
 
 
 

   
 

ABSTRACT 

 
 
Traditionally, flexural beam tests are done in order to point out fibre reinforced concrete strength 
and performance post-crack fissuration. Those tests present results with elevated coefficients of 
variation, that consequently invalidates the use of them for the systematic control of the fibre 
reinforced concrete. Moreover, present the inconvenient of being hard tests in which heavy 
specimens are used. There are also direct and indirect tensile standardized tests, being difficult to 
carry out. From this mentionated test, an elevated coefficient of variation is deduced, like in the 
flexural test. In the current thesis, an indirect tensile test based on the configuration of double-
punch test, named Barcelona test, it is expounded and analyzed, in order to solve these several 
disadvantages. 
 
The Barcelona test consists in the application of a non eccentric load on both sides of a cylindrical 
specimen test by means of a plate or a metallic punch. The testing specimen it is obtained by the 
half cut of an initial cylindrical specimen test, having consequently two specimen tests (upper half 
and lower half). The Barcelona test is the adaptation of the double-punching test for plain concrete 
introduced by Chen (1970). 
 
Firstly, in the current thesis, a research of the more significant existing studies about the double 
punching-test is done, this research tries to define the post-peak load behaviour and the tensile 
strength. With the purpose to analyzed the performance and the failure mechanism of the test, a 
description and exhaustive study of it’s own is done. It is important to fix the geometric parameters 
and the load conditions that will define the Barcelona test. The final parameters are those that 
produce the lower coefficient of variation of the Barcelona’s test results. The different parameters 
fixed in the current thesis are the specimen’s diameter and high, the punch’s diameter, the position 
of the specimen during the test and the eccentricity of the applied load over both sides of the 
specimen test. The experimental study is realized with specimens tests produced in the UTE Línia 
9 and UTE Gorg, that are construction companies of the future Línia 9 in the Barcelona’s 
underground. 
 
When the different test parameters are fixed, an experimental study with concrete specimen 
reinforced with 5 and 6,5 kg/m3 of plastic fibre and 25 kg/m3 of steel fibre in the final configuration 
of the Barcelona test is done. In that way, the different coefficient of variation obtained in the test 
are analyzed. Also, the results obtained in several batches of flexural test based in the standard 
NBN B 15-238 are studied. The concrete used in both tests configurations is the same, and also 
are the dosages and the types of fibres. With the results obtained in the Barcelona and NBN B 15-
238 tests a correlation study is realized.  
 
Before doing the correlation of both test, a result equivalence between them has to be fixed 
according to energy absorption and using simplified failure mechanisms. When the equivalence 
between both tests is fixed, a lineal correlation can be done, using the equivalents results obtained 
from the two types of fibre (25 kg/m3 of steel fibre and 5 and 6,5 kg/m3 of plastic fibre). Finally, a 
comparison between the tensile and flexural strengths obtained from Barcelona and NBN B 15-238 
test is analyzed. To calculate the tensile strength in the Barcelona test a method developed in the 
UPC is used. 




