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1.0
PURPOSE

This procedure describes the determination of the elongation index of an aggregate. It is based upon BS 812‑100 and BS 812, Part 1‑105.2. The procedure applies to aggregates having a nominal size of not greater than 63mm and having at least 80% by mass retained on a 6.7mm sieve.

For this shape test the relative effect between size fractions is volumetric and not gravimetric but, in practice, testing and calculations are carried out on a 'per mass' basis. This does not introduce significant error unless the test sample contains particles of markedly different densities.

2.0
REFERENCES

Methods for Sampling and Testing of Mineral Aggregates, Sands and Fillers - Determination of Elongation Index, BS 812, Part 1‑7.4.

Basic Testing Equipment, AS 1141.2‑1

Preparation of Disturbed Soil Samples for Testing, AS 1289.1

Sampling of Soil, Aggregates and Rocks, TP226.

Particle Size Distribution by Dry Sieving, AS 1141.11.1.

Determination of Flakiness Index, TP241.

Compliance of Perforated Plate Sieves, CP840.

3.0
DEFINITIONS

Mean Dimension - the mean of the smallest sieve aperture through which the particle passes and the largest sieve on which the particle is retained.

Elongated Particle ‑ a particle with a longest dimension (length) greater than 1.8 times its mean dimension.

Elongation Index ‑ the percentage by mass of elongated particles to the total mass of sample.

4.0
APPARATUS AND MATERIALS

4.1
Apparatus
The following apparatus complying with the relevant requirements of AS 1141.2‑ are required.

•
Sample dividers (riffle splitters).

•
Balance of adequate capacity, readable to 1g and having a limit of performance to 3g in accordance with AS 1141.2.

•
Thermostatically controlled oven to operate at a temperature of 105OC to 110OC.

•
Sieve sizes complying with CP840.

•
Sieve brushes.

•
Dishes and trays.

•
Elongation index gauge.

•
Optional equipment:

· Sieve shaker.

· Vibrating table.

4.2
Materials
Nil.
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SAMPLING AND SAMPLE PREPARATION
5.1
Sampling
Obtain a representative sample in accordance with TP226.

5.2
Sample Preparation
If the stones in the aggregate are coated with a bitumen based precoating material remove the coating with an appropriate solvent (appropriate Safety Instructions shall be followed).

Prepare a test portion in accordance with AS 1289.1 to provide a mass in accordance with Table 1.


TABLE 1 - TEST MASS REQUIREMENTS

	PRIVATE 
MAXIMUM PARTICLE SIZE

mm
	MASS OF SAMPLE

kg

	63.0 

53.0

37.5

26.5

19.0

16.0

13.2

 9.50

 6.70
	25

20

10

4

1.5

1.2

0.7

0.3

0.3
	to

to

to

to

to

to

to

to

to
	30

25

15

6

2

1.5

1.0

0.5

0.5


Note: The test masses of Table 1 are less than that required in AS 1141.11.1.
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PROCEDURE TO BE FOLLOWED
6.1
The particle size distribution of the test portion shall be determined using the procedures set out in AS 1141.11.1 (using the sample mass of Table 1 above).



Note: For ease in determining the elongation index, it is advisable to keep the fractions retained on each successive sieve separate after the performance of AS 1141.11.1
6.2
If more than 20% of the total test mass is finer than 6.7mm, abandon the test and report the elongation index as unobtainable.

6.3
Combine the size fractions retained on the sieves as necessary, into the fractions shown in Table 2.  Record the mass of each test fraction as (m1) to the nearest 1g.

6.4
Test each fraction using the elongation gauge.

•
Where the mass of particles in any fraction is greater than that given in Table 1, the fraction may be representatively reduced. The reduced fraction is then gauged for elongation and proportionally adjusted to give the mass of elongated particles that would have been obtained had the whole fraction been gauged.

•
Individual particles are gauged so that the greatest dimension is gently offered to the appropriate gauge gap (pertaining to the size fraction) with the particle oriented parallel to the gauge base. The particles are thus sorted into those passing and those not passing (elongated) the gauge.

TABLE 2

TEST FRACTIONS

	PRIVATE 
PASSING

(mm)
	RETAINED

(mm)

	63.0

53.0

37.5

26.5

19.0

13.2

 9.5
	53.0

37.5

26.5

19.0

13.2

 9.5

 6.7


•
Weigh the material not passing each appropriate gauge gap and record the masses (m2) to the nearest 1g.

· The m2 masses will include those proportionately adjusted if representative reduction has been used.
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CALCULATIONS

7.1
Where a representatively reduced fraction has been gauged, calculate the mass (m2) for that fraction by multiplying the reduced mass retained on the gauge by the ratio of total fraction mass divided by the reduced mass of material gauged.

7.2
Calculate the elongation index (EI) from the following equation:





1


where:



∑m2 = sum of the masses of size fractions not passing the gauge, in grams.



∑m1 = sum of the masses of size fractions in grams.
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PRECISION

This procedure is considered to satisfy the accreditation requirements of AS/ISO 17025, Clause 5.4.6 “Estimation of uncertainty of measurement”, sub-clause 5.4.6.2, Note 2.

9.0
REPORTS AND DOCUMENTATION

9.1
Reports
The elongation index shall be reported to the nearest whole number.

9.2
Documentation
Form TP240‑1 (DPTI use only).
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PRIVATE 
APPARATUS
	SAMPLE NO.

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

Elongation Gauge No. ...............................

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

Oven No. ...................................................
	Tested by:  ................................................

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

Material Type:  ..........................................

...................................................................



Mass of Sample:  ........................... g

	Size Fraction

mm
	Square Mesh Grading
	Mass of Fraction to be Tested (m1) g
	Elongation Index

	
	Mass Retained

g
	Percent Passing

%
	
	Mass Retained by Gauge (m2) g
	Mass Passing Gauge (g)

	- 63.0 + 53.0
	
	
	
	
	

	- 53.0 + 37.5
	
	
	
	
	

	- 37.5 + 26.5
	
	
	
	
	

	- 26.5 + 19.0
	
	
	
	
	

	- 19.0 + 13.2
	
	
	
	
	

	- 13.2 + 9.5
	
	
	
	
	

	- 9.5 + 6.7
	
	
	
	
	

	Total Masses

(g)
	
	
	∑m1 = 
	∑m2 = 
	

	+ 63.0
	
	

	- 6.7
	
	

	(Reduced Sample)

	Mass Required
	Fraction
	Reduced Mass
	Retained
	Passing

	25 to 30 kg
	- 63.0 + 53.0
	
	
	

	20 to 25 kg
	- 53.0 + 37.5
	
	
	

	10 to 15 kg
	- 37.5 + 26.5
	
	
	

	4 to 6 kg
	- 26.5 + 19.0
	
	
	

	1.5 to 2 kg
	- 19.0 + 13.2
	
	
	

	0.7 to 1 kg
	- 13.2 + 9.5
	
	
	

	0.3 to 0.5 kg
	- 9.5 + 6.7
	
	
	


Elongation Index ............... %
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