, Polypropylene fibers,
properties, including compressive and split tensile strengths, were micro-silica.

measured at 28 days, while durability properties, including bulk electrical

resistivity, water absorption, and accelerated chloride ion penetration,

were evaluated over 180 days. Results showed that 3% wavy steel fibers

and 1% polypropylene fibers yielded concrete with a split tensile strength

of 13.7 MPa. Changing the steel fibers from smooth to wavy had minimal

impact on compressive strength but increased split tensile strength by up

to 22%. Polypropylene fibers, when combined with 1% steel fibers,

reduced water absorption by 25% and reduced absorption by up to 45%

in concretes with 2% to 4% steel fibers. The combination of steel and

polypropylene fibers reduced porous spaces and improved cohesion and

integrity, as demonstrated by the low chloride ion penetration and high

electrical resistivity, indicating low corrosion risk. These findings were

confirmed by microstructural analysis, showing enhanced cohesion in the

transition zone and cement matrix.
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