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Fig .1 Two Points Boundary Element
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Fig.2 Numerical Result for Spliting Tensile Test
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(26) CRACK PROPAGATION CHARACTERISTICS OF
CRACKED ROCK MEDIA

by
Ryokichi HAMAJIMA* and Morito KUSABUKA**
ABSTRACT

Rock media usually have cracks and joints, and show the mechanical characterist-
ics as an anisotropic body. Many numerical and experimental studies have been made
on them. However the method of numerical analysis which can fully express the
mechanical characteristics of anisotropic rock media having such discontinuities
has not yet been developed. Recently the necessity of large excurvations has in-
creased and the establishment of such an analysis method is urgent to clarify the
mechanical behaviour of jointed and cracked rock media with strong anisotropy.

In this paper a experimental and numerical study was made on the models having
several basic crack patterns in order to clarify the mechanical characteristics
of based on the "rigid body spring models" proposed by Kawai. In these models it
is assumed that the elements themselves are rigid and they are connected by two
types of springs distributed over their interface boundaries. Using the Mohr-
Coulomb's failure criterion and considering the effect of contact as well as sepa=
ration on the two points of interface boundaries of each elements, the elasto-plastic
analysis was carried out by basing on the initial stress method. It has been pre-
sented that calculated results for the stress distribution of jointed rock media
were in fairly good agreement with the results of the photoelastic experiment and
that it was considerably different from that of the compressed homogeneous continuous
media.

In this study splitting tensile test and uniaxial compression test were carried
out on gypsum models of cracked rock media, and this numerical analysis was examined
with regard to the rock strength that changes due to the direction and distribution
characteristics of cracks. In the splitting tensile test, cracks instantaneously
propagate, while in the uniaxial compression test, they gradually propagate as the
load increases. Further in a splitting tensile test on rock media having no cracks
which was made to determine its tensile strongth, the strength varied remarkably
with the change of loading plate width. When the loading plate width is small,
cracks occur at the loading point and when the width is large, cracks occur at the
center of disc and propagate instantaneously all over the surface. It was made
clear that this analysis method can comparatively well express the above-mentioned
unstable crack propagation characteristics and gradual crack propagation character-
istics of cracked rock media.

* Associated Professor, Department of Construction Engineering, Saitama University.

** Chief Engineer, Technical Research Institute, HAZAMA-GUMI, LTD.
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