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Abstract: Immediate ring closure, based on full face excavation with auxiliary bench and installation of
invert at the short length from excavation surface, is adopted for the purpose of stabilization of the tunnel
structure in poor geological condition. We conducted three-dimensional numerical analysis, model
experiments and analysis of the measurement data in order to examine the implementation effects,
applicable geological condition and reasonable support structure of immediate ring closure. As a result,
immediate ring closure has four implementation effects: the constraint of the inner space displacement, the
constraint of the settlement of support legs, the constraint of the ground loosening and the improvement of
the bearing capacity of whole tunnel structure. Immediate ring closure is effective method for the ground
condition which is low ground competence factor and small internal friction angle. It is important that the

invert at the immediate ring closure is designed considering bending strength.

Keywords: Mountain tunnel, immediate ring closure, full face excavation method with auxiliary bench,

three-dimensional numerical analysis, model experiments
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