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Summary

Fracture process in mechanically loaded steel fiber reinforced high-strength (SFRHSC) concrete is
characterized by fibers bridging the crack providing resistance to its opening. Important role in con-
crete matrix mechanical behavior (stiffness, friction properties to steel, bond to steel) is playing nano-
level mix design and granulometry. Structural SFRHSC fracture model was created; material fracture
process was modeled, based on single fiber pull-out laws (See FIGURE 1), which were determined
experimentally (for straight fibers, fibers with end hooks (Dramix), and corrugated fibers (Tabix)) as
well as obtained numerically (using FEM simulations) Armelin and Banthia [1], Robins and et al. [2].
For this purpose experimental program was realized and pull-out force versus pull-out fiber length
was obtained (for fibers embedded into concrete at different depth and under different angle). Model
predictions were validated by 15x15x60cm prisms 4 point bending tests. Fracture surfaces analysis
was realized for broken prisms with the goal to improve elaborated model assumptions. Optimal
SFRHSC structures were recognized.
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FIGURE 1. Pull-out curves ( L=25 mm, & = 0°) for: F1 - straight (lower curve); F2 — hooked-
end (middle curve); F3 — corrugated (upper curve).
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