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Research on applicability of immediate ring closure for mountain tunnel
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Abstract: This study aims to clarify the applicability of immediate ring closure method for mountain tunnel.
The method has been increasingly adopted for the purpose to restrict tunnel deformation, ensure stability of
support structure, improve the operational safety, etc. However, the effect of ring closure and the
applicability of the method have not been clarified.

In FY 2010, case study of immediate ring closure was performed to study applicability of the method. Also,
model experiment was conducted to study appropriate invert shape. The results were acquired as follows:

(1) The reasons why the method is adopted are categorized into three groups: 1) to restrict tunnel
deformation in the case with large overburden, 2) to diminish the influence of tunnel excavation on landslide
and 3) to prevent harmful subsidence around surface structures in the case of shallow tunnel excavation.

(2) A tunnel, in which the deformation trend was analyzed, shows that the method is effective to restrict
tunnel displacement and to converge the displacement in early stage. Besides, invert strut or high-strength
sprayed concrete is effective to restrict the displacement after ring closure.

(3) From the experiment, invert with more circular shape is more advantageous in regard to support strain.
In the case with flat invert, junction of invert with support should be reinforced because stress concentration
occurs around support foot.

Keywords: Mountain tunnel, immediate ring closure, invert



