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QUANTIFICATION OF THE NORMAL CONTACT STIFFNESS BETWEEN
TUNNEL LINING AND THE SURROUNDING ROCK MASS FOR THE
ACCURATE PREDICTION OF TIME-DEPENDENT TUNNEL DIFORMATION

Tomoyuki ARAI, Hideyuki MURAYAMA, Junichi KODAMA, Atsushi SAINOKI,
and Kenji OKAZAKI

The final goal of this paper is to improve the accuracy of predicting time-dependent tunnel deformation
of the surrounding rock mass.Nowadays, the severe deformation of road tunnels is often reported in service.
Such deformation becomes visible on tunnel lining; hence, the numerical simulation of its mechanical be-
haviour and failure is crucial. To achieve this, we need to determine the normal stiffness between tunnel
lining and the surrounding rock mass. However, it has been never seriously investigated in the previously-
performed numerical simulations. In this study, a previously-conduced physical test was reproduced with
elaso-plastic analysis. The analysis was performed while changing the normal stiffness of interface ele-
ments representing the boundary.The analysis result indicated that when the normal stiffness is less than
1MPa/m, horizontal and vertical displacements considerably differ from the experimental result. It has been
demonstrated that when the normal stiffness is around 1 GP/m, the analysis result is in agreement with the

experiment result.
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