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In Situ Method for Determing Rock Strength by
Shearing Rock between Two Parallel Boreholes

by

Ryoji KOBAYASHT
(Faculty of Engineering, Tohoku University)

In case of the design of underground opening in rock, it is important
to estimate the strength of rock mass precisely. For that purpose, the
strength distribution in the rock.mass is usually obtained from a large
number of representative specimen of the rock mass.

In this paper, it is shown that the strength distribution in the rock
mass is obtained by shearing rock between two parallel EX boreholes. A
borehole~type shear instrument is trial manufactured for this test, as
shown in Fig. 3. The main parts of the instrument are as follows: () is
a body of the shear instrument, is a shear edge (40mm x 20mm x 12mm),

is a holder plate, C) are pistons, C) are guide~bars, C) is an oil
port, is a rubber hose, and is a bar, which operates the instrument
by hand.

To measure the in situ rock strength, the shear instrument is inserted
into one side of the two EX boreholes, as shown in Fig. 3. Upward shear
load from the pistons C), applied by oil pressure, is carried to the rock
between two parallel EX boreholes along the line 01-02.

By the above procedures, the shear strength can be calculated from the
applied shear load and the shear area. In this investigation, this shear
strength is termed "Shear strength index". Fig. 9 is shown the relation-
ship between the shear strength index and the uniaxial compressive strength
of the EX cores drilled from the same place as that of the shear test.

From Fige. 9, it will be clear that there is a correlation between the shear
strength index and the uniaxial compressive strength.

The experimental equation given above relationship is as follows at
this point:
dgc = 3.14 St

where oc is the uniaxial compressive strength (kg/cm?) and Sr is the
shear strength index (kg/cm?).

This proposal for determing the uniaxial compressive strength of rock

has an advantage to enable to measure the strength distribution of rock
mass, which includes weak planes such as joints.





