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Numerical analysis on the general requirement of
permanently unsupported tunnels
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Abstract

The present with in this country, rock bolt installation, shotcrete, and concrete lining in
construction order has become accepted as a general tunnelling method in NATM, On the other hand
Unlined tunnelling method, which was developed by many countries near Scandinavian Peninsula
with hard rocks comparatively, has recently been introduced all over the world, and numerous
studies about that have been being devoted to domestic tunnels, Unlined tunnelling method has been
developed on the basis of the permanently unsupported openings, and general 7 requirements for
them were suggested by Nick Barton, There are no case record about these conditions for @—system
in this country, Therefore, input parameters for Q—system under these conditions were applied to
general road tunnel cross—section and numerical analyses for each condition were executed with
UDEC—-BB, Distinct Element Method,
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