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A CONSIDERATION OF CONFINING PRESSURE AT THE
MEASURING POINT OF THE BOREHOLE LOAD TEST

Toshiaki Takeucur and Takeichiro OnHASHI

Abstract

Assuming an elast-plastic model that behaves on Mohr-Coulomb’s criterion, Takeuchi et
al. proposed that the displacement of borehole wall after the yield point, U Ro, and yield stress,
Py’, may be expressed by Equation (1) and they also proposed the method to determine the
shear strength C and ¢ of uniform and crackless rock mass such as soft rocks from the results
of borehole load tests. This method is based on the fact that the yield stress which is determi-
ned from the stress-deformation curve obtained from borehole load test is a function of the
confining pressure in-situ.

In this paper, the authers examined the methods of defining the confining pressure and
studied the influence of the error, which is caused in an estimation of confining pressure, on
the evaluation of C and ¢ of the rock mass.

The stress value at the point, Po’, at which the stress-deformation curve obtained from

borehole load test begins to a straight line as shown in Fig. 1, are compared with the values of.
overburden pressure which is calculated by use of characteristic values of the rock mass, i. e.
weight per unit volume, Poisson’s ratio and depth. Fig. 2 shows the relationship between the
stress at Po’ and depth Z for three boreholes at the topographical features as shown in
Fig. 3. It is clear from Fig. 2 that the stress at Po’ is close to the calculated horizontal stress.
Alth@)ugh in the case of the borehole, . A-2, the horizontal stress is calculated by F. E. M.
because of the topographical condition, the stress at Po’ is also close to the calculated value.

Tt becomes clear that a stress at the point, Po’, is a horizontal geostress at the measuring
point in a soft rock ground as the case in a clay ground.

Then, the evaluated values of C and ¢ are compared between the two cases; the one case is
that a confining pressure is calculated, and the other case is that a confining pressure is defi-
ned as a stress at the point, Po’, on a stress-deformation curve. There are not significant di-
fference in both cases.

From the facts described above, there is no difficulty in practical use of calculated value as
confining pressure for most cases.

1t may, however, exist the exceptional cases that the stress at Po’ is different considerably
from the calculated horizontal stress. An example of this case can be seen in Fig. 2 (c¢); the
plotted points around a depth of 200 m deviate considerably from the line which shows the
calculated horizontal geostress. The stress-deformation curves obtained from the borehole load
test for the measuring point mentioned above are compared with calculated curves for two cases
are shown in Fig. 8. In the case that confining pressure is defined as a stress at Po’, it can be
found that the calculated curve coincides the measured curve as shown in Fig. 8(2). On the other
hand, in the case that the confining pressure is defined as a calculated horizontal stress, it is
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impossible to find the calculated curve which coincides the measured curve as shown in Fig. 8
(b), and also the yield stress Py’, C and ¢ can not be estimated correctly.

As a result of above fact, the authers proposed that in principle the confining pressure is
to be defined from the stress-deformation curve of borehole load test, and the borehole load
test is to be carried out carefully to obtain a stress-deformation curve on which the point Po’

is clearly defined.
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