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Abstract

In situ stress measurements using the Tube Fracturing Technique is to load
hydraulic pressure on borehole wall through the urethane tube. This pressure
will fracture the wall to the direction of the maximum principal stress, then
the second crack will occur perpendicular to the first crack with increase of
the pressure. In situ stress is calculated theoretically by two loading
pressures at time of fracturing.

The authors have developed a computing system for analysis of rock behaviour
after initiation of primary fracture under the conditions where the principal
stresses are inclined to the borehole axis. And three dimensional stress
analyses are going to be carried out by using the system in order to investigate
applicability of the stress measurement technique.

Boundary element method may be effective in computation of the problem.
However, the model to be solved contains thin cracks along borehole and the
Stress Discontinuity Method (SDM), commonly used and called fictitious stress
method, is not applicable to crack model. Hence, the Displacement Discontinuity
Method (DDM) has been introduced and coupled with the SDM. That is, in modelling,
the cracks are represented by the DDM elements with strip displacement disconti-
nuities, while the borehole boundary is divided into the SDM elements with strip
load intensities.

In this paper, the procedure of algorithm of the boundary element programs
are shown and the DDM program is examined by comparing the computation result with
the theoretical solution. After that, the coupled SDM and DDM program is applied
to calculate the tangential stresses on the borehole boundary for a model in
question and it may be concluded that accurate result can be obtained by the
program although the results on the SDM elements adjacent to the DDM elements
is meaningless.



