On the applicability of the corresponding principle in prediction of long term behavior of underground structures
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[bookmark: _GoBack]Abstract : Behavior analysis of tunnel excavated in the viscoelastic rock is an important issue in the rock mechanical engineering. Althrough the numerical approach has been widely used to study this problem, different closed-form solutions were developped in the last decade. The utility of these analytical solutions was demonstrated when they can can be used as a performant tool for quick design as well as for the reliability or risk analysis. 
In this work, we discuss on the applicability of the closed-form solution obtained from the corresponding principle. Following that the well-known solution of the tunnel in the elastic formation can be straightforwardly applied in the case of viscoelastic surrounding rock mass thank for using the time-dependent elastic properties. By comparing with the numerical simulation and with some other analytical solutions, we discuss on the accuracy of the developed closed-form solution. The numerical applications show that the corresponding principle presents an exact result in the case of unlined tunnel while in the other case of lined tunnel, the accuracy depends on the stiffness of the liner and the viscoelastic parameters of rock. 
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