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(37) NON-LINEAR ELASTIC ANALYSIS OF JOINTED ROCK MASSES

BY GENERALIZED CRACK TENSOR THEORY

Saitama University: Tadashi Yamabe, Masanobu Oda
Taisei Corporation: Katsumi Kamemura

Abstract

Stress-strain curves of jointed rock masses are markedly non-linear due to
the non-linear behaviour of cracks especially at low stress level. The
experimental study at Stripa Mine has shown that the non-linearity becomes very
important in the analysis of the coupled streéss and fluid flow phenomenon which
is one of the major topics in the mechanics of jointed rock masses. 0da(1985),
for example,has proposed an elastic equation,in which such a non-linear effect
on the elasticity and also on the permeability is explicitly considered on the
basis of the recent experimental studies. Using the elastic equation by Oda,
a finite element code named NEAC (Non-linear Elastic Analysis by Crack tensor
theory) has been developed to provide a more realistic method <taking into
account the non-linearity in the coupled stress and fluid flow analysis. The
main results obtained here are as follows;

(1) 1Input parameters for NEAC can be determined by analyzing the data taken
from the conventional tests on jointed rock masses. This means that NEAC is
ready to be used for the practical purposes.

(2) NEAC yields a reasonable prediction for stress-strain curves of biaxial
compression tests on a jointed granite by Pratt et al.(1971). Further study is
necessary to see if NEAC provides a reasonable prediction of hydro-mechanical
behaviour of rock masses as a whole.

—185—



