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(45) CAUSE OF. THE CRACK IN INNER LINING OF THE TUNNELS EXCAVATED BY NATM

by Keiichi Fukushima and Hiroshi Chikahisa
Tobishima Corporation

SUMMARY

Recently, the New Austrian Tunnelling Method (NATM) has been adopted at many
tunnelling sites in Japan.

This method is aimed at supporting the ground pressure by the surrounding ground
itself which shall be reinforced by outer lining (shotcrete, anchor bolts, etc.).

Inner lining mainly has an intention to finish the smooth inner surface of the tunnel
with nice outlook reducing the resistance of waterflow as well as for the convenience
of attaching ceilings, lamps, signals’etc..

However, in many tunnels many cracks on the surface of inner linings occurred which
mar the workmanship and allow the glow of icicles.

These phenomena have been rare in the case of conventional tunnel driving method,
therefore it is assumed that a statical behavior of the tunnel executed by NATM could
be the main cause.

The authors proposed that cracks were caused by certain point load due to local
contact between outer and inner linings and the residual settlement of surrounding
ground.

Certain observations, measuring data, calculation formula and calculation results of
stress and displacement of inner lining are attached.

—219—



