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Subdivide of tunnel face for the benefit of the NATM

& B
Keiichi FUKUSHIMA

Large size tunnels or cavities cannot be excavated their full face in one step.
Therefore in ordinary case, they are excavated by subdividing into some sections,
for exsample, top heading, benches, or sidewall pilots and so on.

There are types of the order to excavate in these subdevided sections. (1)upward
process: first excavate and line lower parts of the section and go up to the roof
step by step. (2)downward process: first excavate and support (and/or line) top
heading and go down to the bottom step by step. (3)Mix of them and others.

This paper puts emphasis on the profit of the NATM which enable‘downward process

and, propose the modification of the FEM calculating to demonstrate these profits:
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