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ANALYSIS OF THE FENNER-PACHER CURVE

Keiichi Fukushima
Tobishima Const. Co., Ltd.
The reciprocal relationship between the required lining resistance and radial

deformation of the cavity has been studied by R. Fermer 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 factors of' the New
Austrian Tunnelling Method (N.A.T.M.).

However, this relationship has not been comprehensively studied quantitatively, so the
author tried to do so, but could not discover the ascending portion of the curve with

the elasto-plastic analysis of tunnel in the gravitational field. He, therefore tried

to introduce the idea of loosening of the surrounding ground before the installation

of supports.

After installation of supports, the re-compaction of the surrounding ground seems to

occur, which produce a positive or inverted ground arch corresponding to the differ-
ence in the deformation of the tunnel lining and adjacent ground.

These phenomena appeared to be similar to that which occurs around a pipe culvert

embedded in an embankment, so the author was helped by the Marston-Spangler's theory.
The Fenner-Pacher Curve was accordingly modified to a family of curves each is

corresponding to the rate of the loosening. The author proposed that these new ideas

can explain the several phenomena which hitherto have remained unexplained.



