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(49) ANALYSIS OF THE FENNER-PACHER CURVE (PART II)

Keiichi Fukushima
Tobishima Construction Co., Ltd.

SUMMARY

The reciprocal relationship between the required lining resistance and radial deformation of the cavity has been studi-
ed by R. Fenner and F. Pacher. The graph which demonstrates this relationship is called the ground reaction curve or
Fenner-Pacher curve and this relationship is one of the most important elements of the New Austrian Tunnelling Method
(N.ATM).

However, this relationship has not been comprehensively studied, so the author tries to make aparent formula to de-
fine this relationship. He uses the circular tunnel in the elastic perfectly-plastic body in the gravitate field and tries to de-
velop analytical solution.

Also he introduces the criteria which distinguish ductile and brittle deformation, the idea of the loosening of the
surrounding ground before the installation of the support, re-compaction of them after the installation of the supports and
linings, the dilatancy accompanied with plastic deformation according to the associated flow rule, and volume change ac-
cording to the bulk moduli.

These ideas and observation of the actual tunnel behavior lead him to the conception that the phenomenon which
occurs around the tunnel.is similar to that which occurs around a pipe culvert embedded in the embankment, so he is
helped by the Marston-Spangler’s theory and it’s modification made by the author himself.

These analysis make clear the fundamental of the Fenner-Pacher curve apparently and possible it to apply to the

actual tunnel work.
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