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1 AS 1012.18—1996

Australian Standard

Methods of testing concrete

Method 18: Determination of setting time of
fresh concrete, mortar and grout by
penetration resistance

PREFACE

This Standard was prepared by the Standards Australia Committee BD/42 on Methods of
Testing Concrete to supersede AS 1012.18—1975. This method is one of a series in
metric units applying to the sampling and testing of concrete. This series is being revised
and extended with the objective of bringing it into line with current practice.

In the course of preparing this Standard, the Committee has taken into account Australia’s
experience in using existing methods, and has given consideration to the method set out in
ASTM C403—95, Test Method for Time of Setting of Concrete Mixtures by Penetration
Resistance. Acknowledgment is made of the assistance received from this source.

METHOD

1 SCOPE This Standard describes the procedures for determining the initial and final
setting times of mortar sieved from fresh concrete mix, the slump of which is greater than
zero, using penetration resistance needles. This method is also applicable to fresh mortar
and grout.

NOTES:

1 As the hardening of concrete is a gradual process, any definition of setting time must
necessarily be arbitrary.

2 This method is primarily intended to be used as a means for comparing setting times under
the same conditions in the laboratory.

3 This method may be used to determine the setting characteristics at a standard temperature
(23 ±2°C), at some other specified temperature or alternatively to determine the setting
time-temperature relationship.

4 This method may be used to estimate setting times of specific concretes, mortars or grouts
in the field.

2 REFERENCED DOCUMENTS The following documents are referred to in this
Standard:

AS
1012 Methods of testing concrete
1012.1 Part 1: Sampling of fresh concrete
1012.2 Part 2: Preparation of concrete mixes in the laboratory
1012.3 Part 3: Methods for the determination of properties related to the consistence

of concrete
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3 DEFINITIONS For the purposes of this Standard the definitions below apply.

3.1 Initial setting time—the elapsed time, after initial contact of cement and water,
required for the mortar sieved from the concrete to reach a penetration resistance of
3.5 MPa using the apparatus described in Clause 4.2.

3.2 Final setting time—the elapsed time, after initial contact of cement and water,
required for the mortar sieved from the concrete to reach a penetration resistance of
28 MPa using the apparatus described in Clause 4.2.

4 APPARATUS

4.1 Containers for mortar specimens The container for mortar specimens shall be
rigid, watertight and non-absorptive, and either cylindrical or rectangular in cross-section.
The internal dimensions shall not be less than 150 mm and the height shall not be less
than 150 mm.

All containers in any one series of tests shall be similar.

Each container shall have sufficient surface area for 10 undisturbed readings of
penetration resistance. (See Clause 9 for clear distance requirements for needle
impression.)

4.2 Penetration resistance apparatus The apparatus shall be a spring reaction-type
apparatus graduated within the range of 45 N to 580 N in increments of not greater than
25 N; or hydraulic reaction-type with pressure gauge of 650 N to 900 N capacity
graduated in increments of not greater than 25 N. Indications of actual needle loads shall
be accurate to 10 N. Removable circular needles with a flat point of the following
nominal bearing diameters shall be provided:

28 mm, 20 mm, 14 mm, 9 mm, 6.5 mm, 4.5 mm.

Each needle shank shall be provided with a depth gauge device or shall be scribed
peripherally at a distance of 25 mm above the bearing face. The 4.5 mm diameter needle
shall not be more than 90 mm in length and shall be of uniform diameter throughout.

The diameter shall be measured to the nearest 0.1 mm.

NOTE: To reduce wear, it is desirable that the needles be hardened.

4.3 Tamping rod and bar for compaction The rod used for compacting mortar into
moulds shall comply with AS 1012.3.

5 SAMPLING

5.1 Sampling of concrete

5.1.1 Sampling Sampling of the concrete shall be completed within 30 min of the
following:

(a) Field sampling—completion of mixing the composite sample (see AS 1012.1).

(b) Laboratory sampling—completion of mixing (see AS 1012.2).

5.1.2 Time of sampling The time at which the composite sample is taken shall be
recorded.

5.2 Sampling of mortar and grout The composite sample of mortar or grout shall be
representative of the batch and shall comprise portions taken from different points in the
batch using incremental procedure.

5.3 Transport of composite sample The composite sample shall be taken as quickly
as possible to the place selected for the test.
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