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1.0
PURPOSE

This method determines the particle size distribution of a soil down to and including the 0.075mm sieve by sieve analysis.

2.0
REFERENCES

General requirements and list of methods, AS 1289.0.

Preparation of disturbed soil samples for testing, AS 1289.1.

Determination of the particle size distribution of a soil - Standard method of analysis by sieving,       AS 1289.3.1.

Test sieves, AS 1152.

Determination of the moisture content of a soil - Oven drying method (Standard Method),                AS 1289.2.1.1.

3.0
DEFINITIONS

Constant mass - will be achieved when successive weighings of a sample after additional drying of not less than 30 minutes differ by no more than 1 percent of the previous loss (all drying at 105-110oC).

Nominal maximum size - as defined in AS 1289.1, Clause 4.7.

4.0
APPARATUS AND MATERIALS

4.1
Apparatus
· Balances of suitable capacities and accuracies to determine all masses referred to in this test to within an accuracy of 0.1 percent of the initial mass of sub-sample.

· AS 1152 sieves.             

· Suitable sieves for coarse and intermediate sieving are: 75mm, 63mm, 53mm, 37.5mm, 26.5mm, 19mm, 16mm, 13.2mm, 9.5mm, 6.7mm, 4.75mm (300mm diameter).

· Suitable sieves for fine sieving are: 2.36mm, 1.18mm, 0.600mm, 0.425mm, 0.300mm, 0.150mm, 0.075mm (200mm diameter).

· An oven complying with the requirements of AS 1289.0, Clause 4.2.

· An oven capable of maintaining a temperature of 45 to 50oC (optional).

· Sample dividers (riffle boxes) of appropriate size openings complying with the requirements of AS 1289.1, Clause 4.3.

· Dishes and trays.

· Sieve brushes and a wire or other stiff bristle brush.

· A reinforced 0.075mm washing sieve, protected above with a suitable coarser sieve.

· Mechanical sieve shaker (optional).

· Large tray suitable for hand proving.        

4.2
Materials
· Dispersing Solution ‑ Commercial Calgon: Dissolve 33g of sodium hexametaphosphate with 7g of anhydrous sodium carbonate in distilled water to make 1 000ml of solution. Dilute this stock solution to one-tenth strength for use as washing solution.

5.seq level1 \h \r0 0
SAMPLING AND SAMPLE PREPARATION
5.1
Sampling
Nil.

5.2
Sample Preparation
Prepare the sample and all sub‑samples in accordance with AS 1289.1. The material shall be dried to constant mass (see AS 1289.2.1.1) at temperatures not exceeding 50oC.

6.seq level1 \h \r0 0
PROCEDURE TO BE FOLLOWED
Examine the range of sizes present in the material and decide the sieve nest range applicable for the maximum particle size present (i.e. coarse, intermediate or fine).

Coarse +26.5 mm; Intermediate ‑26.5mm, +4.75mm; Fine ‑4.75mm, +0.075mm.

Note: Under some circumstances, e.g. when a sample contains only a relatively small percentage of particles larger than 26.5mm, it is more practical to sieve the coarse and intermediate fractions as one process without subdividing the material passing the 26.5mm sieve.

Obtain a test sample of sufficient mass (see Table 1).

Table 1: Minimum Mass of Sub-Sample

	Nominal Maximum Size

mm
	Minimum Mass

Kg

	150

100

75

53

50

37.5

26.5

19 (intermediate min. mass)

16

13.2

9.5

6.7

4.75

2.36 (fine min. mass)

0.425
	123

70

45

25

20

15

10

5

3.5

2.5

1

0.6

0.5

0.2

0.05


Note: Use sufficient mass such that the accidental exclusion or inclusion of a single large particle does not significantly affect the result.

6.1
Coarse Sieving (for a Sample Containing Particles >26.5mm)
•
Determine the mass of the test sample and record its mass.

•
Sieve the material through appropriate sieves of decreasing size down to and including the 26.5mm sieve.

•
Thoroughly clean all particles retained on sieves with a wire or stiff bristle brush. Any clayey lumps shall be broken down by hand or suitable mechanical means with due care to avoid breaking discrete particles.

•
Shake the sieve set in the mechanical shaker or by hand.

Note: In the case of mechanical shakers, 10 minutes shaking time is usually adequate and shall be followed by hand proving to refusal. When sieving by hand (hand proving), keep the sample moving continuously over the surface of the sieve by use of a lateral and vertical motion accompanied by a jarring action.

•
Hand prove each sieve avoiding any overloading of the sieves.

•
Sieve to refusal (continue sieving until the mass passing the sieve in one minute is less than one percent of the mass of material retained on the sieve. Remove material caught in sieve openings by hand and add to material retained on the sieve. For smaller sieves, use a sieve brush (Note 5) to remove particles caught in the sieve.

Note: Do not use sieve keys or sharp objects to remove particles caught in sieve openings. Avoid brushing the 0.150mm and 0.075mm sieves as damage to the sieve mesh may occur. Fine sieves may be inverted and gently tapped on a flat surface to dislodge any particles caught in the sieve.

•
Record the mass of material retained on each sieve.

•
Record the mass of material passing the 26.5mm sieve.

•
Sum the individual masses and record the total mass of material after sieving. This must be within 0.5% of the original mass. If not, repeat the coarse sieving.

Table 2, Maximum Mass To Be Retained On Sieves

	Sieve Aperture

Mm
	200 mm Diameter

g
	300 mm Diameter

g

	200

   75.0

   63.0

   53.0

   37.5

   26.5

   19.0

   16.0

   13.2

    9.5

    6.7

     4.75

     2.36

     1.18

      0.600

      0.425

      0.300

      0.150

      0.075
	   -

   -

   -

1 000

1 000

  800

  600

  500

  400

  250

  230

  200

  150

  100

   75

   60

   50

   40

   25
	3 750

3 000

2 750

2 200

2 200

1 800

1 200

1 000

  900

  600

  500

  400

  300

   -

   -

   -

   -

   -

   - 


Note: Overloading of sieves may affect the accuracy of the result and, in extreme cases, will damage them. The maximum mass of material to be retained on sieves during the sieving process shall not exceed those given in Table 2. If any sieve becomes overloaded, sieve the sample in two or more portions and record the number of sieving operations.

6.2
Intermediate Sieving (for a Sample Containing Particles -26.5mm, +4.75mm)
•
Obtain a representative mass of -26.5mm material of sufficient mass (see Table 1).

•
Determine and record its mass.

•
Sieve the material through appropriate sieves of decreasing size from the 19mm sieve down to and including the 4.75mm sieve.

•
Thoroughly clean all particles retained on sieves with a wire or stiff bristle brush. Any clayey lumps shall be broken down by hand or by suitable mechanical means with due care to avoid breaking discrete particles.

•
Shake the sieve set in the mechanical shaker or by hand.

•
Remove the nest of sieves from the sieve shaker and hand prove each sieve, avoiding any overloading of the sieves.

•
Sieve to refusal.

•
Record the mass of material retained on each sieve.

•
Record the mass of material passing the 4.75mm sieve.

•
Record the total mass of -26.5mm material after sieving. The total mass of -26.5mm material after sieving should be within 0.5% of the original -26.5mm mass. If not, repeat the intermediate sieving.

6.3
Fine Sieving (for a Sample Containing Particles -4.75 mm)
•
Obtain a representative mass of -4.75mm material of sufficient mass (see Table 1).

•
Determine and record its mass.

•
Spread the material passing the 4.75mm sieve into a dish and cover with the dispersing solution and allow to soak for at least one hour.

•
Agitate the sample vigorously and wash the sample with water on the 0.075mm washing sieve (suitably protected with a coarser sieve), allowing the wash water to run to waste.

•
Repeat the washing process until the wash water is essentially clear and all material has been washed on the sieves.

•
Return the washed material retained on the 0.075mm sieve to a dish and decant the excess water.

•
Oven dry the washed sample in an oven at 105-110oC to constant mass and determine its mass. Record the dried washed mass.

•
Sieve the dry material (-4.75mm, +0.075mm) through appropriate sieves of decreasing size down to and including the 0.075mm sieve.

•
Shake the sieve set in the mechanical shaker or by hand.

•
Hand prove each sieve, avoiding any overloading of the sieves.

•
Sieve to refusal.

•
Record the cumulative mass of material retained on each sieve.

•
Record the mass of material passing the 0.075mm sieve.

•
Record the total cumulative mass of the sieved -4.75mm material retained after sieving. The total mass of material should be within 0.5% of the dried washed mass. If not, repeat the fine sieving.

7.seq level1 \h \r0 0
CALCULATIONS

7.1
Calculate the percentage passing any individual sieve size (x) by the following general formula:



% Passing 
 =  100  -  [(omx / m0) * 100]



where
omx  =  the sum of masses retained for sieve x and coarser sieves





m0    =  initial test sample mass

Note: A sub‑sample of material from the coarse sieving is commonly used for the intermediate sieving and a subsequent sub‑sample from the intermediate sieving is commonly used for the fine sieving. In cases where sub‑samples are used, individual sieve masses retained on intermediate and fine sieves must be proportionally corrected to give percentages passing relative to the initial mass used.

8.seq level1 \h \r0 0
PRECISION

The uncertainty of measurement has been determined as + x.x of the test result, at a confidence limit of 95% with a nominal coverage factor of 2, when calculated in accordance with the accreditation requirements as detailed in AS/ISO 17025.
9.0
REPORTS AND DOCUMENTATION

9.1
Reports
•
Report the percentage of material passing each sieve used in the test to the nearest one percent.

•
Plot the results on semi‑logarithmic paper (optional).

9.2
Documentation
Complete forms TP134 – 1 & 2 (DPTI use only).
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Project:  ......................................................................................................  Sample No. ...........................................

Material Type:  ............................................................................................  Pretreatment:  ......................................
	COARSE FRACTION
Total Initial Mass .............................. g               Minimum Allowable Mass .............................. g

	Sieve

(mm)
	Overload Mass

(g)
	No. of

Sieving Operations
	Total Mass Retained

(g)
	%

Passing
	Tested by:  .....................................................

Date:  .....................................

	
	
	
	
	
	Apparatus

	
	
	
	
	
	Balance No. ...................................................

Sieve Set No. .................................................

Shaker No. .....................................................

	106.0
	-
	
	
	
	

	90.0
	-
	
	
	
	

	75.0
	2 200
	
	
	
	

	63.0
	2 200
	
	
	
	

	53.0
	2 200
	
	
	
	

	37.5
	2 200
	
	
	
	

	26.5
	1 800
	
	
	
	† Delete for non‑separated analysis

	-26.5†
	-
	
	
	
	

	Total †
	-
	
	
	
	

	INTERMEDIATE FRACTION

-26.5 mm Mass .............................. g †

	Sieve

(mm)
	Overload Mass

(g)
	No. of

Sieving Operations
	Total Mass Retained

(g)
	%

Passing
	Tested by:  .....................................................

Date:  .....................................

	19.0
	1 200
	
	
	
	Apparatus

	16.0
	1 050
	
	
	
	Balance No. ...................................................

Sieve Set No. .................................................

Shaker No. .....................................................

	13.2
	900
	
	
	
	

	9.5
	500
	
	
	
	

	6.7
	500
	
	
	
	

	4.75
	400
	
	
	
	

	-4.75
	-
	-
	
	
	

	Total
	-
	-
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	FINE FRACTION
Unwashed/Washed Analysis*

-4.75 mm Mass .............................. g          Oven Dried Washed Mass .............................. g

	Sieve

(mm)
	Overload Mass

(g)
	No. of

Sieving Operations
	Cumulative Total Mass Retained

(g)
	%

Passing
	Tested by:  .....................................................

Date:  .....................................

	2.36
	150
	
	
	
	Apparatus

	1.18
	100
	
	
	
	Balance No. ...................................................

Washing Sieve No. ........................................

Oven No. ........................................................

Sieve Set No. .................................................

Shaker No. .....................................................

Hydrometer Analysis Reqd          Yes/No*

	0.600
	  75
	
	
	
	

	0.425
	  60
	
	
	
	

	0.300
	  50
	
	
	
	

	0.150
	  40
	
	
	
	

	0.075
	25
	
	
	
	

	-0.075
	  -
	-
	
	
	

	Total
	  -
	-
	
	
	


Calculated by:  ................................  Date:  ....................  Checked by:  .................................  Date:  ....................
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