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Foreword

This Malaysian Standard was developed by the Technical Committee on Bitumen and
Bituminous Products (NSC 08/TC 4) under the authority of the National Standards Committee
on Petroleum and Gas (NSC 08).

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.
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Polymer modified bitumen (PMB) for asphalt pavement application -
Specification

1 Scope

This Malaysian Standard sets out the requirements for polymer modified bitumen (PMB) for use
in asphalt pavement application.

2 Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative references (including any amendments) applies.

ASTM D5, Standard test method for penetration of bituminous material

ASTM D36, Standard test method for softening point of bitumen (Ring and ball apparatus)
ASTM D92, Standard test method for flash and fire points by Cleveland Open Cup apparatus
ASTM D140/D140M, Standard Practice for Sampling Asphalt Materials

ASTM D2042, Standard Test Method for Solubility of Asphalt Materials in Trichloroethylene or
Toluene

ASTM D2872, Standard Test Method for Effect of Heat and Air on a Moving Film of Asphalt
(Rolling Thin-Film Oven Test)

ASTM D4402, Standard Test Method for Viscosity Determination of Asphalt at Elevated
Temperatures Using a Rotational Viscometer

ASTM D6084, Standard Test Method for Elastic Recovery of Asphalt Materials by Ductilometer

ASTM D6521, Standard Practice for Accelerated Aging of Asphalt Binder Using a Pressurized
Aging Vessel (PAV)

ASTM D6648, Standard Test Method for Determining the Flexural Creep Stiffness of Asphalt
Binder Using the Bending Beam Rheometer (BBR)

ASTM D7173, Standard Practice for Determining the Separation Tendency of Polymer from
Polymer-Modified Asphalt

ASTM D7175, Standard Test Method for Determining the Rheological Properties of Asphalt
Binder Using a Dynamic Shear Rheometer

ASTM D7405, Standard Test Method for Multiple Stress Creep and Recovery (MSCR) of
Asphalt Binder Using a Dynamic Shear Rheometer
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3 Terms and definitions
3.1

bitumen

See MS 124.

3.2

polymer modified bitumen

PMB
bitumen combined with one or more polymer modifiers

4 Materials and manufacture

4.1  Bitumen shall be prepared by the refining of crude petroleum by suitable methods.

4.2 Modifiers may be any organic material of suitable manufacture that is used in virgin or
recycled condition and that is dissolved, dispersed, or reacted in bitumen to enhance its

performance.

4.3 The PMB shall be homogeneous, free from water and deleterious materials, and shall
not foam when heated up to 175 °C.

5 Properties
5.1  The grades of PMB shall conform to all the requirements given in Table 1.

5.2  The project engineer has the discretion to use Table 2 or part of it in addition to Table 1
based on project requirement.

5.3 The PMB type that were made with fuel resistance properties, when required by project
engineer fuel resistance test should be carried out as outline in Annex A.
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Table 1. Requirement for PMB for asphalt pavement application

i Performance grade Test
Properties
64 70 | 76 82 methods
Original Binder
Dynamic shear
at 10 rad/s ASTM
Test temperature, °C 64 70 76 82 D7175
G*/sin 8, minimum kPa 1.00 1.00 1.00 1.00
Penetration ASTM
at25°C, 100 g, 55, 0.1 mm Report Report Report Report D5
Softening point, ASTM
minimum °C 48.0 55.0 70.0 80.0 D36
Flash point
(Cleveland Open Cup), 230 230 230 230 ASTM
L o D92
minimum °C
. . ASTM
o,
Solubility, minimum % 99.000 99.000 99.000 98.500 D2042
Elastic recovery ASTM
at 25 °C, minimum % 50 60 70 80 D6084
Rotational viscosity ASTM
at 135 °C, maximum Pa.s 3.0 3.0 3.0 8.0 D4402
Storage stability ASTM
at 163 °C for 48 h D7173/
Difference of softening ASTM
point, maximum °C 5.0 5.0 5.0 5.0 D36
. - . ASTM
Rolling Thin-Film Oven (RTFO) residue D2872
Dynamic shear
at 10 rad/s ASTM
Test temperature, °C 64 70 76 82 D7175
G*/sin §, minimum kPa 2.20 2.20 2.20 2.20
. o ASTM
Mass change, maximum, % 1.00 1.00 1.00 1.00 D2872
. . ASTM
Pressure Aging Vessel (PAV) residue DB521
. ASTM
0
PAV aging temperature, °C 100 100 100 100 DE521
Dynamic shear
at 10 rad/s ASTM
Test temperature, °C 31 (28 (25|22 |34 (31 (28 |25 |37 |34 |31 |28 |40 |37 |34 | 31 D7175
G*.sin 8, maximum kPa 5000 5000 5000 5000
© DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved 3
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Table 2. Optional test for PMB for asphalt pavement application

. Performance grade Test
Properties
64 70 | 76 | 82 methods
Original Binder
MSCR at 10 rad/s
Test temperature, °C 64 70 76 82
Traffic grade® S|H|V][E|S|[H|[V[E|S|[H|[V]E|[S[H[V]E ASTM
3o D7405
7 4.0/2.0{1.0/0.5/4.0{2.0/1.0{0.5/4.0|/2.0{1.0{0.5| 4.0/ 2.0| 1.0| 0.5
maximum kPa
Jnr diff,
maximum % Report Report Report Report
. . ASTM
Pressure Aging Vessel (PAV) residue D6521
PAV aging temperature, ASTM
oC 100 100 100 100 D6521
Bending beam
rheometer
PG grade -10|-16 -10|-16 -10|-16 -10|-16
Test temperature, °C 0| -6 0|-6 0| -6 0|-6 ASTM
c m S D6648
reep stifiness, S, 300 300 300 300
maximum MPa
m-value, minimum 0.300 0.300 0.300 0.300

a The traffic grade “S” for less than 10 million ESALs, “H” for 10 to 30 million ESALSs, “V” for more than 30 million
ESALs and “E” more than 30 million ESALs in extreme climatic and slow-moving traffic, suitable for airport.

6 Sampling

The material shall be sampled in accordance with ASTM D140/D140M.

7 Handling and packaging

7.1 PMBis normally supplied hot in bulk either by road tanker or marine vessel, and handling
procedures should be in accordance with the appropriate legal and safety requirements.

7.2 PMB may also be supplied in sealed drums or cartons, bitu-containers, bags and
suppliers’ recommendations should be sought with regard to appropriate handling procedures.
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Annex A
(informative)

Fuel resistance test

A.1 Sample preparation

A.1.1  Four Marshall samples are prepared in accordance to ASTM D6929. The samples are
mixed and compacted at conditions provided by the supplier with respect to the type of binder
used. The total number of blows required for each side of the sample is 75 unless otherwise
stated.

A.1.2 The Marshall specimens are then tested for the volumetric properties in accordance to
ASTM D2726. The air voids percentage are captured for comparison purposes. It is advised to
obtain air voids percentage close to the mix design used for the mixture unless otherwise stated.

A.2 Test procedure

A.2.1 After testing for the bulk specific gravity in the prior step, allow the samples to dry
overnight. Once the period has passed, measure the weight of each sample and use this weight
as the initial weight before immersion.

A.2.2 Place the container inside a fume cabinet with oil absorbent pads underneath to capture
any spillage. Ensure the fume hood is always turned on and the container is levelled. A metal
plate might be required to level the container from the back.

A.2.3 Position all four specimens ensuring equal spaces are left between each specimen and
the container’s walls as in Figure A.1.

[s‘}‘f"v_'/ 3 ‘ A 11.11

Figure A.1. Marshall specimen in tray for Kerosene Immersion Test (KIT)
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A.2.4 Add the required solvent slowly at the middle of the container to prevent any direct
solvent impact on the sample. Approximately 4-5 L of solvent is required per container or
enough volume to ensure the level all sample is fully submerged.

A.2.5 Stop the solvent addition once the level of the solvent has reached 25 mm above the
surface of the specimens as shown in Figure A.2.

Figure A.2. Marshall specimen soaked in Kerosene (KIT)

A.2.6 Aluminum foil is placed above the container to prevent any evaporation of the solvent.
A metal plate maybe needed to be placed on top of the foil for stability.

A.2.7 Continue the immersion for 24 hours with the fume hood on.

A.2.8 After the samples have been submerged for 24 hours, remove the samples from the
container and position the sample horizontally on a piece of oil absorbent pad and leave for
24 hours to allow for any excess solvent to evaporate. Ensure the samples are not in contact
with one another during this process.

A.2.9 After the 24 hours drying period, measure the weight of each specimens and calculate
the mass loss percentage according to the equation below. The maximum mass loss limit for
this test is usually 1 %.

Weight before immersion (g) — Weight after immersion (g)

P t l %) = X 100%
ercent mass loss (%) Weight before immersion (g) °

A.3 Report

Report the mass loss percentage and percent air voids of the specimens to the nearest 0.1 %.
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