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STUDY ON THE CHARACTERISTIC BEHAVIOUR OF TUNNEL WITH EARLY
RING CLOSURE AND ITS MECHANICAL PARAMETERS

Jun SATO, Futoshi KUSUMOTO, Tsuyoshi DOMON and Kazuo NISHIMURA

A Sequential Excavation Method tunnel has been excavated into squeezing ground employing full face
excavation and early ring closure designed to have the load-carrying capacity required for tunnel support
that was estimated from the thick cylinder theory, and the exerted earth pressure, P,, which can be deter-
mined from the competence factor, c;. The initial ground displacement rate, dH,/dt, appeared to exceed
40mm/day where long face bolts were used as an auxiliary method, resulting in excessive deformation of
the tunnel supports and failure to achieve the inner section of the tunnel as designed. Thus the tunnel has
repeatedly undergone re-excavation and reinstatement of the tunnel supports with an attempt to use high-

strength double layered supports.

This paper presents the characteristic behaviour of tunnel with early ring closure and its excavation
method, and the structure of tunnel support with early ring closure based on estimation on the stability of
high strength support and its load carrying capacity.Also presented are findings on mechanical parameters
of crand Po, the radius ratio of early ring closure structure, r3/r;, and the distance to early ring closure, L.
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