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Stress Analysis of Underground Structures Based on Fracture Mechanics

Toshiaki Saito
Toshikazu Kawamoto
Depart. of Civil Engrg.

Nagoya University

In this study, the progress of a fracture zone and the stability of underground
structures is discussed, by means of stress transfer method, one of the techniques of
finite element method. By using this method, stress field after fracture is hold

on fracture surface according to several assumed processes.

Rock fracture condition of Mohr's envelope is used, and the following conditions
on the stress field after fracture are proposed; (1) the element which has been frac-
tured or yielded, cannot bear tensile stress, (2) the stresses which should be
redistributed after compressive fracture ( under compressive principal stresses ) are
determined depending on the states of stress beyond the fracture surface, (3) for
combined fracture ( under both tensile and compressive principal stresses ), firstly
tensile stress is redistributed and then the compressive stresses over the fracture

surface are redistributed according to condition (2).

This method is applied to the problem of fracture zone and stability around single
circular opening and the results are compared with the experimental results for the
plane strain conditioned plate with single circular hole. It was found that the

computational results for uniaxial stress field coincides well with the experiment.





