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RELATIONSHIP BETWEEN SUPRESSING EFFECT OF TUNNEL
DISPLACEMENT AND MECHANICAL BEHAVIOR OF TUNNEL SUPPORTS ON
IMMEDIATE RING CLOSURE OF TUNNEL SECTION

Dohta AWAIJI, Nobuharu ISAGO, Kosuke KAWATA and Hideto MASHIMO

Immediate ring closure of tunnel section, based on full face excavation with auxiliary bench and
installation of invert at the short length from excavation surface, has been adopted for the purpose of
stabilization of the tunnel structure in poor geological condition. We conducted three-dimensional
numerical analysis and the analysis of measurement data in order to examine the relationship between
suppressing effect of tunnel displacement and mechanical behavior of tunnel supports on immediate ring
closure of tunnel section. As a result, immediate ring closure has effects of the constraint of the
convergence of tunnel cross section and the reduction of the ground loosening by inner pressure of ring
closed supports as rigid structure. Further, immediate ring closure makes it possible to utilize effectively
the load-bearing capacity of whole tunnel structure by transmitting an axial force promptly to whole
supports. On the other hand, when tunnel section closing is performed by standard cross section, which
has bigger radius of invert than of upper arch, it is important to design and construct with consideration of
the property such as the compression bending element of invert structure.
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