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INTERNATIONAL STANDARD

ISO 4108-1980 (E)

Concrete — Determination of tensile splitting strength of

test specimens

1 Scope and field of application
This International Standard specifies a method for the deter-

mination of the tensile splitting strength of test specimens of
hardened concrete.

2 References

ISO 1920, Concrete tests — Dimensions, tolerances and ap-
plicability of test specimens.

IS0 2736, Concrete — Sampling,' making.and curing| of test
specimens. )

ISO 4012, Concrete — Determination of compreéssive strength
of test specimens.

3 Test specimens
3.1 Requirements

The test specimens used for the tensile splitting test shall meet
the requirements given in 1SO 1920 and ISO 2736. The

Plane of loading
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specimens should preferably be cylinders with a height to
diameter ratio of 2 for cast specimens, and a height to diameter
ratio not smaller than 1 for cut specimens.

3.2 Marking

Unless a centring device is used, two lines shall be marked
along which the load is to be applied. These lines shall be op-
posite to each other in an axial plane; they can be established
using calipers or other appropriate means. The extremities of
the two lines shall be connected over each end of the
specimen, so as to define clearly the plane of loading. In the
case,of prismatic.and cubic specimens, the load shall be applied
on théimoulded faces in such a way that the fracture plane will
cross the trowelled surface (see figure 1).

3.3 Measuring of dimensions

Measure-the dimension d of the specimen in the plane contain-
ing, the marked lines, to the nearest millimetre, near the ends
and at the middle of the specimen. The average of the three
measurements shall be taken as the value of d.

Measure the length / along each of the two lines of contact, to
the nearest millimetre. The average of the two measurements
shall be taken as the value of /.

~ Trowelled surface

Figure 1 — Plane of loading

1) At present at the stage of draft.
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3.4 Determination of the mass

Before weighing test specimens which have been cured under
water or in a moist atmosphere, wipe off all surplus water.
Determine the mass of the specimen with a precision of
+ 0,25 %. Take note of the moisture condition of the test
specimen (for example, oven-dried, air-dried, saturated).

4 Apparent density
Calculate the apparent density of the test specimen by dividing
its mass, determined in accordance with 3.4, by its volume,

calculated from the dimensions determined in accordance with
3.3.

5 Apparatus

5.1 Testing machine

The testing machine shall conform to regulations for testing

machines for compression tests on concrete as stated in
I1ISO 4012.

5.2 Packing strips
Packing strips shall be of plywood or hardboard and shall be
used only once. They shall have the following dimensions (see

figure 2) :

— width:a = 16 £+ 2 mm

thickness : 1t = 4 + Tmm

— length : at least equal to the length of the line of con-
tact of the test specimen.

5.3 Steel loading pieces

In tests on cubic or prismatic specimens, it is necessary to place
a steel loading piece between the platen of the machine and the
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packing strip. This piece shall not be shorter than the specimen
and shall have a cross-section in the shape of a segment of a
circle with a radius of 75 mm, so that the load is applied along a
line on the surface of the specimen (see figure 2).

6 Procedure

6.1 Preparation for testing

Wipe clean the bearing surfaces of the testing machine and of
the packing strips; remove any loose grit or other material from
the surfaces of the test specimen which are to be in contact
with the packing strips.

6.2 Positioning of the test specimen (see figure 2)
Place the cylindrical test specimen centrally in the testing
machine with its axis horizontally between the packing strips in
such a manner that the upper packing strip is directly over the
lower strip.

Proceed in the same manner for either cubic test specimens or
beam ends but making use of the steel loading pieces.

Make sure, either by blocking the spherical head of the machine

or by wedging the test specimen;_that.the latter remains
centred when the load is first applied.

6.3 Loading

Apply the load continuouslyand uniformly. at.a rate.of 0,06 +
0,04 N/(mm2.s). Maintain the rate, once adjusted, without.any
change until failure. The testing time shall be at least 30 s.
Note the maximum load indicated by the testing machine at
failure.

7 Expression of results

The tensile splitting strength, f., in newtons per square
millimetre, is given by the formula

where
F is the maximum load, in newtons;

| is the length of the line of contact of the specimen, in
millimetres;

d is the cross-sectional dimension of the specimen, in
millimetres, as shown in figure 2.

Express the tensile splitting strength to the nearest
0,05 N/mm?2.
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8 Test report

Every report shall refer to this International Standard and shall
include the following data :

8.1 Data to be given by the producer of the test
specimen

8.1.1 Mandatory data
a) identification of the test specimens;
b) date of production;
c) conditions of curing and storage;

d) required age of the specimen at the time of testing.

8.1.2 Optional data
e) building project;
)~ part’or component of the building;
g)" “fensile splitting strength required;

h) mix data.

8.2 Data to be given by the test laboratory

a) identification and condition of specimen when
received;

b) date of receipt of the specimen;

c) type and dimensions of the specimen (including indica-
tion of whether cut or cast specimen);

d) curing history;

e) test date and age of specimen at testing;
f) apparent density;

g) maximum load at failure;

h) tensile splitting strength;

i) type of fracture;

j) defects in specimen;

k) other remarks.
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