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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. Sugggestions 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: D174 (ISC D)R

Amendments issued since publication

Amd. No. Date of issue Text affected

(i)



MS 30 : PART 8: 1995

CONTENTS

Page

Committee representation (iii)

Foreword (iv)

I Scope 1

2 Definitions 1

3 Principle 1

4 Sampling 1

5 Apparatus 2

6 Preparation of test portions and specimens 4

7 Procedure 5

8 Calculations and expression of results 6

9 Test report 6

Tables

1 Principle dimensions of cylinder ar’d plunger apparatus 4

2 Guide to minimum mass of test portions required to obtain a suitable mass of

material to determine the aggregate crushing value 5

3 Particulars of test sieves for testing other size fractions of
aggregates 8

Figure 1 Outline form of cylinder and plunger apparatus for the aggregate

crushing value 3

Appendices

A Recommended method for determining the aggregate crushing value of

other size fractions 7

B Publications referred to 10

(ii)



Committee representation

MS 30 : PART 8: 1995

The Building and civil Engineering Industry Standards committee under whose supervision this Malaysian Standard
was prepared, comprises representatives from the following Government Ministries, trade, commerce and
manufacturer associations and scientific and professional bodies.

The Institution of Engineers Malaysia

Malaysian Institute of Architects

Master Builders Association

Ministry of Housing and Local Government (Housing Department)

University of Technology Malaysia

chartered Institute of Building (Malaysia)

Jabatan Kerja Raya Malaysia

The Working Group on Mineral Aggregates which prepared this Malaysian Standard consist of representatives from

the following member organizations:

Encik Munning Jamaludin (Chairman)

Prof. Madya Ir. Hj. Mohd Hashim Daud/
Dr. Sabarudin Mohd

Dr. Abdul Ghani Rafek

Puan Norlainah Ab. Ghani

Encik Abd. Majid Sahat

Encik S. Subramaniam/Encik AsIan Osman

Encik Pradeep Leon

Encik Huang Wen Pin/Encik Arjunaidi Jamaludin

Co-opted members:

Encik Tan Boon Kong

Encik Pook Fong Fee

Puan Raja Nor Siha Raja Abd. Hanan

Cik Nor Fauziah Sulaiman/
Encik Mohd Azam Md, Vunus (Secretary)

The Institution of Engineers Malaysia (IEM)

Universiti Sains Malaysia

Universiti Kebangsaan Malaysia

Jabatan Kerja Raya Malaysia

Jabatan Penyiasatan Kajibumi Malaysia

Institute of Quarrying Malaysian Branch

National Ready-Mixed Concrete Association of Malaysia

Cement and Concrete Association

Geological Society of Malaysia

Masters Builders Association of Malaysia

Standards and Industrial Research Institute of Malaysia

Standards and Industrial Research Institute of Malaysia

(iii)



MS 30: PART 8:1995

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 was based on BS 812: Part 110: Methods for determination
of aggregate crushing value (ACV).

It is intended that other Malaysian Standards should call up MS 30 test method 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 should call up only relevant
tests.

Some of the tests in other Parts of MS 30 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 extensive testing is justified.

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

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

(iv)
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METHODS OF TESTING AGGREGATES

PART 8: METHODS FOR DETERMINATION OF AGGREGATE CRUSHING
VALUE (ACV) (FIRST REVISION)

Scope

This Part of MS 30 describes methods for the determination of the aggregate crushing

value (ACV) of aggregates which give a relative measure of the resistance of an
aggregate to crushing under a gradually applied compressive load.

The methods are applicable to both weak and strong aggregates passing a 14.0 mm test
sieve and retained on a 10.0 mm test sieve. For other size fractions, a recommended
method is described in Appendix A.

The method is not suitable for testing aggregates with an aggregate crushing value
higher than 30, and in such cases the method for ten per cent fines value described in
MS 30 : Part 9 is applicable.

NOTE. The titles of the publications referred to in this standard are listed in Appendix B.

2. Definitions

For the purposes of this Part of MS 30 the definitions given in MS 30 : Parts 1, 2 and
3 apply.

3. Principle

A test specimen is compacted in a standardized manner into a steel cylinder fitted with

a freely moving plunger. The specimen is then subjected to a load applied through the

plunger. This action crushes the aggregate to a degree which is dependent on the

crushing resistance of the material. The degree of crushing is assessed by a sieving test
on the crushed specimen. The procedure is repeated with various loads to determine
the maximum force which generates a given sieve analysis. This force is taken as the
aggregate crushing value (ACV).

4. Sampling

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

NOTE. All apparatus should comply with the general requirements of MS 30 : Part 1.

5.1 A steel cylinder, open-ended of nominal 150 mm internal diameter with plunger and
baseplate, of the general form and dimensions shown in Figure 1 and given in Table
1. The surfaces in contact with the aggregate shall be machined and case hardened,
or otherwise treated, so as to have a hardness value of not less than 650 HV, in
accordance with BS 427, and shall be maintained in a smooth condition.

5.2 A tamping rod, made out of straight iron or steel bar of circular cross section, 16 ±

1 mm diameter and 600 ± 5 mm long, with both ends hemispherical.

5.3 A balance, of at least 3 kg capacity readable to I g.

5.4 Test sieves, with square-hole perforated plate of sizes 14.0 mm and 10.0 mm and a

woven wire 2.36 mm test sieve. The test sieves shall comply with BS 410.

5.5 A well-ventilated oven, thermostatically controlled at a temperature of 105 ± 5°C.

5.6 A compression testing machine, capable of applying any force up to 400 kN and
which can be operated to give a uniform rate of loading so that this force is reached
in 10 mm (see 7.2). The machine shall comply with the requirements of BS 1610 for
a grade 1 or grade 2 machine. The machine may be used with or without a spherical
seating.

NOTE. Although the maximum force applied to this tet is 400 kN it may be more convenient to use a

compression testing machine capable of applying any force up to 500 kN as is required for the ten per cent
fines test described in MS 30 : Part 9.

5.7 A cylindrical metal measure, for measuring the sample, of sufficient rigidity to retain
its form under rough usage and having an internal diameter of 115 ± 1 mm and an
intemal depth of 180 ± 1 mm.

5.8 A rubber mallet

5.9 A metal tray, of known mass large enough to contain 3 kg of aggregate.

5.10 A brush with stiff bristles.

2
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NUI’E. see table 1 A
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Figure 1. Outline form of cylinder and plunger apparatus for the

aggregate crushing value
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Table 1. Principle dimensions of cylinder and plunger apparatus

Component Dimensions (see Figure 1) Nominal 150 mm
internal diameter of
cylinder

Nominal 75 mm internal

diameter of cylinder
(see Appendix A)

Cylinder

Internal diameter, A

Internal depth, B

Minimum wall thickness, C

mm

154 ± 0.5

125 to 140

16.0

mm

78.0 ± 0.5

70.0 to 85.0

8.0

Plunger

Diameter of piston, D

Diameter of stem, E

Overall length of piston plus stem, F

Minimum depth of piston, C

Diameter of hole, H

152 ± 0.5

> 95 to � D

100 to 115 .
.

not less than 25.0

20.0 ± 0.1

760 ± 0.5

> 45.0 to � D

60.0 to 80.0

not less than 19.0

10.0 + 0.1

Baseplate

Minimum thickness, I

Length of each side of square, J

10

200 to 230

10

110 to 115

6. Preparation of test portions and specimens

6.1 Reduce the laboratory sample using the procedures described in Clause 6 of MS 30

Part 3 to produce a test portion of sufficient mass to produce three test specimens

of 14 mm to 10 mm size fraction.

NOTE. A single test specimen is that quantity of material required to fill the cylinder (see 7.1 and Table 2).

6.2 Thoroughly sieve the entire surface dry test portion on the 14 mm and 10 mm test
sieves to remove the oversize and undersize fractions. Divide the resulting 14 mm to
10 mm fraction to produce three test specimens each of mass such that the depth of
the material in the cylinder is approximately 100mm after tamping as described in 7.1
(see note 1).

NOTE 1. The appropriate quantity of aggregate may be found conveniently by filling the cylindrical measure
in three layers of approximately equal depth. Tamp each layer 25 times, from a height of approximately
50 mm above the surface of the aggregate, with the rounded end of the tamping rod. Level off using the
tamping rod as a straightedge.

NOTE 2. Mechanical sieving should only be used for aggregates which do not degrade under this action.

6.3 Dry the test specimens by heating at a temperature of 105 ± 5°C for a period of not
more than 4 h. Cool to room temperature and record the mass of material comprising
the test specimens before testing.

4
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Table 2. Guide to minimum mass of test portions required
to obtain a suitable mass of material to determine

the aggregate crushing value

Grading of the aggregate Minimum mass of the

test portion”

mm kg

All-in aggregate 40 max. size 60

All-in aggregate 20 max. size 45

Graded aggregate 40 to 5 40

Graded aggregate 20 to 5 25

Graded aggregate 14 to 5 15

For normal density aggregates

7. Procedure

7.1 Place the cylinder of the test apparatus in position on the baseplate and add the test

specimen in three degree layers at approximately equal depth, each layer being
subjected to 25 strokes from the tamping rod distributed evenly over the surface of the
layer and dropping from a height approximately 50 mm above the surface of the
aggregate. Carefully level the surface of the aggregate and insert the plunger so that
it rests horizontally on this surface. Take care to ensure that the plunger does not
jam in the cylinder.

7.2 Place the apparatus, with the test specimen prepared as described in 6.3 and plunger
in position, between the platens of the testing machine and load it at as uniform a rate
as possible (see note 1) so that the required force 400 kN is reach in 10 mm ± 30s.

NOTE. When, during the early stages of the test, there is a significant deformation, it may not be possible
to maintain the required loading rate and variations in the loading rate may occure especially at the
beginning of the test. These variations should be kept to a minimum with the principal object of completing
the test in the overall time of lOm mins ± 30 s.

7.3 Release the load and remove the crushed material by holding the cylinder over a
clean tray of known mass and hammering on the outside of the cylinder with the
rubber mallet until the particles are sufficiently disturbed to enable the mass of the
specimen to fall freely on to the tray.

NOTE. If this fails to remove the compacted aggregate other methods should be used but take care not
to cause further crushing of the particles.

Transfer any particles adhering to the inside of the cylinder, the baseplate and the
underside of the plunger to the tray by means of a stiff bristle brush. Weigh the tray
and the aggregate and record the mass of aggregate used (M1) to the nearest gram.

5
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7.4 Sieve the whole of the specimen in the tray on the 2.36 mm test sieve until no further
significant amount passes during a further period of 1 mm. Weigh and record the
masses of the fractions passing and retained on the sieve to the nearest gram (M2 and
M3 respectively). If the total mass (M2 plus M3) differs from the initial mass (Mi) by
more than 10 g, discard the result and repeat the complete procedure using a new test
specimen.

NOTE 1. In all of the procedures described in 7.3 and 7.4 take care to avoid loss of fines and overloading
the sieves.

NOTE 2. Mechanical sieving should only be used for aggregates which do not degrade under is action.

7.5 Repeat the whole procedure described in 7.1 to 7.4 with a second test specimen.

8. Calculations and expression of results

8.1 Calculate the aggregate crushing value (ACV) expressed as a percentage to the first
decimal place, of the mass of fines formed to the total mass of the test specimen from

the following equation:

M2
ACV ---- xlOO

M1

where1

M1 is the mass of the test specimen (in g);

M2 is the mass of the material passing the 2.36 mm test sieve (in g).

8.2 Calculate the mean of the two results to the nearest whole number. Report the mean
as the aggregate crushing value, unless the individual results differ by 0.07 times the
mean value. In this case repeat the test on two further specimens, calculate the

median of the four results to the nearest whole number, and report the median as the
aggregate crushing value.

NOTE. The median of four results is calculated by excluding the highest and the lowest result and
calculating the mean of the two middle results.

9. Test report

The report shall affirm that the aggregate crushing value was determined in
accordance with this Part of MS 30 and whether or not a certificate of sampling is
available. If availabe, a copy of the certificate shall be provided. The test report shall

contain the following additional information:

(a) sample identification and sample description;

(b) the aggregate crushing value (ACV).

6
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Appendix A

Recommended method for determining the aggregate crushing value

for other size fractions

Al. General

A1.1 When required, or if the definitive size fraction passing the 14 mm test sieve and
retained on a 10 mm test sieve is not available, tests may be made on aggregates of
other sizes which pass a 28.0 mm test sieve, using the apparatus in clause 5.
Alternatively, tests may be made on aggregates smaller than the definitive size down
to a size which is retained on a 2.36 mm test sieve, using either the same apparatus
or that described in A.2 which is referred to as the smaller apparatus..

A1.2 Owing to the non-homogeneity of aggregates the results of tests on non-definitive
size fractions are not likely to be the same as those obtained from standard tests. In
general, the smaller sizes of aggregate will give a lower aggregate crushing value and
the larger sizes a higher value, and the relationship between the values obtained will
vary from one aggregate to another. However, the results obtained with the smaller
apparatus have been found to be slightly higher than those with the standard
apparatus and the errors for the smaller sizes of aggregate tested in the smaller
apparatus are therefore Compensatory.

A2. Apparatus

A2.1 General, the apparatus is either as described in Clause 5, or when testing aggregate
smaller than 10 mm in particle size, as described in A2.2. to A2.7.

A2.2 A steel cylinder, open-ended with plunger and baseplate, generally as described in
5.1, with a nominal internal diameter of 75 mm. The general form of dimensions of
the cylinder and of the plunger are shown in Figure 1 and given in Table 1.

A2.3 A tamping rod, made out of straight steel of circular cross section, 8 mm diameter

and 300 mm long. One end shall be rounded.

A2.4 A balance, of at least 500 g capacity readable to 0.2 g.

A2.5 Test sieve, of appropriate sizes as given in Table 3. The test sieves shall comply
with BS 410.

A2.6 A compression testing machine, generally as described in 5.5 except that it shall be
capable of applying any force of up to 100 kN, and of being operated to give a
uniform rate of loading so that this force is reached in 10 mm (see note 1 to 7.2).

A2.7 Cylindrical metal measure, generally as described in 5.6 except that it shall have an
internal diameter of 57 ± 1mm and an internal depth of 90 ± 1 mm.

7
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A3. Preparation of test portions and specimens

Follow the procedure described in Clause 6, using the appropriate sieves as described
in Table 3, according to size of the fraction under test. For a of test portion with grading
of less than 10 mm maximum size, a minimum mass of 1 kg is required. With the
smaller apparatus, the quantity of the test specimen is such that the depth of material
in the cylinder (A2.2) is 50 mm after tamping with the smaller rod (A2.3).

Table 3. Particulars of test sieves for testing other size
fractions of aggregates

Size fraction Nominal aperture size of test sieve complying with
BS 410

For preparation of test
spcimens

For separating fines

Passing Retained

Larger than
standard

mm

28.0

20.0

mm

20.0

14.0

mm

5.00

3.35

pm

Standard 14.0 10.0 2.36 -

Smaller than
standard

10.0

6.30

5.00

3.35

6.30

5.00

3.35

2.36

1.70

1.18

-

-

-

-

850

600

NOTE. The appropriate quantity ofthe test specimen may be found conveniently by using the smaller measure

and tamping rod.

A4. Procedure

Follow the procedure given in Clause 7 except that, when using the smaller apparatus,
use the smaller tamping rod and apply the load up to a total force of 100 kN. Take
particular care with the larger sizes of aggregate to ensure that the plunger does not jam
in the cylinder. Sieve the material removed from the cylinder on the appropriate sieve
given for separating fines in Table 3.

8
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A5. Calculations and expression of results

Follow the general procedure described in Clause 8.

A6. Test report

The test report shall contain the information specified in Clause 10 with additionally,

the size of aggregate tested, and if smaller than the definitive apparatus, the nominal
size of the cylinder used in the test.

9
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Appendix B

Publications referred to

MS 30 Methods of testing aggregates

Part 18: General requirements for apparatus and calibration

Part 1 : General requirements and calibration

Part 2 : Guide to sampling and testing aggregates

Part 3 : Methods of sampling

Part 9 : Methods ‘for determination of the ten percent fines value (TFV)

Part 10 : Methods for determination of aggregate impact value (AIV)

BS 410 Specification for test sieves

BS 427 Method for Vickers hardness test

Part 1: Testing of metals

Part 2 : Verification of the testing machine

BS 1610 Materials testing machines and force verification equipment
Part 1: Specification for the grading of the forces applied by materials testing
machines .

Part 2 : Specification for the grading of equipment used for the verification of the
forces applied by materials testing machines

BS 5497 Precision of test methods
Part 1: Guide for the determination of repeatability and reproducibility for a standard
test method by inter-laboratory tests

10



TANDA-TANDA STANDARD SIRIM

Tanda-tanda Standard SIRIM seperti yang tertera di bawah adalah tanda-tanda pengesahan dagangan
berdaftar. Tanda-tanda ml hanya boleh digunakan oleh mereka yang dilesenkan di bawah skim tanda
pengesahan yang dijalankan oleh SIRIM mengikut nombor Standard Malaysia yang berkaitan. Kewujudan
tanda-tanda mi pada atau berkaitan dengan sesuatu barangan adalah sebagai jaminan bahawa barangan
tersebut telah dikeluarkan melalui satu sistem penyeliaan, kawalan dan ujian, yang dijalankan semasa
pengeluaran. ni termasuk pemeriksaan berkala kerja-kerja pengeluar menurut skim tanda pengesahan SIRIM
yang dibentuk untuk menentukan bahawa barangan tersebut .menepati Standard Malaysia.

Keterangan—keterangan lanjut mengenai syarat-syarat Iesen boleh didapati dan:

Ketua Pengarah,
Institut Standard dan Penyelidikan Perindustrian Malaysia,

Persiaran Dato’ Menteri, Seksyen 2, Peti Surat 7035,

40911 Shah Alam.
Selangor.

The SIRIM Standard Marks shown above are registered certification trade marks. They may be used only
by those licensed underthe certification marking scheme operated by SIRIM and in conjunction with the relevant
Malaysian Standard number. The presence of these Marks on or in relation to a product is an assurance that
the goods have been produced under a system of supervision, control and testing, operated during production,
and including periodical inspection of the producer’s works in accordance with the certification marking scheme
of SIRIM designed to ensure compliance with a Malaysian Standard.

Further particulars of the terms of licence may be obtained from:

Director-General,
Standards and Industrial Research Institute of Malaysia,

Persiaran Dato’ Menteri, Section 2, P.O. Box 7035,
40911 Shah Alam,

Selangor.

Dicetak dan diterbitkan oleh: Institut Standard dan Penyelidikan Perindustrian Malaysia.

Printed and Published by: Standards and Industrial Research Institute of Malaysia.

SIRIM STANDARD MARKS



MS ISO 10202-6 : 1996

6

INSTITUT STANDARD DAN PENYELIDIKAN PERINDUSTRIAN MALAYSIA

Institut Standard dan Penyelidikan Perindustrian Malaysia (SIRIM) telah ditubuhkan hasil dari cantuman Institut
Piawaian Malaysia (SIM) dengan Institut Negara bagi Penyelidikan Sains dan Perusahaan (NISIR) di bawah
Undang-Undang Malaysia Akta 157 pada 16hb. September 1975:Akta Institut Standard dan Penyelidikan
Perindustrian Malaysia (Perbadanan) 1975. Institut ini diletakhak dengan kuasa untuk memamju dan
menjalankan penyelidikan perindustrian dan untuk menyedia dan memajukan standard-standard bagi barangan-
barangan, proses-proses, amalan-amalan dan perkhidmatan-perkhidmatan; dan bagi mengadakan peruntukan
bagi perkara-perkara yang bersampingan atau berkaitan dengan maksud-maksud itu.

Satu daripada tugas-tugas Institut ini adalah menyediakan Standard-Standard Malaysia dalam bentuk
penentuan-penentuan bagi bahan-bahan, keluaran-keluaran, kaedah-kaedah ujian, kod-kod amalan yang
sempurna dan selamat, sistem penamaan dan lain-lain. Standard-Standard Malaysia disediakan oleh
jawatankuasa-jawatankuasa perwakilan yang menyelaras  keupayaan pengilang dan kecekapan pengeluaran
dengan kehendak-kehendak yang munasabah dari pengguna. Ia menuju ke arah mencapai kesesuaian bagi
maksud, memudahkan pengeluaran dan pengedaran, kebolehsalingtukaran gantian dan pelbagai pilihan yang
mencukupi tanpa pembaziran.

Standard-Standard Malaysia disediakan hanya setelah penyiasatan yang lengkap menujukkan bahawa sesuatu
projek itu disahkan sebagai yang dikehendaki dan berpadanan dengan usaha yang terlibat. Hasil ini berasaskan
persetujuan sukarela dan memberi pertimbangan kepada kepentingan pengeluar dan pengguna. Standard-
Standard Malaysia adalah sukarela kecuali is dimestikan oleh badan-badan berkuasa melalui peraturan-
peraturan, undang-undang persekutuan dan tempatan atau cara-cara lain yang sepertinya.

Institut ini beroperasi semata-mata berasaskan tanpa keuntungan. Ia adalah satu badan yang menerima bantuan
kewangan dari Kerajaan, kumpulan wang dari bayaran keahlian, hasil dari jualan Standard-Standard dan
terbitan-terbitan lain, bayaran-bayaran ujian dan bayaran-bayaran lesen untuk mengguna Tanda Pengesahan
SIRIM dan kegiatan-kegiatan lain yang berhubung dengan Penstandardan, Penyelidikan Perindustrian dan
Khidmat Perunding.

STANDARDS AND INDUSTRIAL RESEARCH INSTITUTE OF MALAYSIA

The Standard and Industrial research Institute of Malaysia (SIRIM) is established with the merger of the
Standards Institution of Malaysia (SIM) and the National Institute for Scientific and Industrial Research (NISIR)
under the Laws of Malaysia Act 157 on 16

th
. September 1975: Standards and Industrial Research Institute of

Malaysia (Incorporation) Act 1975. The Institute is vested with the power to provide for the promotion and
undertaking of industrial research and for the preparation and promotion of standards for commodities,
processes, practices and services; and to provide for matters incidental to or connected with those purposes.

One of the functions of the Institute is to prepare Malaysian Standards in the form of specifications for materials
and products, methods of testing, codes of sound and safe practice, nomenclature, etc. Malaysian Standards are
prepared by representative committees which co-ordinate manufacturing capacity and production efficiency with
the user’s reasonable needs. They seek to achieve fitness for purpose, simplified production and distribution
replacement interchangeability, and adequate variety of choice without wasteful diversify.

Malaysian Standards are prepared only after a full enquiry has shown that the project is endorsed as a desirable
one and worth the effort involved. The work is based on voluntary agreement, and recognition of the community
of interest of producer and consumer. The use of Malaysian Standards is voluntary except in so far as they are
made mandatory by statutory authorities by means of regulations, federal and local by-laws or any other similar
ways.

The Institute operates entirely on a non-profits basis. It is a grant aided body receiving financial aid from the
Government, funds from membership subscriptions and proceeds from sales of Standards and other
publications, fees and licence fees for the use of SIRIM Certification Mark and other activities associated with
Standardization, Industrial Research and Consultancy Services.


