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ABSTRACT

The existing theoretical methods for 
the evaluation of tunnel face stability 
mainly include the limit equilibrium 
and the upper-bound limit analysis 
methods. In recent years, more 
emphasis has been focused on the 
calculation of the required face 
pressure when the excavation is 
done using a tunneling boring 
machine. Another alternative techni-
que, the New Austrian Tunneling 
Method (NATM), has also been 
extensively used for tunneling 
recently. In the NATM, no supporting 
pressure is applied to the tunnel face 
due to the open-face excavation, 
therefore the more important and 
appropriate factor for the design in 
the open-face tunneling is the esti-
mation of the safety factor. 
In this lecture, a new 3D rotational 
mechanism based on the kinemati-
cal approach of the limit analysis 
applied to the tunnel face stability 
will be presented. A first application 
will be the design of the critical face 
pressure to be applied at the tunnel 
face. Then this method was adapted 
(use of the strength reduction 
method) to calculate the factor of 
safety of a non-circular tunnel face. 
Other developments considering the 
tunnel face reinforcement, the 
groundwater table will also be pre-
sented in a deterministic context. A 
probabilistic analysis using random 
fields will end this oral presentation.


