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Mechanical properties of surrounding ground in tunnels with large convergence
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Tsuguo Takebayashi, Motohiro Mikami, Shogo Kunimura, Yuzo Okui and Tamotsu Matsui

Many studies on tunnel deformation were available, using accumulated data by measurement monitoring
on NATM. In this paper, the relationship between convergence and competence factor were examined for
each group of rock mass. Then, through simulations due to two-dimensional FEM for tunnel excavation,
changing competence factor and internal frictional angle, measured and analytical convergence results were
compared, followed by discussing how to decide mechanical properties of ground in site. Based on the field
data on tunnels with large convergence, the relationship between geological feature and condition and
mechanical properties of ground was elucidated. Finally, a rock mass classification was suggested
considering deformation behavior in tunnel -éxcavation, pointing out that unconfined compressive strength

and internal friction angle of ground are required to estimate deformation by numerical simulation.

Key words: tunnel, rock mass classification, convergence, competence factor, internal friction angle.
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