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1.0
SCOPE

This procedure is essentially Australian Standard 1141.3 with added clarification or modification. Clauses taken from AS 1141.3 are shown in italics (copyright approval granted by Standards Australia).

This procedure defines principles and specifies methods for taking samples of natural and manufactured aggregates and sands, spalls, drill core, gabion rock spalls and boulders, packing and forwarding them for examination and testing. This method and Procedure TP310, Methods for Sampling Soils and Pavements, shall be used in sampling of road making materials, which are to be tested in accordance with Departmental test procedures or Australian Standard equivalents.

2.0
REFERENCES

Testing Equipment, AS 1141, Section 2

Sampling of Aggregates and Rock, AS 1141, Section 3

Drilling and Sampling Methods, AS 1726, Section 6.

Methods for Sampling Soils and Pavements, TP310. 

Site Selection by Stratified Random Technique, TP061.

3.0
DEFINITIONS

Boulder  ‑ A rounded or sub‑angular stone or piece of rock, usually larger than 200 mm diameter.

Bulk sample  ‑ For aggregates and sands, a set of at least five sample-increments, mixed thoroughly until uniform throughout.

Gabion rock  ‑ A rock generally in the range of nominal sizes from 100 mm to 300 mm.

Nominal size  ‑ A designation of an aggregate which gives an indication of the largest size particle present.

Sample  ‑ The material to be forwarded for examination and/or testing and derived from each bulk sample by sample division or by combining reductions of sample increments obtained by sample division (see Clause 6.1.4).
Sample‑increment  ‑ For aggregates and sands, the amount of material taken directly from the conveyor, bin, truck or section of a stockpile (see Table 1).

Section  ‑ One part of the main body of the material, the main body being regarded as divided into sections of approximately equal volume.

Stockpile  ‑ A heap or stack of material held in stock for future use.

Test portion  ‑ The material derived from a sample by further division and used for a particular test.
Lot  ‑ Shall be a section of the main body or the whole of the material which has been produced in a continuous process subject to random variation only.

Portion  ‑ A maximum of one fifth (1/5) of a lot or section.

4.0
APPARATUS AND MATERIALS

4.1
Apparatus
The apparatus shall comply with the relevant requirements of AS 1141, Section 2, appropriate to the material being sampled, and may include:
•
Balances and masses.

•
Sample divider (riffle splitter).

•
Sampling frame/shields.

•
Sampling tube.

•
Sieves.

•
Quartering cross (optional).

•
Sledge hammer.

•
Crow bar.

•
Prospector's pick and chisel.

•
Compass and clinometer or geological compass.

•
Measuring tape.

•
Camera.

•
Hand lens (5X‑10X).

•
Sample containers to prevent loss of fines.

•
Bag ties, labels, marking pens, etc.

•
Safety helmet, safety glasses, safety footwear.

•
Field notebook.

•
Walled shovel or appropriate scoop.
•
Form TP226-1 for site configuration and sampling locations. Note:  A video camera gives a more realistic presentation.

4.2
Materials


Nil.
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SAMPLING AND SAMPLE PREPARATION
5.1
Sampling
5.1.1

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 the material from which they are drawn. The procedures in this standard are designed to secure this object.

The main body of the material to be sampled may be aggregates or sands in a stockpile, bin, conveyor belt, delivery vehicles or roadbed or it may be a collection of boulders and spalls or it may be unprocessed rock in a quarry face or a drill core. The end result of the sampling operation is a quantity of material derived from a bulk sample and upon which testing or examination is carried out.

The bulk sample is obtained by combining a number of sample-increments taken directly from the main body of the material. The number of bulk samples to be taken from a given body of material is dependent upon the quantity of material in the body.
5.1.2
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 or lot.

Department specification compliance sampling shall be a measure of the average property of a material lot as supplied or produced.
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 or lot. In this case, no fewer than five bulk samples shall be taken essentially at random within the main body of material.

This procedure is not recommended for quantities of less than 250t when dealing with aggregates and sand.

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.

Specific sampling undertaken to determine variance within a lot or section shall not be considered to be random or to represent the body of the material in total.
Other sampling procedures may be agreed upon by the purchaser and supplier but, in any event, full details of the sampling procedure adopted shall be included in the sampling records and the test report.
5.2
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Sample Preparation
Nil.
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PROCEDURE TO BE FOLLOWED
6.1
AGGREGATES AND SANDS
6.1.1
General
It is preferable that sample-increments be taken while aggregate is in motion during discharge. As this practice may be dangerous if carried out manually, the sampling of aggregate while in motion shall be conducted mechanically unless otherwise approved.

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 method are followed in careful detail.
Sampling undertaken for specification compliance testing shall be conducted on a lot or section basis. Each lot or section shall be defined in terms of quantity or time for material stockpiled, produced or delivered and shall be no greater than:

•
500 cubic metres of completed stockpile.

•
1 000 tonnes of material produced from a crushing plant or extractive process provided that sample increments are obtained at regular time intervals during the course of production.

•
One day's delivery to project but not greater than 500 tonnes.

Note: These lot or section sizes may be increased where it has been demonstrated that the product or products are consistently within tolerances.

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 an airtight container until preparation of the bulk samples.
6.1.2
Sample - Increment
The amount of material taken in each sample-increment 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 1:


TABLE 1


MINIMUM MASS PER SAMPLE - INCREMENT
	PRIVATE
Nominal size, mm
	75
	40
	28
	20
	14
	10
	7
	5
	<5

	Mass, kg
	50
	28
	20
	20
	20
	10
	5
	4
	1


Except for stockpiles, all material produced within a lot or section should have an equal chance of selection for a sample increment.

6.1.3
Bulk Samples
A minimum of one bulk sample, comprising at least five increments, shall be taken for each section or lot. Fewer increments are acceptable in circumstances where the lot is terminated unexpectedly (e.g. plant breakdown, changes in production operations).

The Department would rarely require bulk samples conforming to the rate and volume requirements of AS 1141, Section 3, Table 2 because its material specifications apply to average properties of a sampled lot or section. Sample increments taken over the full period of lot or section production, when reduced and combined to produce a 'sample', will represent the average lot or section properties.

6.1.4
Samples
The amount of material obtained for each sample shall be in accordance with the nominal size of the material being sampled and shall not be less than the relevant mass given in Table 2:

TABLE 2

MINIMUM MASS PER SAMPLE
	PRIVATE 
Nominal size, mm
	75
	40
	28
	20
	14
	10
	7
	5
	<5

	Mass, kg
	125
	70
	50
	50
	50
	25
	12
	10
	2


Reduction of sample increments prior to combination is preferred to avoid handling large masses and subsequent splitting errors.

If a sample for referee testing is required, the mass given in Table 2 shall be doubled.

The remainder of the bulk sample may be used to provide a duplicate sample. If test portions are required for particular tests, they shall be obtained by division of the sample. The quantity required for each test is described in the appropriate test method.

Provided that care is taken to ensure that there is no preferential loss of material and that the true nature and condition of the material is not otherwise affected, surplus material from one test sample may be combined with other test samples and material not altered in any way be re-used for other tests.

6.1.5
Division of a Sample or Bulk Sample
Where the amount of material has to be reduced, it shall be done by means of a sample divider in accordance with Clause 6.1.5.(i) or by coning and quartering in accordance with Clause 6.1.5.(ii) until the required mass given in Table 2 is obtained.
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(i) Reduction by sample divider. The risk of non‑representative samples is reduced with increased mixing of aggregate during the dividing process. The procedure as described below and shown in the diagram shall be employed as a minimum.

The aggregate shall be thoroughly mixed and then passed through the sample divider. Each part shall then be divided to quarter the aggregate. A quarter from each of the preceding divisions, taken from opposite sides of the sample divider, shall then be combined. The process shall be repeated if necessary until the required mass of aggregate is achieved. Material being placed in the sample divider shall be distributed evenly along the full length of the divider.


Specifications should state any additional dividing requirements and whether audit or other samples are to be produced from the dividing process.
(ii)
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 shall be dampened by the addition of potable water before mixing.


The increments forming the bulk 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 3 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. Some of the large pieces of rock may roll and scatter round the base and these shall be pushed back to the edge of the cone.
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The third cone formed from the mixed bulk 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.


The flattened heap shall then be quartered along two diameters, which intersect at right angles (The use of a quartering cross of wood or sheet metal, which can be forced through the heap, often facilitates this operation). One pair of diagonally opposite quarters shall then be shovelled into a heap and the remainder discarded. 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.

6.1.6
Use of Sampling Equipment
Appropriate tools and appliances shall be used in sampling operations such as sampling shovel, sampling tube and sampling frame.

6.1.7
Sampling from a Stopped Conveyor Belt
Sampling aggregate, whilst in motion, shall be conducted mechanically by intercepting the full discharge from the conveyor. Such devices must intercept or divert the full stream, preferably in one direction, as instantaneously as possible. Material intercepted shall be collected in a receptacle of sufficient size to prevent overflow.

Where sampling from a stopped conveyor belt is approved, an 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.
6.1.8
Sampling from Bins
The material shall be discharged from the bin on to a level surface (e.g. an empty truck) until about 1 cubic metre is collected. 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.

6.1.9
Sampling from Trucks
(i)
General: Sampling from loaded trucks should preferably to be avoided. However, where unavoidable, great care shall be exercised when taking the sample-increments. It is particularly difficult to obtain a representative of coarse aggregate from loaded trucks but fine aggregate can be satisfactorily sampled, particularly if damp.

(ii)
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 if necessary to prevent material falling back into the sampling excavations. From the material so exposed, sample-increments shall be taken in shovelfuls, avoiding spillage.

(iii)
Sampling of fine aggregate. As an alternative to shovelfuls, samples of fine aggregate may be taken by means of a sampling tube.

6.1.10
Sampling from Stockpiles
(i)
General: It is difficult to obtain representative samples of material from stockpiles, thus it is preferable for samples to be taken prior to or during the formation of the stockpile. Where circumstances require that a large stockpile be sampled, the preferred method is by means of power equipment such as a front end loader.


Sampling shall be carried out in accordance with Clauses 6.1.10.(ii) to 6.1.10.(vii), as appropriate. The stockpile shall be divided into lots or sections with each sub-divided into at least five equal portions for sampling purposes. With the exception of sampling aided by power equipment, where sample increments are derived from combined portions, at least one sample increment shall be taken from each portion. The stockpile configuration, estimated tonnage, section or lot definition and sampling locations shall be noted on Form TP226-1.

(ii)
Hand sampling with a shovel. Hand sampling with a shovel should be applied to as much of the full face of the stockpile as it is safe to do so and should proceed as follows:

(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 portion to constitute a sample-increment, taking care to avoid spillage and to avoid contamination from the ground.


(c)

If the material is dusty or contains appreciable amounts of fines, which are likely to segregate, apply a light spray of water during sampling.

(iii)
Sampling from the sides of the stockpile. Remove about 200 mm of the surface material from top to bottom of the side and the sample-increment shall be secured near the base of the stockpile by digging into the fresh face exposed.

(iv)
Use of sampling tubes: The procedure by the use of sampling tubes shall be as follows:

(a)   Insert the tube horizontally into the stockpile with the slot facing downwards, rotate 180 degrees and withdraw.

(b)   Repeat step (a) until sufficient material has been obtained to form a sample-increment.

(c)  Take material for sample-increments at several locations and at various heights on the sides of the perimeter of the stockpile from each portion.

(v)
Sampling aided by power equipment. At each site representing a portion of a section or lot:

(a)

Remove sufficient material from the base of the side of the stockpile with power equipment (e.g. front end loader) until a fresh face is exposed.


(b)

From the fresh face, remove one or more bucketfuls of material (1 cubic metre minimum) and place in a heap on a flat clean surface. The full face shall be sampled, if possible.

(c)

Combine the sampled material from the five portions on a clean firm area of the stockpile pad or quarry floor and mix thoroughly.


(d)

Level the top of the heap to form a material 'blanket' with a depth of not more than 400mm and select five sites (vide Test Procedure TP061) on the blanket but not within 300mm of the edge.


(e)

Using the sampling shovel, take sufficient material, ensuring that all material from each site is retained, to provide a sample increment.
(vi)
Sampling from a placed layer of pavement. If necessary, the layer shall be loosened.  A hole shall be dug to the full depth in the layer being sampled, ensuring that all material removed is retained as the sample-increment.


Note: Samples taken from a pavement may not necessarily exhibit the same properties as those prior to it being placed in the pavement. Compactive effort and contamination will often result in the placed material undergoing considerable property changes. Procedure TP310, Methods for Sampling Soils and Pavements, applies to such sampling.
(vii) Sampling from small heaps or windrows. 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 a sample-increment.

6.2
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Gabion Rock Spalls
For sampling gabion rock spalls, sample-increment consists of a single spall and a bulk sample of at least ten sample-increments. About 400kg of spalls shall be taken to represent each 1 000t of product and this sample shall consist of at least ten spalls and each of these shall be taken from points evenly distributed around the stockpile.

To avoid biased sampling due to segregation, the sampling locations shall be arranged on a spiral starting just above the base of the stockpile and finishing near the top on the same side as the first spall selected.

It is desirable to heap together the selected rock spalls of each proposed sample to check homogeneity before the sample is bagged.

Note: The mass of one spall of the largest nominal size is about 35 kg assuming the product is of satisfactory shape and has a particle density of 2.7 t/cubic metre.

6.3
Boulders
For sampling boulders, sample-increment consists of a piece of 'N' size drill core of 100mm length or a fragment of a boulder. A bulk sample consists of about 200 sample-increments. Large boulders intended for use as rip-rap or armourstone or as part of a filter bed are best sampled by diamond coring. In order to obtain the normally required 28kg sample, about 200 pieces of 'N' sized drill core of 100mm length are required.

Alternatively, a similar mass of sample can be obtained by taking whole pieces of small diameter boulders (e.g. 400mm size) or by breaking one corner from each of 200 boulders.

The principal purpose of such sampling, generally, is for durability testing. A density test can be conducted on the same sample because it is non-destructive, while tests for shape and size shall necessarily be conducted by direct measurement on site and such tests are not laboratory tests. Identify all the material types and their relative proportions. Take into account the lithology, texture, colour and degree of decomposition when assessing material types.

Non-homogeneous materials require the taking of more than one sample.

6.4
Spalls Sampled from a Quarry Face
6.4.1

General
For obtaining a bulk sample of spalls on a quarry face, sample-increment consisting of a spall of 100mm to 300mm nominal size and a bulk sample of at least 100kg of sample-increment.

6.4.2
Precautions
The following precautions shall be observed by sampling personnel:

(a)
Obtain permission from the quarry Manager before entering the work areas to obtain samples.

(b)
Obey all safety regulations and wear safety apparel at all times.

(c)
Observe personnel, such as drilling crews and those involved in overburden stripping or rock loading, who may be working on the bench directly above and take necessary precautions.

(d)
Do not chip, pull or lever rocks at the bottom of, or supporting, unstable areas.

6.4.3
Sampling
The procedure shall be as follows:

(a)
Identify in the face all the different material types and their relative proportions (see Note 1). Take into account the lithology, texture, colour and degree of decomposition when assessing material types.

(b)
Take at least 100kg of rock in the form of spalls of 100mm to 300mm nominal size for each material type to form a bulk sample (see Note 2). Take care that the samples are as homogeneous as possible. It is desirable to heap together the selected rock spalls of each proposed sample to check homogeneity before the sample is bagged.

(c)
Place the samples in containers adequate labelled inside and out with durable, water-resistant labels. Include information such as quarry name, sample number and sample location.

(d)
Prepare a sketch plan showing the relative positions of the faces and the exact sample locations and/or take photographs, preferably in colour, to illustrate the geological and topographical features. The exact sample locations can be marked on the photographs at a later date.

Note 1: As an aid to determining the number of material types present in a quarry, it is often helpful to examine the products of the operating quarries, identifying the different material types that occur and determine their relative proportions.

Note 2: It is not always possible to sample all material types owing to inaccessibility, particularly in the upper portions of the face. It may be necessary to return to the quarry at a later date after additional 'shots' have been fired down.
6.5
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Drill Core

6.5.1

General

For sampling from existing drill core, the concept of sample-increment and bulk sample does not apply in this case. Where samples are required for the preparation of thin sections for microscopic examination and reference, such samples shall be removed from the core boxes before other samples are taken.
Photographs of core in each box may be taken to provide a visual record of the original undisturbed core as directed by the supervising officer. About 6 m to 7 m of 'N' size core of each material will provide sufficient for the basic laboratory tests. Other typical lengths should be retained in properly labelled core boxes for future inspection. The depths of the bore to which each sample relates shall be recorded and the area to which the samples were taken identified.

6.5.2
Reporting of Sampling Details

Full details shall be reported, including bore depths, of each sample of material and of each combined sample which may have been created by combining similar materials from bores at different locations.

6.6
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Packaging And Identification

6.6.1

Records

The following information shall be recorded for each sample:

(a)
Identification mark.

(b)
Date of sampling.

(c)
Type of aggregate.

(d)
Source of supply.

(e)
Nominal size.

(f)
Location or destination of material represented.

(g)
Section identification (if relevant).

(h)
Amount of material represented.

(j)
Sampling procedure used.

(k)
Name of sampling operator.

(l)
Any other relevant information.

6.6.2
Containers
Each sample shall be packed and sealed in one or more containers of convenient size. Containers shall be made of material, which will prevent loss of fines during handling and transportation and shall be strong enough to resist damage likely to lead to loss of any sample or to lead to alteration of the true nature and condition of the material of the sample.

6.6.3
Labelling
Each container shall be provided with a durable label, which shows clearly the following information:

(a)
Address to which the sample is to be despatched.

(b)
Sample identification mark.

(c)
Number of containers in which the sample is packed.

(d)
Type of material.

(e)
Name and position of person submitting samples.

A duplicate label showing the above details shall be placed on top of the material inside each container.
6.7
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Drilling and Sampling Methods as Described in AS 1726.6
This standard is accepted in regard to sampling with the following clarification where sampling of naturally occurring road making materials is required.

Where stockpiles or heaps of materials are raised from pits, they shall be sampled in accordance with Clause 6.1 of this Procedure.
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CALCULATIONS



Not applicable.

8.0
PRECISION


A determination of an uncertainty of measurement is not considered necessary for this procedure.

9.0
REPORTS AND DOCUMENTATION

9.1
Reports

9.1.1

The test report shall include:


•
the sampling method used.


•
any other information necessary.

9.2
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Documentation

9.2.1

Form TP226‑1, Sampling Report  - Soils/Aggregate/Rocks (DPTI use only).


Department of Planning, Transport & Infrastructure

19 Bridge Road Walkley Heights Ph (08) 8260 0230, GPO Box 1533, Adelaide SA  5001

Technical Services Group

Procedure 

Sampling Report - Soils/Aggregates/Rocks
	PRIVATE 
Sampled by: 


Date: 


Time of Day: 

	Material Type: 


Quarry: 


Project: 



Samples for compliance testing:  Yes/No          Purpose (Other): 


Samples taken from:  Stockpile / Belt / Truck / Road / (Other): 


ADVANCE \D 5.60Samples taken by:  Hand / Mechanical / Power

	PRIVATE 
Lots/Sections
No. of Lots/Sections: 

 No. of Bulk Samples/Samples per Lot or Section: 


Bulk Samples / Samples / Increments
Number of Increments per Bulk Sample: 

Approx. Mass Sample Increment: 
kg

Sample Produced on Site   Yes / No   by Reduction of Bulk Sample / Reduction of Increments

Reduction by Coning and Quartering / Splitter


Sketch (show details e.g. stockpile configuration, definition of lots/sections, lot strata, blankets, carriageways, chainages, etc.)

Comments: 


	PRIVATE 
Sample Nos. Allocated: 


Supervisor: 

Date: 
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