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Abstract: Steel fiber reinforcement in concrete strongly enhances its ductility and toughness. This is
basically due to the additional fracture mechanisms and energy to overcome the interlocking and
adhesion between the fibers and the cementitious matrix. The enhancement of the final properties
is measured by mechanical tests and can be assessed only at the end of loading. These processes can
be well monitored by acoustic emission (AE) indices offering real-time characterization of the
material’s performance much earlier than the final failure or the termination of loading. In this
study, steel fiber reinforced concrete (SFRC) beams were tested in bending with simultaneous AE
monitoring. Tests conducted independently in different laboratories confirm that the AE behavior
at low load levels is very indicative of the amount of reinforcement and consequently, of the final
mechanical properties. The reason is that the reinforcement phase is activated through shear stresses
in the interphase, a mechanism that is more profound in the presence of higher fiber content, and
correspondingly is absent in plain unreinforced material. This finding opens the way to characterize
the effectiveness of reinforcement with just a proof loading at less than 20% of the final load bearing
capacity.
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