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Background: The lack of 

space on the surface, espe-
cially in urban areas, along 
with the necessity of building 
modern infrastructures in im-
pervious area, have given a 
remarkable impulse to under-
ground construction develop-
ment. In the tunnel design 
phase, numerical simulations 
and analytical solutions are 
invaluable tools in order to es-

timate the behavior of the tunnel and the surrounding rock mass. In the con-
text of deep tunnels, both 2D and 3D models are generally used to investi-
gate the tunnel response. 

Task 

• Understanding the rock mass response and the interaction with the 
structure in an excavation process 

• Performing 2D numerical analyses of a deep tunnel 

• Analysis of the tunnel-rock mass system using different material models 
for the rock mass 

• Comparison of the results with analytical solutions 

• Perform a 3D numerical model of a deep tunnel excavation 
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