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Concrete is a construction material that boasts great versatility in the shapes that 
it can adopt. Its early stages of development might be dated back to Romans [1]. 
Regarding its mechanical properties, concrete is known by its remarkable 
compression strength although it has a reduced ductility and tensile strength [2]. 
Traditionally, such lower properties have been improved using steel bars forming 
reinforced concrete (RC). More recently, randomly distributed short fibres have 
been added to concrete while mixing creating fibre reinforced concrete (FRC). By 
any of the previously mentioned options, the merger of the concrete properties 
together with the ones provided by the localized reinforcement of RC or by the 
continuous reinforcement of fibres of FRC have created a material suitable for a 
wide range of structures.  

The fibres added to concrete can be manufactured with several materials such 
as steel, natural substances or even polymeric compounds [3]. Depending on the 
fibre type and dosage, fibres might not only improve the concrete behaviour when 
subjected to fire or prevent shrinkage cracking [4] but also might be considered 
in the structural design. This last option can be carried out only if certain 
requirements set on standards and recommendations are met [5-6].  

The requirements established in the standards refer to the material behaviour 
obtained by means of laboratory tests of concrete subjected to flexural tensile 
stress states. Nevertheless, the relation between the flexural and tensile 
behaviour of a FRC is a matter that is still not fully understood. Furthermore, the 
influence of the distribution and orientation of the fibres within the concrete matrix 
is a matter that deserves being studied [7]. It is important to relate the design 
parameters and the production conditions with the mechanical behaviour of 
concrete [8]. 
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With the aim of relating the flexural and tensile 
behaviour of FRC an experimental campaign 
performed in polyolefin fibre reinforced 
concrete has been carried out by using the 
setup that can be seen in Figure 1. Three types 
of concrete were studied, two with fibres of 
60mm length, one vibrated and other self-
compacting, and the third type with long 
polyolefin fibres. In all cases, the volumetric 
fraction was 0.66 (6kg/m3). The setup was 
complemented with a digital image correlation 
analysis that permitted to study the surge and 
coalescence of cracks during the tests.  

The results showed that the addition of fibres 
were capable of bearing the stresses borne by 
the concrete matrix avoiding the collapse of the 
specimen. In addition, the relation of the 
experimental results and the distribution and 
orientation of fibres was determined. Regarding the image analysis it could be 
proved that such technique was suitable for obtaining reliable results.  
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Figure. 1: Direct tensile test outline. 



  
  

 
 

181 
 

[8] M. G. Alberti, A. Enfedaque, and J. C. Gálvez, "Fracture mechanics of polyolefin 
fibre reinforced concrete: Study of the influence of the concrete properties, casting 
procedures, the fibre length and specimen size," Engineering Fracture Mechanics, 
vol. 154, pp. 225-244, 2016. 

 

 

  


	Libro de actas CITE2019

