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Australian Standard

Methods of testing rocks for engineering
purposes

Method 4.2: Rock strength tests—
Determination of uniaxial compressive strength

METHOD

1 SCOPE This Standard sets out the method for determining the uniaxial compressive
strength of a rock sample in the form of specimens of regular geometry. The test is
mainly intended for strength classification and characterization of intact rock.

2 REFERENCED DOCUMENT The following document is referred to in this
Standard:
AS
2193 Methods for calibration and grading of force-measuring systems of testing

machines

3 APPARATUS The following apparatus is required:
(a) A suitable machine for applying and measuring axial load to the specimen. It shall

be of sufficient capacity and capable of applying load at the rate specified in
Clause 5 (see Note 1).

(b) Discs having a Rockwell hardness of not less than 30 HRC shall be placed at the
specimen ends. The diameter of the discs shall be the same as the diameter of the
specimen. The thickness of the discs shall be not less than the larger of 15 mm or
D/3 where D is the specimen diameter. Surfaces of the discs shall be ground and
shall be flat to 0.005 mm. One of the two discs shall incorporate a spherical seat.
The spherical seat shall be placed on the upper end of the specimen. It shall be
lightly lubricated with mineral oil so that it locks after the dead-weight of the
cross-head has been picked up. The specimen, the discs and spherical seat shall be
accurately centred with respect to one another and to the axis of load application of
the loading machine. The curvature centre of the spherical seat surface shall
coincide with the centre of the specimen top face (see Note 2).

(c) A measuring instrument such as venier or micrometer callipers capable of measuring
specimen dimensions with a precision of 0.1 mm.

4 SAMPLES AND SPECIMEN PREPARATION
(a) From the samples prepare at least five specimens having the following

characteristics (see Note 3):
(i) Test specimens shall be straight circular cylinders having a length to

diameter ratio of 2.5 to 3.0 and a diameter preferably of not less than
50 mm. The diameter of the specimen shall be at least ten times the size of
the largest grain in rock.
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(ii) The ends of the specimen shall be cut parallel to each other and at right
angles to the longitudinal axis. The ends shall be parallel to within 0.05 mm
in 50 mm.

(iii) The ends of the specimen shall be flat to 0.02 mm.
(iv) The sides of the specimen shall be smooth and free of abrupt irregularities

and straight to within 0.3 mm over the full length of the specimen.
(v) The use of capping materials or end surface treatments other than machining

is not permitted.
(b) Determine and record the average diameter of each specimen as the mean of six

measurements to a precision of 0.1 mm, taken across two diameters at right angles
and at the centre and near the top and bottom. Measure and record the height of the
specimen to a precision of 1 mm.

(c) Prior to testing, the specimens should be conditioned in a uniform environment at a
temperature of 20° ±2°C and relative humidity of 50 ±5 percent for not less than
5 days (see Note 4).

5 PROCEDURE The procedure shall be as follows:
(a) Load the specimen continuously at a constant stress rate such that failure will occur

within 5 min to 15 min of loading.
(b) The maximum load on the specimen shall be recorded to within 1 percent.
(c) Determine and record the moisture content of each specimen according to

Method 1.1.1.

6 CALCULATIONS Calculate the uniaxial compressive strength (qumax.) from the
following equation:

where

qumax. = the uniaxial compressive strength, in megapascals

P = the applied load at failure, in newtons

A = the original cross-sectional area of the specimen calculated using the
average diameter, in square millimetres

7 TEST REPORT The following information shall be reported:
(a) The uniaxial compressive strength for each specimen in the sample, expressed to

three significant figures, together with the average result for the sample.
(b) Number of specimens tested.
(c) Mode of failure.
(d) Rock substance description.
(e) Orientation of the axis of loading with respect to specimen anisotropy, e.g. bedding

planes, foliation where appropriate.
(f) Source and identification of sample.
(g) Storage history and environment.
(h) Date of testing and type of testing machine.
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