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This paper analyzes the possibility of redistributing stresses in reinforced 
concrete structures with steel fibers (SFRC) in comparison with conventional 
concrete structures (CC). 
Instruction EHE 08 [1] allows during the structural analysis to perform a limited 
redistribution of the loads calculated in elastic and linear regime that satisfies the 
equilibrium conditions and always linked to ductility conditions of the critical 
sections that guarantee the necessary deformations for the laws of solicitations 
adopted after redistribution [1]. 
The level of redistribution allowed by Instruction EHE 08 depends on the 
relationship between the depth of the neutral fiber and the useful edge of the 
section. This magnitude is closely related to the plastic turning capacity of the 
section. 
In a CC the plastic turning capacity is conditioned by the ultimate deformation of 
the concrete, 3.5 ‰, or by the ultimate deformation of the steel 10 ‰. In the vast 
majority of occasions the ultimate deformation of the concrete is the one that fixes 
the plastic turning capacity, since the deformation of the steel is reached before 
that of the concrete for relations x /d≤0.29, a value that is rarely reached in the 
practice. 
In SFRC the ultimate deformation of the concrete is much higher than 3.5 ‰, so 
the turning capacity is also. This means that with the same depth of neutral fiber, 
the turning capacity of an EHRFA is higher than that of an CC. 
The redistribution capacity of a CC armed with a B500SD steel is given by the 
following expression of EHE 08: 
 
δ ≥ 0.4+1.25 x/d 
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Always limited to δ ≥ 0.7. This value is reached when x=0.21d. As an example, 
with a neutral fiber depth of 0.45d, the redistribution capacity would be 4% and 
the ductility of the section, obtained as the quotient between the plastic rotation 
and the elastic rotation would be: 

 

 
In the case of a SFRC assuming for the concrete a final deformation of 6 ‰, the 
steel could reach with a neutral fiber depth of 0.45d a deformation of 7.33 ‰ and 
the ductility of the structure would be 2.94, 72% higher. 
In the figure 1 shows the relationship between the ductility of a section and the 
relative depth of its neutral fiber. 

 
Fig. 1. Relationship between the ductility of a section and the relative depth of its neutral fiber 
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