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This Malaysian Standard, which had been approved by the Petroleum and Gas 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 April, 1996.

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 482/2/8

Draft for comment : D17 (ISC H)R

Amendments issued since publication

Amd. No. Date of issue Text affected
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Committee representation

The Petroleum and Gas Industry Standards Committee under whose supervision this Malaysian Standard was prepared,
comprises representatives from the following Government Ministries, commerce and manufacturer associations, scientific
and professional bodies.

Electrical Supply Department (JBE)

Esso Production Malaysia Inc.

Department of Occupational Safety and Health

Federation of Malaysian Consumers Association (FOMCA)

Fire Services Department

Malaysian International Chamber of Commerce and Industry (MICCI)

Malaysian Plastic Manufacturers Association (MPMA)

Ministry of Domestic Trade and Consumers Affairs

Petroleum Nasional Berhad

Public Works Department (JKR)

Road Transport Department (JPJ)

Shell Malaysia

The Institution of Engineers, Malaysia

The Working Group on Bitumen and Bituminous Products which prepared this Malaysian Standard consists of the following
representatives:

Ir. Mohd. Shafii Hj. Mustafa (Chairman) Institut Kerja Raya Malaysia

Encik Zulakmal Sufian Institut Kerja Raya Malaysia

Ir. Dennis Ong SHELL Malaysia Trading Sdn. Bhd

Cik Agnes Yoong SHELL Malaysia Trading Sdn. Bhd

Encik Chan  Chong Hin APCI Damanjaya Prismo (M) Sdn. Bhd.

Encik Choong Theen Keen Asphalt Technology Sdn. Bhd.

Cik S.H. Cheah Asphalt Industries Sdn. Bhd.

Encik David Lee Sussen (M) Sdn. Bhd.

Encik Sutiman Kemin Standards and Industrial Research Institute of Malaysia

Puan Khatijah Hashim (Secretary) Standards and Industrial Research Institute of Malaysia
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FOREWORD

This Malaysian Standard was prepared by the Working Group on Bitumen and Bituminous Products
under the authority of the Petroleum and Gas Industry Standard Committee

This Standard is a revised version of MS 124, first published in 1973.  In the revised standard
changes featured include:

(i) The solubility of bitumen in trichloroethylene instead of carbon disulphide.

(ii) To include thin-film oven test and loss on heating as requirements instead of alternate test.

(iii) To insert a clause on handling and packaging.

(iv) To substitute ‘specific gravity’ with ‘relative density’.

The revised standard shall supersede MS 124 : 1973 ‘Specification for penetration grade of bitumen
for use in pavement construction’.

In the preparation of this standard, reference was made to the following:

(i)  BS 3690 : Part 1 : 1989 ‘Specification for bitumen for road and other paved areas’.
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SPECIFICATION FOR PENETRATION GRADE OF BITUMEN FOR
 USE IN PAVEMENT CONSTRUCTION

(FIRST REVISION)

1. Scope

1.1 This Malaysian Standard covers the following penetration grades of bitumen for use in the
construction of pavements:

  40 - 50
  60 - 70

  80 - 100
120 - 150

                    and 200 - 300

2. Definitions

2.1 For the purposes of this Standard the following definitions apply :

2.1.1 Bitumen.  A viscous liquid, or a solid, consisting essentially of hydrocarbons and their
derivatives, which is soluble in trichloroethylene; it is substantially non-volatile and softens
gradually when heated.  It is black or brown in colour and possesses water-proofing and

adhesive properties.  It is obtained by refinery processes from petroleum, and is also
found as a natural deposit or as a component of naturally occuring asphalt, in which it is
associated with mineral matter.

2.1.2 Petroleum bitumen.  Bitumen obtained from petroleum by refinery processes.

3. Manufacture

3.1 The bitumen shall be prepared by the refining of crude petroleum by suitable methods.

4. Properties

4.1 The bitumen shall be homogeneous and shall not foam when heated to 175°C.

4.2 The various grades of bitumen shall conform to the requirements prescribed in 
Table 1.
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Table 1.  Requirements for penetration grades of bitumen for use in
pavement construction

Penetration Grades Test methods

Properties
40-50 60-70 80-100 120-150 200-300

MS
methods

Technically
identical with

Min Max Min Max Min Max Min Max Min Max

Penetration at
25°C, 100 g 5
sec, 0.1 mm

Softening point
oC

Solubility in
trichloroethylene
% wt

Ductility at  25°C
5 cm per min,
cm

Flash point °C
(cleveland open
cup)

Retained
penetration after
thin-film oven
test, %

Loss on heating,
% wt

Drop in
penetration after
heating %

40

52

99.0

100

250

55

-

-

50

60

-

-

-

-

0.2

20

60

48

99.0

100

250

52

-

-

70

56

-

-

-

-

0.2

20

80

45

99.0

100

225

47

-

-

100

52

-

-

-

-

0.5

20

120

40

99.0

100

225

42

-

-

150

46

-

-

-

-

0.5

20

200

33

99.0

100

200

37

-

-

200

43

-

-

-

-

1.0

25

MS541

MS 687

ASTM D2042

ASTM D113

ASTM D92

ASTM
D1754/D5

ASTM D6

ASTM D6/D5

5. Sampling

5.1 Sampling of the material shall be carried out in accordance with the procedure described
in MS 539, ‘Method of sampling bituminous materials’.

6. Handling and packaging

6.1 Bitumens are normally supplied hot in bulk either by road tanker or rail car, and handling

procedures should be in accordance with the appropriate legal requirements.
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6.1.1 Bitumen may also be supplied in sealed drums or cartons, and suppliers’

recommendations should be sought with regard to appropriate handling procedures.

6.2 Marking

6.2.1 Marking on containers.  The following information shall be clearly marked on each
container:

(a) The name, or trade-mark if any, of the producer or the supplier;

(b) The name and grade of the bitumen;

(c) The approximate weight in the container.

6.3 Optional information

6.3.1 The relative density at 25°C determined in accordance with MS 650 ‘Method of test for
relative density of solid’ may be provided subject to agreement between the purchaser
and the vendor.

6.4 SIRIM Certification Mark

6.4.1 Each container may also be marked with the Certification Mark of the Standards and
Industrial Research Institute of Malaysia.

6.4.2 The Certification Mark may be used by the manufacturers only under licence of the
Standards and Industrial Research Institute of Malaysia. Particulars of conditions under
which licences are granted may be obtained may be obtained from the Institute.
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TANDA-TANDA STANDARD SIRIM

Tanda-tanda Standard SIRIM seperti yang tertera di bawah adalah tanda-tanda pengesahan
dagangan berdaftar. Tanda-tanda ini 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 ini 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. Ini termasuk
pemeriksaan berkala kerja-kerja pengeluaran menurut skim tanda pengesahan SIRIM yang
dibentuk untuk menentukan bahawa barangan tersebut menepati Standard Malaysia.

Keterangan-keterangan lanjut mengenai syarat-syarat lesen boleh didapati dari:

Ketua Pengarah
Institut Standard dan Penyelidikan Perindustrian Malaysia

Persiaran Dato’ Menteri, Seksyen 2, Peti Surat 7035
40911 Shah Alam

Selangor Darul Ehsan

SIRIM STANDARD MARKS

The SIRIM standard marks shown above are registered certification trade marks. They may
be used only by those licensed under the certification marking scheme operated by SIRIM
and in conjunction with relevant Malaysian Standard number. The presence of these Marks
on or relation to a product is 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 license 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 Darul Ehsan
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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.
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