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FOREWORD

This Malaysian Standard was developed by the Working Group on Damp Proof Courses for
Masonry under the authority of the Industry Standards Committee on Building, Construction
and Civil Engineering.

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

The purpose of damp proof courses is to prevent water rising up a wall from the ground, water
moving from one part of a wall to another and to deflect water from an inner wall of a cavity
wall construction to the exterior of the building. Damp proof courses may also be used in
masonry, chimney, parapet and parapet walls to protect the inside of the building from water
moving down from above.

They should be designed in conjunction with flashings and sheets for waterproofing, including

roofing sheets and damp proof sheets, to ensure a continuous barrier and should deflect
water to the exterior of a building so that it can drain away safely.
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Flexible sheets for waterproofing - Bitumen damp proof courses -
Definitions and characteristics

1 Scope

This Malaysian Standard specifies the characteristics of flexible sheets of bitumen intended
for use as damp proof courses for buildings. It specifies the requirements and test methods
and provides for the evaluation of conformity of the products with the requirements of this
Malaysian Standard.

This Malaysian Standard does not cover related products such as preformed cavity trays,
coping and flashings.

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 reference (including any amendments) applies.

MS ISO 9001, Quality management systems - Requirements

ISO 11925-2, Reaction to fire tests - Ignitability of building products subjected to direct
impingement of flame - Part 2: Single-flame source test

EN 1296, Flexible sheets for waterproofing - Bitumen, plastic and rubber sheets for roofing -
Method of artificial ageing by long term exposure to elevated temperature

EN 1847, Flexible sheets for waterproofing - Plastic and rubber sheets for roof waterproofing -
Methods for exposure to liquid chemicals, including water

EN 1848-1, Flexible sheets for waterproofing - Determination of length, width and straightness
- Part 1: Bitumen sheets for roof waterproofing

EN 1849-1, Flexible sheets for waterproofing - Determination of thickness and mass per unit
area - Part 1: Bitumen sheets for roof waterproofing

EN 1850-1, Flexible sheets for waterproofing - Determination of visible defects - Part 1:
Bitumen sheets for roof waterproofing

EN 1928, Flexible sheets for waterproofing - Bitumen, plastic and rubber sheets for roof
waterproofing - Determination of watertightness

EN 1931, Flexible sheets for waterproofing - Bitumen, plastic and rubber sheets for roof
waterproofing - Determination of water vapour transmission properties

EN 12310-1, Flexible sheets for waterproofing - Part 1: Bitumen sheets for waterproofing -
Determination of resistance to tearing (nail shank)

EN 12317-1, Flexible sheets for waterproofing - Part 1: Bitumen sheets for roof waterproofing
- Determination of shear resistance of joints
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EN 12691, Flexible sheets for waterproofing - Bitumen, plastic and rubber sheets for roof
waterproofing - Determination of resistance to impact

EN 13416:2001, Flexible sheets for waterproofing - Bitumen, plastic and rubber sheets for
roof waterproofing - Rules for sampling

EN 13501-1:2007+A1:2009, Fire classification of construction products and building elements
- Part 1: Classification using test data from reaction fto fire tests

BS 476, Fire tests on building materials and structures

3 Terms and definitions

For the purposes of this standard, the following terms and definitions given in EN 13416:2001
and the following apply.

3.1 bitumen damp proof course
Flexible sheets of bitumen or composites based on these materials whose function is to
prevent liquid water passing from one part of the wall to another. In composite sheets the
bitumen is the functional component.

3.2 carrier

Material incorporated into or onto the factory-made waterproofing sheet to ensure its stability
and/or mechanical resistance.

3.3 elastomeric bitumen

Petroleum bitumen and/or oxidised bitumen modified by the addition of thermoplastic rubbers.
3.4 Manufacturer's Declared Value (MDV)

Value declared by the manufacturer accompanied by a declared tolerance.

3.5 Manufacturer's Limiting Value (MLV)

Value stated by the manufacturer to be met during testing. The manufacturer's limiting value
can be a minimum or a maximum value according to statements made under product
characteristics of this standard.

3.6 oxidised bitumen

Straight run petroleum bitumen or a fluxed bitumen which has been hardened and rendered
less temperature susceptible by blowing with air at high temperature with or without the use of
a catalyst.

3.7 plastomeric bitumen

Petroleum bitumen and/or oxidised bitumen modified by the compound addition of polyolefin
or polyolefin copolymer.
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3.8 sampling

Procedure used to select or constitute a sample.
3.9 sample

Sheet from which a test piece is taken.

3.10 surfacing

Material applied to the surfaces of waterproofing sheets as an anti-sticking substance on one
or both surfaces of the damp proof course.

3.11 test piece

Part of the sample from which test specimens are taken.

3.12 test specimen

Piece of precise dimensions taken from the test piece.

3.13 waterproofing

Action to prevent the passage of water from one plane to another.
3.14 waterproofing sheet

Factory-made flexible sheet including any carriers, facings, surface texture and/or backing.

4 Product types

For bitumen damp proof courses there are no product types.

5 Product characteristics
5.1 General

5.1.1  Where a tolerance is limited by this standard it does not have to be declared by the
manufacturer.

5.1.2 When tested for purposes other than initial type testing or factory production control,
the tests are to determine product characteristics indicated in this standard shall be started
within 1 month upon receiving of the product from the manufacturer.

5.2 Deviation from test sample dimensions

Where the contours of the product, make it impossible to obtain a test sample of the required
dimensions, or otherwise render the test impracticable, testing may be carried out either on
samples of different dimensions or if still impracticable on the equivalent flat sheet of the
same thickness as the finished product. Any such deviations from the test method shall be
recorded on the test report and the product data sheet.
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5.3 Visible defects
The product shall be free of visible defects determined in accordance with EN 1850-1.
5.4 Dimensions and tolerances

The length, width and straightness shall be determined in accordance with EN 1848-1. The
length and width shall be greater than or equal to the manufacturer's limiting value (MLV).
The maximum deviation from straightness shall not exceed 20 mm per 10 m length, or in
proportion for other lengths (e.g. 10 mm per 5 m length).

5.5 Thickness and mass per unit area

The thickness and mass per unit area shall be determined in accordance with EN 1849-1.
Where a product is specified by mass per unit area, the mass shall lie within the declared
tolerance of the manufacturer's declared value. Where it is not practicable to obtain a sample
(see 5.2), a larger sample area shall be used and the deviation from the test method is noted.
If a product is specified by thickness, the thickness shall lie within the tolerance of the
manufacturer's declared value. No single measurement shall lie outside the declared
tolerance of the manufacturer's declared value.

5.6 Watertightness

Watertightness shall be determined by Method A or B of EN 1928 using a pressure of 2 kPa
and shall give a pass result.

5.7 Resistance to impact

Resistance to impact shall be evaluated when subject to regulatory requirements, and may be
evaluated when not subject to such requirements. It shall be determined in accordance with
EN 12691 and the result shall be greater than or equal to the manufacturer's limiting value.

5.8 Durability

5.8.1 Against artificial ageing/degradation

In order to verify the artificial ageing behaviour of the product, watertightness shall be
determined after exposure in accordance with EN 1296 for a period of 12 weeks. The
watertightness shall be determined in accordance with Method A or B of EN 1928 at a
pressure of 2 kPa and shall give a pass result.

5.8.2 Against chemicals

Information on the chemical resistance of bitumen is given in Annex A. Where the product is
likely to come into contact with a "not stable in all cases" substance, the resistance shall be
evaluated according to EN 1847, the test parameters being declared with the result, and
subsequently tested according to EN 1928, giving a pass result.

NOTE. Experience has shown that water has little or no effect upon the in-service performance of
reinforced bitumen sheets.
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5.9 Resistance to tearing (nail shank)

Where required, the tear resistance (nail shank) shall be determined in accordance with EN
12310-1 and the results shall lie within the declared tolerance of the manufacturer's declared
value.

510 Joint strength

Where required, the joint strength shall be determined in accordance with EN 12317-1 and
the results shall lie within the declared tolerance of the manufacturers declared value.

5.11 Water vapour transmission properties

Where required, the water vapour transmission properties shall be determined in accordance
with EN 1931 and the results shall lie within the declared tolerance of the manufacturer's
declared value.

5.12 Reaction to fire

Reaction to fire shall be evaluated when subject to regulatory requirements, and may be
evaluated when not subject to such requirements. It shall be tested and classified in
accordance with EN 13501-1:2007+A1:2009, Table 1 and BS 476. When tested according to
ISO 11925-2, the products shall be tested under conditions of surface flame attack.

5.13 Dangerous substances

Products shall conform to any applicable provisions related to dangerous substances.
Bitumen sheets covered by this standard shall not contain asbestos or coal tar constituents.

The manufacturer shall disclose on the product wrapper and in the health and safety data
sheets the use of any additive or constituent considered hazardous.

6 Evaluation of conformity
6.1 General

The compliance of a bitumen damp proof course with the requirements of this standard and
with the stated values (including classes) shall be demonstrated by:

a) initial type testing; and
b) factory production control by the manufacturer, including product assessment.
For the purposes of testing, products may be grouped into families, where it is considered that

the results for a given characteristic from any one product within the family are representative
for all other products within that family.

© STANDARDS MALAYSIA 2013 - All rights reserved 5
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6.2 Initial type testing
6.2.1 General

Initial type testing shall be performed to show conformity with this standard. Tests previously
performed in accordance with the provisions of this standard (same product, same
characteristic(s), test method, sampling procedure, system of attestation of conformity etc.)
may be taken into account. In addition, initial type testing shall be performed at the beginning
of the production of a new product type (unless a member of the same family) or at the
beginning of a new method of production (where this may affect the stated properties).

All characteristics in Clause 5 shall be subject to initial type testing, where required, see
Table 1.

Whenever a change occurs in the product design, the raw material or supplier of the
components, or the production process (subject to the definition of a family), which would
change significantly one or more of the characteristics, the type tests shall be repeated for the
appropriate characteristic(s).

The results of all initial type tests shall be held by the manufacturer for a period of at least five
years after the date of last production of the products to which they relate.

6.2.2 Sampling
Samples shall be taken according to EN 13416. The minimum number of tests to show

compliance for initial type testing shall be one for all characteristics unless a given test
method specifies otherwise.
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Table 1. Compliance criteria for initial and further testing

Clause in this

Compliance

Property Parameter Test method Malaysian criteria
Standard (where required)
Visible defects Visible defects EN 1850-1 5.3 No visible defects
Length l\./la.nlufacturers EN 1848-1 54 Greater than or
limiting value equal to MLV
Width l\./la.nlufacturers EN 1848-1 54 Greater than or
limiting value equal to MLV
Thickness Manufacturer's Within the declared
declared value EN 1849-1 54 tolerance of the
MDV
Straightness 20 mm/10 m EN 1848-1 5.4 Pass
Mass Manufacturer's Within the declared
declared value EN 1849-1 55 tolerance of the
MDV
Watertightness | Watertight at EN 1928 56 Pass
2 kPa
Resistance to Manufacturer's Greater than or
impact limiting value EN 12691 5.7 equal to MLV
Durability Watertight at EN 1296 test Pass
(artificial 2 kPa afterwards to EN 5.8
ageing) 1928
Durability Watertight at EN 1847 test Pass
(chemicals) 2 kPa afterwards to EN 5.8
1928
Resistance to Manufacturer’s Within the declared
tearing (nail EN 12310-1 5.9 tolerance of the
shank) declare value MDV
Joint strength Manufacturer's Within the declared
EN 12317-1 5.10 tolerance of the
declare value
MDV
Water vapour Manufacturer’s Within the declared
transmission EN 1931 5.11 tolerance of the
) declare value
properties MDV
Reaction to fire EN 13501-1 and Classification
Euroclass 5.12

BS 476

fulfilled

© STANDARDS MALAYSIA 2013 - All rights reserved




MS 2529:2013

6.3 Factory production control (FPC)
6.3.1 General

The manufacturer shall establish, document and maintain an FPC system to ensure that the
products placed on the market conform to the stated performance characteristics. The FPC
system shall consist of procedures, regular inspections and tests and/or assessments and the
use of the results to control raw and other incoming materials or components, equipment, the
production process and the product.

If a manufacturer claims compliance with FPC requirements by operating an ISO 9001
system, MS 1SO 9001 shall be applied in full and shall be made specific to the requirements
of this standard.

The results of inspections, tests or assessments requiring action shall be recorded, as shall
any action taken. The action to be taken when control values or criteria are not met shall be
recorded.

6.3.2 Frequency of testing

The minimum frequencies of testing for factory production control are given in Table 2. All
other relevant characteristics shall be controlled indirectly (e.g. by control of product
composition).

Table 2. Frequencies of testing for FPC

Minimum frequencies of testing per
Clause Characteristic
batch week month year
5.3 Visible defects 1
5.4 Length 1
5.4 Width 1
5.4 Straightness 1
5.5 Thickness and mass per unit area 1
5.9 Tear resistance® 1

@ Only where declared.
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7 Product data sheet

The characteristics of the product shall be listed in a technical data sheet, an example of
which is shown in Annex B. The technical data sheet shall give at least the following
information:

a) product trade name and manufacturer's name;

b) origin/source of manufacture or traceable code;

c) method of application;

d) results from the tests in Table 1, as appropriate for the intended end use;

e) certification mark, if any;

f) consumer information, e.g. restrictions concerning use and storage and safety
precautions during installation and disposal; and

g) description of the product (e.g. type and number of carriers, type of coating, mass or
thickness, type of surfacing).

8 Marking, labelling and packaging

The following information shall be indicated on each roll or at least on each consignment:

a) production date or identification number;

b) product trade name;

c) length and width;

d) thickness or mass; and

e) labelling according to national regulations related to dangerous substances and/or health
and safety.

© STANDARDS MALAYSIA 2013 - All rights reserved 9
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Annex A
(informative)

Information about chemical resistance

Table A.1 describes the chemical resistance of bitumen in contact with commonly occurring
substances.

Table A1. Chemical resistance of bitumen

Substance Concentration Temperature Temperature
(%) £30°C £65°C
Inorganic acids
Sulphuric acid <25 + +
>25and <95 + °
>95 - -
Oleum - -
Nitric acid <10 + °
>10and <65 ° °
> 65 - °
Hydrochloric acid <25 + +
> 25 and < 36 + °
> 36 ° -
Organic acids
Formic acid 40 + o
Benzoic acid +
Butyric acid - -
Acetic acid 25 + +
Oleic acid - -
Oxalic acid + +
Phenois - -
Phthalic acid +
Tataric acid <25 + +
> 25 +
Citric acid + +
Inorganic bases
Ammonium hydroxide + +
Potassium hydroxide + °
Sodium hydroxide + °
Organic bases
Pyridine and derivates - -
Triethanolamin +

10 © STANDARDS MALAYSIA 2013 - All rights reserved
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Table A1. Chemical resistance of bitumen (continued)

Substance Concentration Temperature Temperature
(%) £30°C £65°C

Salt solutions
Chlorides + +
Nitrates + +
Sulphates + +
Different substances
Drinking water + +
Beer +
Glycol + +
Molasses + +
Sugar + +
Soap solution + +
Liquid manure +
Sewage ° °
Reaction period 30 days.
Key
+ stable,
° not stable in all cases - to be checked,
- unstable

Table A2. Chemical resistance of bitumen depending on concentration, reaction
period and room temperature

Substance Concentration Solid bitumen for trafficked areas Oxidised
(%) Types 20/30 and 35/50 bitumen
6 months 1 year 1.5 years 2 years 5 years
Inorganic acids
Hydrochloric acid <10 + ° - +
>10and < 30 ° ° - +
Sulphuric acid <50 + ° - +
Nitric acid <10 ° - +
>10and <25 - - o
> 25 and < 50 - - -
Organic acids
Lactic acid - +
Butyric acid - +
Key
+ no attack,
°  low attack,

- strong attack
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Annex B
(informative)

Example of product data sheet

B1 General information

The following information is provided in the product data sheet:
a) date and reference of this technical data sheet;

b) product trade name;

c) manufacturer/supplier;

d) origin/source of manufacturing;

e) type of application;

f) method of application;

g) product information;

h) certification mark, if relevant;

i) consumer information”; and

j) description of the product (e.g. type and number of carriers, type of coating, mass or
thickness, type of surfacing).

) E.g. restrictions concerning use and storage and safety precautions during installation and disposal.

12 © STANDARDS MALAYSIA 2013 - All rights reserved
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Table B1. Example of information from testing

Characteristic Test method Units Eﬁ'?rrf;iift’ n st\;?:rl:e:: a
Watertightness EN 1928 - Pass
Durability (artificial ageing) EN 1296 and i Pass

EN 1928
Durability (chemicals) EN 1847 and i Pass
EN 1928
er:aasri{T(tfnce to tearing (nail EN 12310-1 N MDV
Resistance to impact EN 12691 mm MLV
Joint strength EN 123171 N/50 mm MDV
\é\:s:)irrﬁe\éapour transmission EN 1931 kg/(mz.s) MDV
Reaction to fire EN 13501-1 and EN 13501-.1
BS 476 - gs.?g)Note in
Length EN 1848-1 m MLV
Width EN 1848-1 m MLV
Thickness EN 1849-1 mm MDV
Mass EN 1849-1 kg/m? MDV
Straightness EN 1848-1 - Pass
Visible defects EN 1850-1 ) zj/ésfg)(l;?s

¥ To be completed by the manufacturer.

© STANDARDS MALAYSIA 2013 - All rights reserved

13




Acknowledgements

Members of Technical Committee on Bricks and Blocks

Prof Dr Badorul Hisham Abu Bakar (Chairman) Universiti Sains Malaysia

Ms Nor Azwamiza Abu Samah (Secretary)
Ir Bruce Chan Siew Keat

Mr Mohd Harris Ismail/Mr Mohd Idrus Din/
Mr Mohd Rizal Norman

Mr Jasni Ali

Mr Abdul Halim Ibrahim/Ms Tan Lee Lian
Mr Ooi Tat Lean/Mr Michael Thong

Ar Chong Swee Tshung

Mr Tiah Toh Twin

Mr Mohammad Shaharin Ahmad Latif

Mr Hanon Nazir Mohd Basir

Mr Zaini Ahmad

Mr Safingi Bidin

Brig Gen Sr Haji Mohd Amin Mohd Din
Assoc Prof Dr Jamaludin Mohd Yatim
Prof Dr Ir Che Sobry Abdullah

SIRIM Berhad

Association of Consulting Engineers
Malaysia

Construction Industry Development Board
Malaysia

Jabatan Bomba dan Penyelamat Malaysia
Jabatan Kerja Raya Malaysia

Master Builders Association Malaysia
Pertubuhan Akitek Malaysia

Real Estate and Housing Developers'
Association Malaysia

SIRIM QAS International Sdn Bhd (Product
Certification and Inspection Department)
SIRIM QAS International Sdn Bhd (Testing
Services Department - Civil and
Construction Section)

SIRIM QAS International Sdn Bhd (Testing
Services Department - Fire Protection
Section)

The Cement and Concrete Association of
Malaysia

The Chartered Institute of Building Malaysia
Universiti Teknologi Malaysia

Universiti Utara Malaysia

Members of Working Group on Damp Proof Courses for Masonry

Assoc Prof Dr Megat Azmi Megat Johari
(Chairman)

Ms Nor Azwamiza Abu Samah (Secretary)
Mr Cheah Eng Hooi

Ir Che Mimi Suriyani Ismail
Ms Nor Azina Yahaya

Ar Ng Chin Heng
Mr Peter Sim/Mr Ng Meng Yoong
Mr Hanon Nazir Mohd Basir

Mr Kelvin Lim Eng Tat

Brig Gen Sr Haji Mohd Amin Mohd Din
Assoc Prof Ir Dr Ibrahim Kamaruddin
Mr Freddie Loo Choon Hiong

Universiti Sains Malaysia

SIRIM Berhad

Island Waterproofing Construction (M) Sdn
Bhd

Jabatan Kerja Raya Malaysia

Malaysian Plastics Manufacturers
Association

Pertubuhan Akitek Malaysia

Shell Malaysia Trading Sdn Bhd

SIRIM QAS International Sdn Bhd (Testing
Services Department - Civil and
Construction Section)

Sunny Packaging Industries Sdn Bhd

The Chartered Institute of Building Malaysia
Universiti Teknologi PETRONAS

Viking Asphalt Sdn Bhd

© STANDARDS MALAYSIA 2013 - All rights reserved



© Copyright 2013

All rights reserved. No part of this publication may be reproduced or utilised in any
form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from the Department of Standards Malaysia.



