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This Malaysian Standard, which had been approved by the Building and Civil Engineering Industry
Standards Committee and endorsed by the Board of the Standards and Industrial Research Institute of
Malaysia (SIRIM) was published under the authority of the SIRIM Board in December, 1995.

SIRIM wishes to draw attention to the fact that this Malaysian Standard does not purport to include all
the necessary provisions of a contract.

The Malaysian Standards are subject to periodical review to keep abreast of progress in the industries
concerned. Suggestions for improvements will be recorded and in due course brought to the notice of
the Committees charged with the revision of the standards to which they refer.

The following references relate to the work on this standard:
Committee reference: SIRIM 491/2/17
Draft for comment: D172(1SC D)R
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FOREWORD

This Part of MS 30 has been prepared by the Working Group on Mineral Aggregate under the Building and
Civil Engineering Industry Standards Committee. This standard is a revision of MS 30 : 1971, which is
withdrawn.

This Part of Malaysian Standard is based on BS 812 : Part 105 - Methods for determination of Particle
Shape, Section 105.1 : 1989 - Flakiness index and Section 105.2 : 1990 - Elongation index of coarse
aggregate.

It is intended that MS 30 test methods should be called up by other Malaysian Standards as the basis of
compliance. Nevertheless, it is not intended that all aggregates should be subjected regularly to all the listed
tests. Specifications in other standards will refer only to the relevant test methods.

Some of the tests in other parts of this standard are of limited application, and advice on the use of simpler
tests is given, for example when they can be used for a preliminary sorting of aggregates to see whether
more expensive testing is justified.

No data for the precision of this test was available at the time of publication.

Reference should be made to MS 30 : Part 2 for general guidance on testing aggregates, precision of test
methods and variance arising from sampling efforts.

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations
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METHODS OF TESTING AGGREGATES :

PART 5 : METHODS FOR DETERMINATION OF PARTICLE SHAPE

SECTION ONE : FLAKINESS INDEX

1.1

1.2

1.3

1.4

15

1.5.1

1.5.2

1.5.3

Scope

This Section of MS 30 : Part 5 describes the method for determining the flakiness index of
coarse aggregate.

NOTE. The titles of publications referred to in this standard are listed in Appendix A.
Definitions

For the purposes of this Section of MS 30 : Part 5 the definitions given in MS 30 : Part 2 and
Part 3 apply.

Principle

Aggregate particles are classified as flaky when they have a thickness (smallest dimension)
of less than 0.6 of their mean sieve size, this size being taken as the mean of the limiting
sieve apertures used for determining the size fraction in which the particle occurs. The
flakiness index of an aggregate sample is found by separating the flaky particles and
expressing their mass as a percentage of the mass of the sample tested. The test is not
applicable to material passing a 6.30 mm BS test sieve or retained on a 63.0 mm BS test
sieve.

Sampling

The sample used for the test (the laboratory sample) shall he taken in accordance with the
procedure described in Clause 5 of MS 30 : Part 3.

Apparatus

A sample divider, of size appropriate to the maximum particle size to be handled or
alternatively a flat shovel and a clean, flat, hard horizontal surface, e.g. a metal tray for use
in quartering.

NOTE. A suitable divider is the riffle box illustrated in MS 30 : Part 3.

A ventilated oven, thermostatically controlled to maintain a temperature of 105 + 5°C.

A balance, or balances, of suitable capacity accurate to 0.1 % of the mass of the test
portion.
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NOTE. In general two balances, one of approximately 5 kg capacity accurate to 1 g and the other of approximately 500 g capacity
accurate to 0.1 g, will suffice. If aggregate of larger than 28 mm nominal size is to be tested a balance of 50 kg capacity accurate
to 10 g will also be required.

154 Test sieves, of the sizes and apertures appropriate to the specification of the material being
tested, complying with BS 410 and with the appropriate sizes of lids and receivers.

NOTE. A set of sieves of the sizes and apertures given in Table 1.1 will cover most applications of the method.

15.5 A mechanical sieve shaker (optional).

Table 1.1 Particulars of sieves

Nominal aperture sizes

(Square hole perforated

plate 45 mm or 300 mm
diameter)

mm

63.0
50.0
37.5
28.0
20.0
14.0
10.0
6.30

1.5.6 Trays, of suitable size, which can be heated in the ventilated oven (5.2) without damage
or change in mass.

1.5.7 A metal thickness gauge, of the pattern shown in Figure 1.1 or similar, or special sieves
having elongated apertures. Special sieves for each aggregate size fraction shall have
elongated apertures of the dimensions shown in Figure 1.1 for the relevant size fraction.
The width and length of the apertures in the thickness gauge and in the sieves shall be
within the tolerances given in Table 1.3. The gauge shall be made from 1.5 mm thickness
sheet steel.

1.6 Preparation of the portion

Reduce the sample by the procedures described in Clause 6 of MS 30 : Part 3 to produce
a test portion that complies with Table 1.2 with due allowance for the later rejection of
particles retained on a 63.0 mm test sieve and passing a 6.30 mm test sieve. Dry the test
portion by heating at a temperature of 105 + 5°C to achieve a dry mass which is constant
to within 0.1 %. Allow to cool and weigh.
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Table 1.2 Minimum mass of test portion

Nominal size Minimum mass of test
of material portion after rejection of
oversize and undersize
particles
mm kg
50 35
40 15
28 5
20 2
14 1
10 0.5

63.0 500 375 r
to to to 49"
50.0 315 280 / -
e

wo '

\ 197" 6.30
\jl/ . 80 200 09
26.3 to to ’
\ \ 339*% 200 140 /

Dimensions are in mm.
“Essential dimensions (see tolerances given in Table 1.3)

1w 6* [102* 100
‘j N1/

Figure 1.1 Thickness gauge

1.7 Procedure

1.71 Carry out a sieve analysis in accordance with 1.7.3 of MS 30 : Part 4 : Section 1 using the
sieves given in Table 1.1 of that standard.

NOTE. For aggregates which may contain clay or other materials likely to cause agglomeration of particles, a
sieve analysis in accordance with 1.7.2 of MS 30 : Part 4 : Section 1 should be used.

Discard all aggregates retained on the 63.0 mm test sieve and all aggregate passing the
6.30 mm test sieve.
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1.7.2

1.7.3

1.7.4

1.7.41

1.74.2

1.7.5

Table 1.3 Data for determination of flakiness index

Aggregate size-fraction Width of slot in Minimum mass
thickness gauge or for subdivision
special sieve
BS test sieve nominal aperture size
100% passing 100% retained
mm mm mm k
g
63.0 50.0 33.9+0.3
50.0 375 26.3+0.3 50
37.5 28.0 19.7£0.3 35
28.0 20.0 14.4 £0.15 15
20.0 14.0 10.2+0.15 5
14.0 10.0 7.2+0.1 2
10.0 6.30 4.9+£0.1 1
0.5

Weigh each of the individual size-fractions retained on the sieves, other than the 63.0 mm
BS test sieve, and store them in separate trays with their size marked on the trays.

NOTE. Where the mass of any size-fraction is considered to be excessive, the fraction may be subdivided by the
methods described in Clause 6 of MS 30 : Part 3 provided that the mass of the subdivided fraction is not less
than half the appropriate mass given in Table 1.3. Under such circumstances the rest of the procedure should be
suitably modified and the appropriate correction factor applied to determine the mass of flaky particles that would
have been obtained had the whole of the original size-fraction been gauged.

From the sums of the masses of the fractions in the trays (M), calculate the individual
percentage retained on each of the various sieves. Discard any fraction whose mass is 5
% or less of mass M;. Record the mass remaining (Mo).

Gauge each fraction by using either of the procedures given in 1.7.4.1 and 1.7.4.2.

Using the special sieves, select the special sieve (see 1.5.7) appropriate to the
size-fraction under test. Place the whole of the size-fraction into the sieve and shake the
sieve until the majority of the flaky particles have passed through the slots. Then gauge
the particles retained by hand.

Using the gauge, select the thickness gauge (see 1.5.7) appropriate to the size-fraction
under test and gauge each particle of that size-fraction separately by hand.

Combine and weigh all the particles passing each of the gauges (Ms).

NOTE. If required, a flakiness index may be determined separately for individual size-fractions by recording
separately the masses of the individual size-fractions and the masses of each size-fraction passing the appropriate
gauges.
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Calculation and expression of results

The value of the flakiness index is calculated from the expression:

Flakiness index = ------- x 100

Express the flakiness index to the nearest whole number.

NOTE. When the flakiness index has been determined for individual size-fractions (see note to 1.7.5), the overall
flakiness index of the aggregate is calculated by summing the appropriate masses (Mg, M; etc.) or as the weighted
average of the individual size-fractions.

Test report

The test report shall affirm that the flakiness index was determined in accordance with this
Section of MS 30 : Part 5 and whether or not a certificate of sampling is available. If
available, a copy of the certificate of sampling shall be provided. The test report shall
include the following additional information:

(a) sample identification;

(b) flakiness index;

(c) sieve analysis obtained from this test.
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SECTION TWO : ELONGATION INDEX OF COARSE AGGREGATE

2.1

2.2

23

2.4

2.5

2.5.1

25.2

253

254

Scope

This Section of MS 30 : Part 5 describes the method for determining the elongation index of
coarse aggregate.

Definitions

For the purposes of this Section of MS 30 : Part 5 the definitions given in MS 30 : Parts 2
and 3 apply.

Principle

Aggregate particles are classified as elongated when they have a length (greatest
dimension) of more than 1.8 of their mean sieve size, this size being taken as the mean of
the limiting sieve apertures used for determining the size fraction in which the particle
occurs. The elongation index is found by separating the elongated particles and expressing
their mass as a percentage of the mass of sample tested.

The test is not applicable to material passing a 6.30 mm test sieve or retained on a 50.0 mm
test sieve.

Sampling

The sample to be used for the test (the laboratory sample) shall be taken in accordance with
the procedures described in Clause 5 of MS 30 : Part 3.

Apparatus

A sample divider, of size appropriate to the maximum particle size to be handled or
altematively a flat shovel and a clean, flat, hard horizontal surface, e.g. a metal tray for use in
quartering.

NOTE. A suitable divider is the riffle box illustrated in MS 30: Part 3.
A ventilated oven, thermostaticauy controlled to maintain a temperature of 105 + 5°C.

A balance, or balances, of suitable capacity accurate to 0.1 % of the mass of the test
portion.

NOTE. In general two balances, one of approximately 5 kg capacity accurate to 1 g and the other of approximately
500 g capacity accurate to 0.1 g, will suffice. If aggregate of larger than 28 mm nominal size is to be tested a
balance of 50 kg capacity accurate to 10 g will also be required.

Test sieves, of the sizes and apertures appropriate to the specification of the material being
tested, complying with BS 410 for square hole perforated plate and with the appropriate
sizes of lids and receivers.

NOTE. A set of sieves of the sizes and apertures given in Table 2.1 will cover most applications of the method.
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2.5.7

2.6

2.7
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A mechanical sieve shaker (optional).

Table 2.1 . Particulars of test sieves

Nominal aperture sizes

(Square hole perforated

plate 45 mm or 300 mm
diameter)

mm

50.0
37.5
28.0
20.0
14.0
10.0
6.30

Trays, of suitable size, which can be heated in the ventilated oven (2.5.2) without damage
or change in mass.

Metal length gauge, of the pattern shown in Figure 2.1.

Preparation of test portion

Reduce the sample by the procedures described in Clause 6 of MS 30 : Part 3 to produce
a test portion that complies with Table 2.2 with due allowance for the later rejection of
particles retained on a 50.0 mm test sieve and passing a 6.30 mm test sieve. Dry the test
portion by heating at a temperature of 105 + 5°C to achieve a dry mass which is constant
to within 0.1 %. Allow to cool and weigh.

Table 2.2. Minimum mass of test portion

Nominal size Minimum mass of test
of material portion after rejection of
oversize and undersize
particles
mm kg
40 15
28 5
20 2
14 1
10 0.5

Procedure

Carry out a sieve analysis in accordance with Clause 1.7 of MS 30 : Part 4 : Section 1
using the sieves given in Table 2.3. Discard all aggregates retained on the 50.0 mm test
sieve and all aggregate passing the 6.30 mm test sieve.
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2.7.2

2.7.3

2.74

2.75

Weigh each of the individual size-fractions retained on the sieves, other than the 50.0 mm
BS test sieve, and store them in separate trays with their size marked on the trays.

NOTE. Where the mass of any size-fraction exceeds the minimum mass given in Table 2.3, the fraction may be
subdivided by the methods described in Clause 6 of MS 30 : Part 3 provided that the mass of the subdivided
fraction is not less than half the minimum mass given in Table 2.3. Under such circumstances the rest of the
procedure should be suitably modified and the appropriate correction factor applied to determine the mass of
elongated particles that would have been obtained had the whole of the original size-fraction been gauged.

From the sums of the masses of the fractions in the trays (M), calculate the individual
percentage retained on each of the various sieves. Discard any fraction whose mass is
5% or less of mass M;. Record the mass remaining (M.).

Gauge each fraction as follows. Select the length gauge appropriate to the size fraction
under test (see Table 2.3) and gauge each particle separately by hand. Elongated
particles are those whose greatest dimension prevents them from passing through the
gauge, and these are placed to one side.

Combine and weigh all the elongated particles (Ms).

NOTE. If required, a elongation index may be determined separately for individual size-fractions by recording
separately the masses of the individual size-fractions and the masses of each of the individual size-fraction and
the masses of elongated particles in each size fraction.

%702 306203 432:03 59:03 78.7+0.3 @6 Typ.
_— - pe—

i | ————————

w0o0lwo | 200 ; 280 ! 335 50.0 These sizes
‘o to to to to to [~ marked on gauge
6.30]100 | 140 200 280 375 :
] ] 1
. - — AN AN
s ] P N

77
/-/-
/

All dimensions are in mm,
NOTE. Tolerances are given on essential dimensions as shown.

Figure 2.1 Metal length gauge
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Table 2.3 Data for determination of elongation index

Aggregate size-fraction Gap between pins [ Minimum mass
of length gauge " for subdivision
BS test sieve nominal aperture size
100% passing 100% retained
mm mm mm kg
50.0 37.5 78.7+0.3 35
37.5 28.0 59.0 £0.3 15
28.0 20.0 432+0.3 5
20.0 14.0 30.6 0.3 2
14.0 10.0 21.6+0.3 1
10.0 6.30 14.7+£0.2 0.5

) This dimension is equal to 1.8 times the mean test sieve size

Calculation and expression of results

The value of an elongation index is calculated from the expression:

Elongation index = ------- x 100

where

M, is the sum of the masses of fractions that have a mass greater than 5% of the total
mass.

M; is the mass of all the elongated particles

Express the elongation index to the nearest whole number.

Test report

The test report shall affirm that the elongation index was determined in accordance with this
Section of MS 30 : Part 5 and whether or not a certificate of sampling is available. If
available, a copy of the certificate of sampling shall be provided. The test report shall
include the following additional information:

(a) sample identification;

(b)  elongation index;

(c) sieve analysis obtained from this test.
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Appendix A

Publications referred to

MS 30 Methods of Testing aggregates
Part 2 : Guide to sampling and testing aggregates
Part 3 : Methods for sampling
Part 4 : Methods for determination of particle size distribution

BS 410 Specification for test sieves

10
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