
1 AS 1141.3.1—1996

Australian Standard

Methods for sampling and testing aggregates

Method 3.1: Sampling—Aggregates

1 SCOPE This Standard defines principles and specifies methods for taking samples of
aggregates and sands, for subdividing samples and for packing and forwarding samples for
examination and testing.

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

AS
1141 Methods for sampling and testing aggregates
1141.1 Method 1: Definitions
1141.2 Method 2: Basic testing equipment

3 DEFINITIONS For the purpose of this Standard the definitions in AS 1141.1 and
those below apply.

3.1 Graded aggregate—an aggregate for which more than 15 percent by mass of the
total material is retained on at least three consecutive sieves in the set 75.0 mm, 37.5 mm,
26.5 mm, 19.0 mm, 13.2 mm, 9.50 mm, 6.70 mm, 4.75 mm, 2.36 mm, 0.600 mm and
0.075 mm. Crushed rock which consists of a mixture of fine and coarse aggregates, the
coarse fraction being graded, shall be considered a graded aggregate for the purpose of
this definition.

3.2 Nominal size—designation of an aggregate that gives an indication of the largest
size particle present.

NOTE: The concept of nominal size aggregate is for convenience of reference and of ordering.
The nominal size is expressed as a whole number above the sieve size through which nearly all
of the aggregate passes.

3.3 One-sized aggregate—an aggregate of which at least 60 percent of the mass of the
whole material passes a sieve, selected from the set 75.0 mm, 37.5 mm, 26.5 mm,
19.0 mm, 13.2 mm, 9.50 mm, 6.70 mm, 4.75 mm and 3.35 mm, which is immediately less
than the nominal size of the aggregate and is retained on the sieve immediately following
the selected sieve in this series.

3.4 Sample—the material to be forwarded for examination or testing, or both, which is
representative of the parent material and derived from combining sample increments and
then dividing into a suitable amount for examination or testing.

3.5 Sample increment—for aggregates and sands, the amount of the material taken
directly from the conveyor, bin, truck or section of a stockpile.

3.6 Section—part of the main body of material, the main body being regarded as
divided into sections of about equal volume.

3.7 Stockpile—a heap or stack of material held in stock for future use.

3.8 Test portion—material derived from a sample by further division and used for a
particular test.
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AS 1141.3.1— 1996 2

4 APPARATUS The following apparatus is required:

(a) Sampling containers to prevent loss of fines.

(b) Bag ties, labels and marking pens.

(c) Shovel or suitable scoop, with sides at least 25 mm high and sufficiently high to
avoid loss of material from the sides.

The following apparatus may be required depending on the procedure used and whether
samples are divided and weighed in the field:

(i) Balance or scale to determine the mass of samples (see Note 1).

(ii) Sample divider (riffle splitter) complying with the requirements of AS 1141.2.

(iii) Sealable containers.

(iv) A robust rectangular sampling frame for use in sampling from a conveyor belt. The
cross-section of the frame shall be sufficient to enclose the full cross-section of
material on the belt and the bottom edges of the frame shall fit the troughing of the
belt. The frame shall be strong enough to withstand, without damage, being forced
through the material on a stationary belt. The frame may be provided with lifting
lugs or similar devices to facilitate handling.

A type of sampling frame is illustrated in Figure 1.

(v) Sampling tube, of which two types may be used, illustrated in Figure 2(a) and (b).

(vi) Face sampling shield or board, as shown in Figure 3 (photo).

5 CONSIDERATIONS

5.1 General considerations Sampling shall be carried out with the utmost care and
integrity by properly trained personnel, otherwise test results obtained from the samples
may misrepresent the characteristics of the material.

Sampling shall be conducted by means which ensure that the samples represent, as far as
practicable, the true nature of the main body of material from which they were drawn.
The procedures in this Standard are designed to achieve this objective. Samples not taken
in accordance with this method are more likely to give erroneous test results.

The main body of material to be sampled may be aggregates or sand in a stockpile, a bin,
a conveyor belt, delivery vehicles or a roadbed.

The end result of the sampling operation is a quantity of material derived from a sample
and upon which testing or examination is carried out. The sample is obtained by
combining a number of sample increments taken directly from the main body of material.

5.2 Particular considerations Where it is intended that testing is to provide only a
measure of the average value of some property of the material, the sample increments
shall be taken essentially at random locations through each section.

Where it is intended that testing is to provide a measure of the average value and
variability of some property of the material, the sample increments shall be taken in close
proximity within each section. In this case no fewer than five samples shall be taken
essentially at random within the main body of material. This procedure is not
recommended for quantities of less than 250 t of aggregates and sand.

NOTE: During production of aggregates, single sample increments may be regarded as a sample
for testing to provide an indication of production quality.
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3 AS 1141.3.1— 1996

Where it is intended that testing is to provide a measure of some property at a particular
area in the main body of material, that area shall be defined and the total quantity of
material which is considered to be at variance to the main body shall be marked. The total
quantity of marked material shall be subjected to the appropriate sampling procedure
described in this Standard. The relevance of this result to the whole of the main body
shall be considered carefully.

6 PROCEDURE

6.1 General Theoretically, sample increments should be taken while aggregate is in
motion during discharge but this practice may be dangerous if carried out manually. It is
more difficult to obtain fully representative samples from material at rest in stockpiles or
trucks. However, adequate samples can be obtained from aggregate in these situations if
the instructions of the relevant clauses of this Standard are followed carefully.

When obtaining a sample increment do not sample material which has dropped back into
the hole after the initial increment has been removed.

Where it is required that the moisture content is to be determined, special precautions
shall be taken to ensure that no loss of moisture occurs during sampling and storage.
Sample increments shall be collected as quickly as possible and stored in a sealable
container until preparation of the samples.

Where necessary, sample increment mixing and division of a sample shall be carried out
under cover so as to minimize moisture loss.

Immediately on completion of sample division, the respective samples shall be placed in
sealable containers. The container shall be of a size such that when it is filled, the free air
space is at a minimum. In this way the water content of the sample can be maintained for
several days.

6.2 Sample increment The amount of material taken in each sample increment shall be
in accordance with the nominal size of aggregate being sampled and shall be not less than
the relevant mass given in Table 1. The size of sample listed in Table 1 is based on
normal weight aggregate (particle density 2100 to 3200 kg/m3) so that for heavy weight
(>3200 kg/m3) or light weight (<2100 kg/m3) aggregates the mass of sample should be
increased or decreased, as appropriate, to obtain a sample of sufficient volume.

NOTE: When a single sample increment is used to indicate production quality, the mass of the
sample increment should be in accordance with Table 2.

6.3 Samples Samples shall consist of at least five sample increments of approximately
equal mass, except as provided in the Note to Clause 5.2. The amount of material
obtained for each sample shall be in accordance with the nominal size of the aggregate
being sampled and shall be not less than the relevant mass given in Table 2. Additional
material may be required, depending upon the type and number of tests to be performed.

TABLE 1

MINIMUM MASS PER SAMPLE INCREMENT

Nominal size, mm 75 40 28 20 14 10 7 5 <5

Mass, kg 10 6 5 4 3 2 2 1 1
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TABLE 2

MINIMUM MASS PER SAMPLE

Nominal size, mm 75 40 28 20 14 10 7 5 <5

Mass, kg
graded material

50 30 25 20 15 10 10 5 5

The sample increments shall be combined and mixed thoroughly to form a homogeneous
sample prior to any dividing or screening of the sample.

NOTE: It may be necessary to place the combined sample into a number of containers prior to
delivery to limit the mass of material in each container to less than 20 kg. If the sample is in
multiple containers each container should be numbered together with an indication of the total
number of containers used for the sample, e.g. ‘Container 1 of 5’.

If test portions are required for particular tests, they shall be obtained by dividing the
sample. The quantity required for each test is described in the appropriate test method.
Material not altered in any way in a test may be re-used for other tests.

In cases where only a fraction of the material is required for testing, e.g. for wet/dry
strength variation, the sample may be screened in the field to remove the coarse or fine
fraction of aggregate, as required. Any field screening of the sample shall be recorded
together with the size of the screen used.

6.4 Division of a sample

6.4.1 Reduction Where the amount of material has to be reduced, it shall be done by
means of a sample divider in accordance with Clause 6.4.2 or by coning and quartering in
accordance with Clause 6.4.3, until the required mass given in Table 2 is obtained.

6.4.2 Reduction by sample dividerThe aggregate shall be thoroughly mixed and then
passed through the sample divider. One part shall be discarded and the other shall be
retained and divided again until the correct test portion mass is obtained. Material being
placed in the sample divider shall be distributed evenly along the full length of the
divider.

NOTE: It may be necessary to dry the aggregate to a surface dry condition prior to splitting to
avoid segregation and to allow the aggregate to flow through the splitter.

6.4.3 Reduction by quartering For reduction by quartering, aggregates are best mixed
and quartered when in a damp condition except where the moisture content has to be
determined. They should therefore preferably be damped by the addition of potable water
before mixing.

The increments forming the sample shall be thoroughly mixed by heaping them into a
cone and turning over to form a new cone until the operation has been carried out three
times. Each cone shall be formed by depositing each scoopful of the material on the apex
of the cone, so that the portions which slide down the sides will be distributed as evenly
as possible and the centre of the cone will not be displaced. If some of the large pieces of
aggregate roll and scatter round the base, these shall be pushed back to the edge of the
cone.

The third cone formed from the mixed sample shall be flattened by repeated vertical
insertions of the edge of a shovel or board, commencing about the centre and working
radially round the cone, the shovel or board being lifted clear of the material after each
insertion. The flattened heap shall be uniform in thickness and diameter and its centre
shall coincide with the centre of the original cone.
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5 AS 1141.3.1— 1996

The flattened heap shall then be quartered along two diameters which intersect at right
angles. (The use of a quartering cross made of wood or sheet metal, which can be forced
through the heap, often facilitates this operation.) One pair of diagonally opposite quarters
shall be removed and the remainder shall then be shovelled into a heap. The process of
mixing and reduction shall be repeated on the heap until the required mass of the sample
is obtained from a pair of diagonally opposite quarters.

6.5 Use of sampling equipment Appropriate tools and appliances, such as sampling
tube and sampling frame, shall be used in sampling operations.

6.6 Sampling from a stopped conveyor belt A sample or a sample increment of
material on the belt shall be separated using a sampling frame shaped to fit the full width
of the belt. The material within the frame shall be removed taking particular care to
include all the fines (see Figures 4(a) and 4(b)).

NOTE: The sampling frame should be of such length that the material obtained is sufficient to
meet the size of sample given in Table 2.

6.7 Sampling from bins The material shall be discharged from the bin onto a level
surface (e.g. an empty truck) until about 1 m3 of material is collected. If the material
appears to be segregated, it shall be thoroughly remixed. The top of the heap shall be
levelled and, using a square shovel with sides, a hole shall be dug in the material near the
centre of the heap ensuring that all material removed is retained as the sample increment.

6.8 Sampling from trucks

6.8.1 General Sampling from loaded trucks should preferably be avoided. However,
where sampling from trucks is performed, great care shall be exercised when taking the
sample increments. It is particularly difficult to obtain a representative sample of coarse
aggregate from loaded trucks, but fine aggregate can be satisfactorily sampled,
particularly if damp.

6.8.2 Location of sampling points At each sampling position, the surface material shall
be removed to a depth of not less than 0.2 m. The positions shall be at least 1 m apart and
not less than 0.5 m from any edge. Boards or other suitable means shall be used to
prevent material falling back into the sampling excavations (see Figures 3(a) and (b),
and 5). From the material so exposed, sample increments shall be taken in shovelfuls,
avoiding spillage.

6.8.3 Sampling of fine aggregateAs an alternative to shovels or scoops, samples of
fine aggregate may be taken by means of a sampling tube (see Figures 6(a), (b) and (c)).

6.9 Sampling from stockpiles

6.9.1 General It is difficult to obtain representative samples of material from
stockpiles, thus considerable care needs to be taken in both the selection of the method to
be used and the carrying out of the sampling. Where circumstances require that a large
stockpile be sampled the preferred method is by means of power equipment such as a
front-end loader (see Figures 7(a), (b) and (c)). Surface sampling of stockpiles which may
be internally zoned will not produce representative samples. In such cases, powered
equipment shall be used for sampling.

Sample increments shall be obtained in accordance with Clauses 6.9.2 to 6.9.7, as
appropriate.

6.9.2 Hand sampling with a shovel or a scoopThe procedure for sampling with a
shovel shall be as follows (see Figures 3(a) and (b), and 8):

(a) Remove and discard the surface material to a depth of about 200 mm. If necessary,
use a shield to prevent loose particles from moving into the sampling area.

(b) Remove sufficient material, using a shovel with sides, from each location to
constitute the sample increment, taking care to avoid spillage and to avoid
contamination from the ground.
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