
  

 

 

ABSTRACT 

 

During the construction of the Envalira Tunnel (Andorra), in full Pirineu axial, it was 
crossed parallelly to the axis of the folding a serie of metamorphic materials with thread 
phyllites, quart-phyllites and mylonite, belonging to a front of inverse faults, the one that 
produced asymmetry in the already great deformations of a deep tunnel like this. From the 
monitoring sections of the tunnel (convergence measures, rod extensometers, load cells, 
strain gauges and settlement controls) and of the rock mechanical characterization made 
during the construction, it is attempted to find an explanation to this anisotropy, 
implementing a program of finite differences using numerical models. The question is 
deciding between two possible mechanical models: the first model describes the presence 
of a plan of weakness in the rock matrix, due to the existence of lot penetrative schistosity; 
the second model implements an initial tensional state lined up with the tectonic efforts of 
the massif.  
Both models are implemented through the program of finite differences FLAC. The first 
using a model intrinsic to the program named “Ubiquotous Joint” and that it simulates the 
presence of a plan of weakness in the matrix of a material of Mohr-Coulomb, modifying 
the cohesion and the friction angle in a pre-defined direction. The second model it is 
introduced creating a turned tensional state 45 degrees with respect to the vertical.  
It is checked out that both models are coherent and that they allow the comparison among 
them. At the same time both models are compared with all the monitoring information 
extracted from the tunnel during its construction. 
The conclusions gotten are the good quantitative approach to the deformations with the 
numerical models, and the suitability of one of the models on to simulate especially the 
deformed in the zone of the north side of the tunnel, but without explaining to explain all 
the movements observed in the tunnel monitoring. 
 
 
 


