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(5) IN SITU MEASUREMENT OF SHEAR STRENGTH OF ROCK BY BOREHOLE LOAD TEST

0YO CORPORATION Toshiaki Takeuchi
Tatsukichi Tanaka

Takeichiro Ohhashi

This paper discribes a method for estimating the shear strength,i.e.cohesion,C,
and angle of friction,$,by borehole load test for the uniform rocks which have no cracks
or joints. Under the assumption that the rock mass behaves on the mohr-coulomb
criterion,displacement of the borehole wall after the yielding,URY,can be expressed by

the following formura.(after Takeuchi et al.,1982).

1+L P-Y-Po

URY - [(1—2b)Po—Y]Ro.exp6—§§———)
(L
Py=C cos+ (1+ sin @ )Po=Y-Po
Where, E: deformation modulus :~poisson’s ratio Ro: radius of the hole
C: cohesion of the rock mass : friction angle of the rock mass
Po: confining pressuer Y=C cos ¢+ Po sing@

When the stress-deformation curve is expressed by equation (1) with the shear
strength obtained from the triaxial compression tests on the specimens sampled from
measurering point of borehole load test,this curve is consistent with the stress
-deformation curve in-situ measured by borehole load test as shown in Fig.l.

This implies that the shape of the in-situ stress deformation curve can be
determined by means of eqa.(l)under the assumption thatthe shear strength from triaxial
test is identical with the one in-situ. Also,curves can be expressed by eqa.(l)with
assumed yieled stress Py. So,the stress-deformation curve in-situ can be compared with
curves drawn for several yielding stress Py. It is posible to find the curve consistent
with the curve in-situ and the yielding 'stress can be determined. The yielding stress Py
determined as above is more exact than the Py by visual observation of the in-situ curve.

Two or more values of the yielding stress that are measured at different depths at
the same geological layer are needed to estimate the shear strength. If the distribution
of the yielding stress Py in the direction of depth are known and the relationship
between Py and depth is linear,shear strength can be determined as shown in Fig.3.

As an exception,the shear strength can not be determined at a site where the shear
strength is different from surroundings. However,it is possible to assume that cohesion
can be determined without serious error with the condition that the frictiom angle is
smaller than a certain value. The example of the relationship between cohesion and

friction angle is shown in Fig.4.



