
Abstract 

Durability of polypropylene fibre reinforced concrete 
 

Author: Pablo Pujadas Álvarez 

Tutors: Antonio Aguado de Cea & Mark Vandewalle 
 

 

As important as the capacity of a structure to resist the loads applied on it, is to get durable structures in 

time capable of resisting weathering action, chemical attack, abrasion and other degradation processes 

during their service life with the minimal maintenance. 

 

Currently, the use of fibers has gone through a quite big development in the last 30 years. Fibre 

Reinforced Concrete  (FCR) constitutes one of the most relevant innovations in the field of the special 

concretes. For this reason, the aim of this minor thesis is to do an approach, with a wide perspective, of 

the complex problems raised about the durability of fibre reinforced concrete, in order to develop ideas 

around it trying to give an analytical and even critical vision of it.   

 

The importance of the durability becomes clear after the incorporation in the new EHE of an annex in 

which durability becomes a limit state. In this sense, cracks play an important role as they change our 

concrete structures into permeable elements and consequently with a high risk of corrosion. Cracks not 

only reduce the quality of concrete and make it aesthetically unacceptable but also can leave structures 

out of service. 

 

Cracks in concrete are a matter of fact due to the nature of this material. There is only one reason why 

cracks occur in concrete: enough loads have been transferred from steel back to concrete to exceed 

concrete tensile strength. If these cracks do not exceed a certain width, they are neither harmful to a 

structure nor to its serviceability.  This immediately leads us to the obvious importance of reducing the 

crack width and this goal can be achieved by adding fibers to concrete. In this paper, after studying the 

ability of FRC to resist weathering action, chemical attack, abrasion and other degradation processes, we 

pretend to analyze the contribution of fibres in the durability of fibre reinforced concrete in combination 

with traditional reinforcement 

 

Through this analysis we pretend to prove the clear influence of the addition of polypropylene fibres and 

its beneficial effects on the crack width in reinforced concrete, thereby enhancing the durability of 

reinforced structures.  

 

With this aim, an experimental campaign has been carried out in the UPC Structural Technology 

Laboratory. Unlike other tests where small specimens were tested, we have chosen huge slabs that by 

their dimensions can be considered as structural elements (3m x1m x0,2m). 

 

The slabs were done with polypropylene fibre reinforced concrete in combination with traditional 

reinforcement. Its longitudinal reinforcement was 7φ16mm with a concrete cover of 35mm, and the 

transversal reinforcement was φ8mm-20cm (not welded) with a concrete cover of 50mm (above the 

longitudinal reinforcement) 

  

The idea of having two plates of each type, leads us to a final number of 8 plates with fibres. That means 

2 different type of fibres and two different dosages of each type of fibre. Moreover, two more plates 

without fibres were tested in order to have some data to compare with. To sum up, ten plates were tested 

in the four points bending test. 

 

Moreover, this minor  thesis tries to bring together the experience and the information gathered during the 

experimental campaign with the current existing tools of sectional analysis, announcing part (report) of 

the potential of the above mentioned tools for the study of sections of concrete reinforced with fibres, 

being able to predict, for example, crack width. 

 

 

 




