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Abstract

Governing an economic admixture design of fiber concrete for traffic slabs
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Abstract

Conventional concrete is a brittle material characterized by low tensile strength and capacity. In
recent decades, the incorporation of fibers has been widely utilized to overcome these limitations
in concrete applications. A key unresolved challenge, lacking practical and empirical solutions,
pertains to determining the optimal dosage of fibers from both an economic and a laboratory
performance standpoint. This research investigates the combined use of macro-twisted and
Polypropylene (PP) fibers specifically for the construction of traffic-bearing concrete overlays.
Twenty-one distinct mix designs were formulated, systematically varying the volume fraction of
macro fibers from 0% to 0.165% and PP fibers from 0% to 0.604%. These mixtures were
evaluated based on compressive strength, tensile strength, flexural strength, impact resistance,
and shrinkage. The results demonstrated that fiber addition had a negligible effect on compressive
strength but significantly improved both tensile and flexural strengths with increasing fiber
content. Furthermore, the impact resistance of the fiber-reinforced concrete increased by up to
five times. Ultimately, the optimized design consisted of 0.110% macro fibers and 0.165%
polypropylene fibers.

Keywords: Fiber-reinforced concrete, economic optimization, concrete pavements, macro fibers
and microfibers.
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