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NATIONAL FOREWORD 
 
 
This Malaysian Standard is a total adoption of EN Standard and was prepared by the Working 
Group on Revision of MS 30 under the authority of the Industry Standards Committee on 
Building, Construction and Civil Engineering. 
 
This Malaysian Standard is the second revision of MS 30: Part 5, Methods of testing 
aggregates - Methods for determination of particle shape. 
 
This Malaysian Standard is identical with EN 933-3:1997, Tests for geometrical properties of 
aggregates - Part 3: Determination of particle shape - Flakiness index, published by the 
European Committee for Standardisation (CEN). However, for the purposes of this Malaysian 
Standard, the following apply: 
 
a) in the source text, "this European Standard" should read "this Malaysian Standard";  

 
b) the comma which is used as a decimal sign (if any), to read as a point; and 

 
c) reference to EN Standards should be replaced by corresponding Malaysian Standards 

as follows: 
 

Referenced EN Standards 
 

Corresponding Malaysian Standards 

prEN 932-2, Tests for general properties of 
aggregates - Part 2: Methods for reducing 
laboratory samples 
 

MS EN 932-2, Tests for general 
properties of aggregates - Part 2: 
Methods for reducing laboratory samples 
 

prEN 932-5, Tests for general properties of 
aggregates - Part 5: Common equipment and 
calibration 
 

MS EN 932-5, Tests for general 
properties of aggregates - Part 5: 
Common equipment and calibration 
 

prEN 933-1, Tests for geometrical properties 
of aggregates - Part 1: Determination of 
particle size distribution - Sieving method 
 

MS EN 933-1, Tests for geometrical 
properties of aggregates - Part 1: 
Determination of particle size distribution - 
Sieving method 
 

prEN 933-2, Tests for geometrical properties 
of aggregates - Part 2: Determination of 
particle size distribution - Test sieves, 
nominal size of apertures 
 

MS EN 933-2, Tests for geometrical 
properties of aggregates - Part 2: 
Determination of particle size distribution - 
Test sieves, nominal size of apertures 

The adoption of the EN Standard is in line with the industry’s transition to EN Standards.  
 
MS 30 consists of the following parts, under the general title Method of testing aggregates. 
Table below gives guidance to users on the corresponding MS EN Standards that replace 
each part of the MS 30. 
 
No. MS 30 

 
Corresponding MS EN Standards 

1. MS 30: Part 1, Methods of testing 
aggregates - General requirements for 
apparatus and calibration in coarse 
aggregate 

MS EN 932-5, Tests for general properties 
of aggregates - Part 5: Common equipment 
and calibration 
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NATIONAL FOREWORD (continued) 
 
 
No. MS 30 Corresponding MS EN Standards 

MS EN 932-1, Tests for general properties 
of aggregates - Part 1: Methods for 
sampling 
 

2. MS 30: Part 2, Methods of testing 
aggregates - Guide to sampling and 
testing aggregates 

MS EN 932-6, Tests for general properties 
of aggregates - Part 6: Definitions of 
repeatability and reproducibility 
 

3. MS 30: Part 3, Methods of testing 
aggregates - Methods for sampling 

MS EN 932-2, Tests for general properties 
of aggregates - Part 2: Methods for 
reducing laboratory samples 
 

4. MS 30: Part 4, Methods of testing 
aggregates - Methods for determination 
of particle size distribution 

MS EN 933-1, Tests for geometrical 
properties of aggregates - Part 1: 
Determination of particle size distribution - 
Sieving method 
 

5. MS 30: Part 5, Methods of testing 
aggregates -  Methods for determination 
of particle shape 

MS EN 933-3, Tests for geometrical 
properties of aggregates - Part 3: 
Determination of particle shape - Flakiness 
index 
 

6. MS 30: Part 6, Methods of testing 
aggregates - Method for determination of 
shell content in coarse aggregate 

MS EN 933-7, Tests for geometrical 
properties of aggregates - Part 7:  
Determination of shell content - Percentage 
of shells in coarse aggregates 
 

7. MS 30: Part 7, Methods of testing 
aggregates - Methods for determination 
of moisture content 

MS EN 1097-5, Tests for mechanical and 
physical properties of aggregates - Part 5: 
Determination of the water content by 
drying in a ventilated oven 
 

8. MS 30: Part 8, Methods of testing 
aggregates - Method for determination of 
aggregate crushing value (ACV) 

No corresponding MS EN, respective MS 
still valid 

9. MS 30: Part 9, Methods of testing 
aggregates - Methods for determination 
of ten per cent fines value (TFV) 

No corresponding MS EN, respective MS 
still valid 

10. MS 30: Part 10, Methods of testing 
aggregates - Method for determination of 
aggregate impact value (AIV) 
 

No corresponding MS EN, respective MS 
still valid 

11. MS 30: Part 11, Methods of testing 
aggregates - Methods for determination 
of the resistance to degradation of 
coarse aggregate by abrasion and 
impact in the Los Angeles Machine 
 

MS EN 1097-2, Tests for mechanical and 
physical properties of aggregates - Part 2: 
Methods for the determination of resistance 
to fragmentation 
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NATIONAL FOREWORD (concluded) 
 
 
No. MS 30 Corresponding MS EN Standards 

 
12. MS 30: Part 12, Methods of testing 

aggregates - Method for determination of 
polished-stone value 

MS EN 1097-8, Tests for mechanical and 
physical properties of aggregates - Part 8: 
Determination of the polished stone value 
 

MS 30: Part 13, Methods of testing 
aggregates - Method for determination of 
water-soluble chloride salts 
 
MS 30: Part 14, Methods of testing 
aggregates - Methods for determination 
of sulphate content 
 

13. 

MS 30: Part 15, Methods of testing 
aggregates - Method for determination of 
acid-soluble material in fine aggregate 
 

MS EN 1744-1, Tests for chemical 
properties of aggregates - Part 1: Chemical 
analysis 

14. MS 30: Part 16, Methods of testing 
aggregates - Method for testing and 
classifying drying shrinkage of 
aggregates in concrete 
 

MS EN 1367-4, Tests for thermal and 
weathering properties of aggregates - Part 
4: Determination of drying shrinkage 

15. MS 30: Part 17, Methods of testing 
aggregates - Method for determination of 
soundness 

MS EN 1367-2, Tests for thermal and 
weathering properties of aggregates - Part 
2:  Magnesium sulfate test 
 

 
This standard is published with the permission of the European Committee for 
Standardization. Such permission is hereby acknowledged. 
 
This Malaysian Standard cancels and replaces MS 30: Part 5:1995. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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EN 933-3:1997

Foreword

This European Standard has been prepared by
Technical Committee CEN/TC 154, Aggregates, the
Secretariat of which is held by BSI.

This European Standard shall be given the status of
a national standard, either by publication of an
identical text or by endorsement, at the latest by
July 1997, and conflicting national standards shall
be withdrawn at the latest by June 2004.

This standard forms part of a series of tests for
geometrical properties of aggregates. Test methods
for other properties of aggregates will be covered by
parts of the following draft European Standards:

EN 932, Tests for general properties of aggregates;

EN 1097, Tests for mechanical and physical
properties of aggregates;

EN 1367, Tests for thermal and weathering
properties of aggregates;

EN 1744, Tests for chemical properties of
aggregates.

EN 13179, 'T'ests for filler aggregate used in
bituminous mixtures.

The other parts of prEN 933 will be:

Part 1: Determination of particle size
distribution- Sieving method;

Part 3: Determination of particle size
distribution - Test sieves, nominal size of
apertures;

Part 4: Determination of particle shape-
Shape index;

Part 5.: Determination of crushed and, broken
surfaces in coarse aggregate particles;

Part 6: Determination of texture/shape-
Flow coefficient of coarse aggregates;

Part 7: Determination of shell content -
Percertage of shells for coarse aggregates;

Pail 8: Assessment of fines - Sand equivalent
test;

Part 9: Assessment of fines - Methylene blue test;

Part 10: Determination of fines - Grading of
fillers (air jet sieuing)_

According to the CEN/CENELEC Internal
Regulations, the national standards organizations
of the following countries are bound to implement
this European Standard: Austria, Belgium,
Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland and
the United Kingdom.

Foreword to amendment Al

This document EN 933-3:1997/A1:2003 has been
prepared by Technical Committee CEN/TC 154,
Aggregates, the Secretariat of which is held by BSI.

This European Standard shall be given the status of
a national standard, either by publication of an
identical text or by endorsement, at the latest by
March 2004, and conflicting national standards
shall be withdrawn at the latest by March 2004.

According to the CEN/CENELEC Internal
Regulations, the national standards organizations
of the following countries are bound to implement
this European Standard: Austria, Belgium, Czech
Republic, Denmark, Finland, France, Germany,
Greece, Hungary, Iceland, Ireland, Italy,
Luxembourg, Malta, Netherlands, Norway,
Portugal, Slovakia, Spain, Sweden, Switzerland and
the United Kingdom.
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EN 933-3:1997

1 Scope

This part of this European Standard specifies the procedure for the determination of the flakiness index of
aggregate and applies to aggregates of natural or artificial origin, including lightweight aggregates.

The test procedure specified in this part of this European Standard is not applicable to particle sizes of less
than 4 mm or greater than 80 mm.

2 Normative references

This European Standard incorporates by dated or by undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply
to this European Standard only when incorporated in it by amendment or revision. For undated references,
the latest edition of the publication referred to applies.

Ai EN 932-2, Tests for general properties of aggregates-Part 2.• Methods for reducing laboratory samples.

EN 932-6, Tests for general properties of aggregates - Part 5: Common equipment and calibration.

EN 933-1, Tests for geometrical properties of aggregates - Part 1: Determination of particle size
distribution - Sieving method. A

EN 933-2, Tests for geometrical properties of aggregates - Part 2: Determination of particle size
distribution. - Test sieves, nominal size of apertures.

3 Definitions

For the purposes of this standard, the following definitions apply.

3.1
particle size fraction
fraction of an aggregate passing the larger of two sieves and retained on the smaller

NOTE The lower limit may be zero.

3.2
test portion
the sample used as a whole in a single test

3.3
constant mass
successive weighings, after drying, at least 1 h apart, not differing by more than 0,1 %
NOTE In many cases constant mass can he achieved after a test portion has been dried for a predetermined period in a specified
oven (sec 5.4) at (110 t 5) T. Test laboratories can determine the time required to achieve constant mass for specific types and sizes
of sample dependent upon the drying capacity of the oven used.

4 Principle

The test consists of two sieving operations. First, using test sieves, the sample is separated into various
particle size fractions dilD;, as given in Table 1. Each of the particle size fractions dilD, is then sieved using
bar sieves which have parallel slots of width Di/2.

The overall flakiness index is calculated as the total mass of particles passing the bar sieves expressed as
a percentage of the total dry mass of particles tested.

If required, the flakiness index of each particle size fraction d1lDi is calculated as the mass of particles
passing the corresponding bar sieve, expressed as a percentage by mass of that particle size fraction.

0 BSI 20 February 2004 3
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5 Apparatus

C1) All apparatus shall conform to the general requirements of EN 932-5. (;Ai

5.1 Test sieves, with square apertures, conforming to EN 933-2, with the following aperture sizes:

80 mm; 63 mm; 50 mm; 40 mm; 31,5 min; 25 mm;

20 nnn; 16 mm; 12,5 mm; 10 mm; 8 mm; 6,3 mm;

5 mm and 4 mm.

5.2 Corresponding bar sieves, comprising parallel cylindrical bars conforming to Figure 1 and the
tolerances given in Table L The tolerances on the width of slot shall apply to the entire length of each slot.

Table 1- Bar sieves

particle size fraction d,ID,

mm

Width of slot in bar sieve

mm

63/80 40±0,5
50/63 31,5 ± 0,5
40/50 25 ± 0,4
31,5/40 20 ± 0,4

25/31,5 16 ± 0,4
20/25 12,5 ± 0, 4
16120 10±0,2
12,5/16 8 ± 0,2
10/12,5 6,3±0,2

8/10 5±0,2
6,3/8 4±0,15

5/6,3 3,15±0,15
415 2,5±0,15

nl

5.3 Balance or scale, accurate to±0,1 % of the mass of the test portion.

5.4 Ventilated oven, thermostatically controlled to maintain a temperature of (110±5) °C, or other suitable
equipment for drying the aggregates, without causing any particle size breakdown.

Cc, BSI 26 February 2004
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D

A-A

AT

4"

L

2

=3

Key

I Metal frame (outside wooden frame optional)

2 Width of slot as specified in Table 1

3 Cylindrical steel bars (usual diameter range from 5 mm to 15 one depending on width of slot)

L = 250 mm to 300 mm

11= 75mm

h = 55 mm to 65 nim

NOTE L being constant for all range of bar sieves, the width of last slot cannot be equal to nominal value. In all cases, it
should be smaller than the nominal value.

Figure 1 - Bar sieves

6 Preparation of test portions

F Samples shall be taken and reduced in accordance with EN 932-2. Al

NOTE The mass of the test portion depends on the dimensions and the percentage of its largest components.

^i The mass of the test portion shall be as specified in Table 1 of EN 933-1. Ai

Dry the test portion at (110 ± 5) °C to constant mass. Allow to cool, weigh and record the mass as Mo.

5C4 BSI 26 February 2004
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7 Procedure

7.1 Sieving on test sieves

1i1Using the sieves specified in 5.1, sieve the test portion as specified in EN 933-1. ni

Weigh and discard all particles passing the 4 mm sieve and retained on the 80 mm sieve.

Weigh and retain separately all the particles in each particle size fraction dilDi between 4 mm and 80 mm.

7.2 Sieving on bar sieves

Sieve each particle size fraction d;ID; obtained from 7.1 on the corresponding bar sieve given in Table 1.
This sieving operation shall be carried out manually and shall be considered complete when the retained
material does not change by more than 1 % during 1 min of this sieving operation.

Weigh the material from each particle size fraction passing through the corresponding bar sieve.

8 Calculation and expression of results

The results shall be recorded on test data sheets (see example in Annex A). Calculate the sum of the masses
of the particle size fractions dilDi and record this as 1111.

Calculate the sum of the masses of the particles in each of the particle size fractions did); which pass
through a corresponding bar sieve of slot width D;/2, and record this as M2.

The overall flakiness index FI is calculated from the following equation:

F1= (M2Ilb11) x 100 (1)

where

Ml is the sum of the masses of the particles in each of the particle size fractions d;lD,, in grams;

M, is the sum of the masses of the particles in each particle size fraction passing the corresponding
bar sieves of slot width D1/2, in grams.

The overall flakiness index (II) shall be recorded to the nearest whole number.

The flakiness index for each particle size fraction FI; shall be calculated, if required, from the following
equation:

Fl, = (in;IR) x 100

where

R, is the mass of each particle size fraction d;lD;, in grams;

in, is the mass of the material in each particle size fraction dilDi which passes through the
corresponding bar sieve of slot width D;/2, in grams.

(2)

IIthe. sum of the masses R; together with the masses of any discarded particle size fractions (see 7.1) differs
by more than 1 % from the mass Mo (see Clause 6), the test shall be repeated, using another test portion.

6 @ BS1 26 February 2004
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9 Test report

9.1 Mandatory data

The test report shall include the following information:

a) the number of this European Standard;

b) identification of the sample;

c) identification of the laboratory;

d) the mass of the test portion;

e) the overall flakiness index Fl to the nearest whole number;

f) the reception date of the sample.

9.2 Optional data

The test report can include the following information:

a) the name and location of the sample source;

b) a description of the material and of the sampling procedure;

c) the flakiness index FI; of each particle size fraction, to the nearest whole number;

d) the mass of the test portion;

e) the sampling certificate, if available;

f) the date of test.

CO BSI 26 February 2004
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Annex A (informative)
Example of test data sheet used for determining the flakiness index

Flakiness index: Laboratory:

FN 033-3 Operator:

Identification of the sample: Date:

Test portion mass 11,10 = g Mass retained on 80 mm sieve = g

Mass passing 4 mm sieve = g

Sum of discarded masses = g
Sieving on test sieves Sieving on bar sieves

Particle size fraction Mass (R,) o particle Nominal width of slot Mass passing bar sieve El ,= (m,/R,) x 100
d,/D, size fraction d,/D, in bar sieve (al,)

mm mm g

03/80 40

50/63 31,5

40/50 25
31,5/40 20
25/31,5 16

20/25 12,5
16/20 10

12,5/16 8

10/12,5 6,3

8/10 5
6,3/8 4

5/6,3 3,15

4/5 2,5

=All = ER, M2 = Enai =

N'1 = (M,IM1) x 100 =

Me-ERI+E(discarded masses) }
°<1 %

loo x M0

Annex B (informative)
Precision

Estimates of the repeatability (r) and reproducibility (R) for values of the overall flakiness index (FI)
between 8 and 20 are r = 2,8 and R = 5.

8 © BST 26 February 2004
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