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Analysis of the tunnel excavation behavior in deep underground
under considering the joint opening phenomenon

B/ FZ - HEBH AN BE EK R RET M R - AR
Takayuki MORI, Kazuto TABEI, Keita IWANO, Shigeo NAKAMA, Toshinori SATO and Hiroya MATSUI

In case of excavating the underground structure in deep geological formations, highly precise research and
evaluation methods of geological index, such as initial stress distribution, EDZ(Excavation Disturbed Zone), and
variation of geological parameters, need to be developed. Especially, considering the sliding and opening
behavior of joint is need in jointed rock mass. In this paper, based on some geomechanical investigations with
1,000m borehole, following analysis was carried out in order to reproduce the geological phenomenon.

First of all, 3D rock mechanical model was made for 3D FEM analysis and 3D stress distributions that
approximately fit with in-situ data were obtained in the surrounding wide area. Then, based on the result of 3D
FEM analysis, 2D MBC(Micromechanics-Based Continuum Model) analysis that can consider the discontinuous
rock behavior was conducted for shaft and gallery cases. In the galley case, the joint sliding and opening
behavior was found to vary depending on the orientation of the galley. And furthermore, hydraulic conductivities
in surveyed area are calculated according to the joint opening behaviors.

Key words . 3D FEM, rock mass behavior, MBC model
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