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Short description of possible research topics for a PhD: 

The excavation of deep tunnels in complex geotechnical conditions (squeezing rock, rock 

prone to burst, major fault crossings) often leads to rock instabilities which may cause  delays 

in construction and sometimes casualties. To prevent such hazard, comprehensive risk 

assessment approaches need to be cautiously performed. For this purpose deterministic 

numerical modeling of the tunnel construction process associated with stochastic analyses 

provides a valuable tool. Moreover, it helps the constructor to overcome unexpected events 

with flexible and appropriate countermeasures. 

In this research program, it is planned to develop numerical simulations with the Finite 

Element Method, accounting for the complexity of geomaterials behavior (hydro-mechanical 

couplings, etc) and realistic boundaries and initial conditions. Cases of deep tunnels realized 

through the Alps will be studied. Simulations will be coupled with probabilistic analysis 

software to account for uncertainties and representativeness bias (scale effect). In the final 

stage, the candidate will propose a Decision Aid Tools to run the methodology he/she 

developed to account for complex geotechnical conditions in tunneling.  

Required background of the student: Civil Engineering, Numerical Modelling 
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