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Foreword

This Eurepean Standard {EN 13956:2005) has been prepared by Technical Committee CEN/TC 254 "Flexible
sheets for waterproofing”, the secretariat of which is held by 851

This European Standard shall be given the status of a national standard, either by publication of an identica
text ar by endorsement, at the latest by March 2006, and conflicting national standards shall be withdrawn at

the latest by June 2008.

his European Standard has been prepared under a mandate given 1o CEN by the BEuropean Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s). see informative annex ZA, which is an integral part of this European
Slandard.

According to the CEN/CENELEC Internal Regulations, the national standards crganizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republc,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Foland, Fortugal, Slovakia, Slovenia, Spain, Sweden, Swilzerland

and Unied Kingdom.
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1 Scope

This European Standard specifies the definitions and charactenstics of plastic and rubber sheets including
sheets made out of their blends and alloys (thermoplastic rubber) for which the intended use is roof
waterproafing. It specifies the requirements and test methods and provides for the evaluation of conformity of
the products with the reguirements of this European Standard.

C Fun lypical maisnais and applications, S50 ANnos

2 Normative references

The following referenced documents are indispensable for the application of this European Standard. For
dated references, only the edition cited applies. For undated references, the latest edition of the referenced
document {including any amendmenis) applies.

EN 405-5. Flexible sheets for waterproofing — Determination of foldabiity at fow lemperature — Part &
Plastic and rubber sheets for roof waterprooiing

EN 1107-2, Flexible sheets for waterproofing — Defermination of dimensional stability — Part 2: Plastic and
rubber sheets for roof waterproofing

M 12972004, Flexible sheets for waterproofing — Bitumen, piastic and rubber sheets for roof waterprocfing -
Method of artificial ageing by long term exposure to the combination of UV radiation, elevated termperature
and water

prEN 1548, Flexible sheets for waterproofing — Flastic and rubber sheels for roof waterproofing - Method for
expesure to bitumen

EN 1844, Flexible sheeis for waterproofing — Defermination of resistance to ozone — Plastic and rubber
sheels for roof waterproofing

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

EN 1848-2, Flexible sheets for walerproofing — Determination of length, width, straightness and flainess —
Part 2: Plastic and rubber sheels for roof waterproofing

EN 1849-2. Flexible sheets for waterproofing — Determination of thickness and mass per unit area — Part 2:
Piastic and rubber sheets for roof waterproofing

EN 1850-2. Flexibie sheets for waterproofing — Delermination of visible defects — Part 2: Plastic and rubber
sheets for roof waterproofing

EN 1928, Flexibie sheels for walerproofing — Bifumen, plastic and nubber sheets for roof walerproofing
Determination of watertightness

EN 1931, Flexibie sheets for waterproofing — Bilumen, plastic and rubber sfieets for ool wadler i oulinnyg —
Determination of waler vapour fransmission properios

EN 125310-2. Elexible sheets for waterproofing — Determination of resistance fo tearing — Part 2: Plastic and
rubber sheets for roof vaterproofing

EN 12311-2, Flexible sheets for waterproofing — Determination of tensile properties — Part 2: Plastic and
rubber sheets for roof waterproofing
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EN 12316-2, Flexible sheets for waterproofing — Deferrmination of peel resistance of joints — Part 2: Plastic
and rubber sheets for roof waterprooling

EN 12317-2, Flexible sheets for waterproofing - Determination of the shear resistance of joints - Part 2. Plastic
and rubber sheets for roof waterprocfing

EN 12691 Flexible sheets for waterprocfing — Biturmen, plastic and rubber sheets for roof walerproofing —
Determination of resistance fo impact

EM 12730, Flexible sheets for waterproofing — Bitumen, plastic and rubber sheets for roof waterproofing
Letermination of resistance to static loading

EN 13416, Flexible sheets for waterproofing — Bitumen, plastic and rubber sheets for roof waterproofing —
Rules for sampling

EMN 13501-1:2002, Fire classificalion of consfruction products and building elements — Part 1 Classification
tsing test dafta from reaction fo fire fests

prEN 13501-5, Fire classification of construction products and building elerments — Part 5 Classification using
resulls from external fire exposure o roof lesis

EN 13583, Flexible sheets for waterproofing — Biturmen, plastic and rubber sheels for roof waterproofing —
Deterrmination of hail resistance

prEMN 13948, Flexible sheets for watemproofing -— Bifumen, plastic and mibber sheats for roof waterproofing
Determination of resistance to rool penetration

EN ISQ 11925-2, Reaction fo fire tests — lgnitability of building products subjectfed to direct impingement of
flame — Par 2; Single-flame source test (IS0 11925-2:2002)

3 Terms and definitions
For the purposes of this European Standard, the following terms and definiticns apply.

3.1

waterproofing
action to prevent the passage of water from ane plane ta another

3.2

roaf waterproofing system
assembly of roof waterproofing components in its applied and jointed form, which has cerain performance

characleristics, to be assessad as a whole

3.3
roofing
waterproofing used in the roof of a building including roofs used for parking of vehicles and for roof gardens

34

flexible sheet for roof waterproofing
factory made waterproofing sheet, which can be rolled up or folded for 2asy transport to the site

3.5
sampling
procedure used lo salect or constitute a sample
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3.6
sample
sheet from which a tesl piece is taken

37
test piece
part of the sample from which test specimens are laken

iR
test specimen
piece of precise dimensions taken from the test piece

3.9
surface texture
textured pattern on one or both surfaces of the sheet creating a difference belween the effective and overall

thickness not exceeding 0,1 mm

3.10
surface profile (surface structure)
rased area on the surface of the shest c.rr&::utingé a difference between the effective and overall thickness

exceeding 0,1 mm or a backing exceeding 50 g/m

3.1

internal fabric
layer of woven or non-woven fabric of synthetic or mineral fibres incorporated in the sheet. This layer may or

may not constitute reinforcement

3.12

backing
layer of woven or non-woven fabric of synthetic or mineral fibres or other material fixed to the bottom of the

shaet. This layer may or may nat constitute reinforcement

3.13
overall thickness (e)
thickness of the sheet excluding any surface profile

3.14

effective thickness {eqs)

thickness of the sheet providing the waterproofing function including any surface texture or backing equal to ar
less than 80 g/m” but excluding any surface profile and backing greater than 80g/im*

3.15
welding
process of jointing by softening the surfaces to be united, either by heat or with the aid of a salvent (sclvent

welding, solvent bonding), and then pressing the softened surfaces together

3.16
adhesive bonding
process of jointing by applying adhesives to the surfaces to be united or by applying an adhesive tape. and

then applying pressure

3.17

hot bonding

process of bonding by vulcanising a non vulcanised rubber tape between the two sheets to be jainted by
means of heat and pressure
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3.18

manufacturer’s limiting value, (MLV)
value stated by the manufacturer to be met during testing. The MLV can be a minimum or a maximum value

according to stalements made under product characteristics of this European Standard

3.19

manufacturer's declared value, (MDV)
value declared by the manufacturer accompanied by a declared tolerance

4 Roofing system related characteristics

Testing shall be carried out according to Table A1,

5 Product characteristics

5.1 General

511 ‘Where a tolerance is Imited by this European Standard it does not have to be declared by the
manufacturer.

51.2 ‘Wwhen tested for purposes other than initial type testing or factory production control, the tests to
determine product characteristics indicated in this Eurcpean Standard shall be started within 1 month of

delivery from the manufacturer.
5.2 General characteristics

5.21 Visible defects

The product shall be free of visible defects in accordance with EN 1850-2,

5.2.2 Dimensions, tolerances and mass per unit area

rhe length, width, straightness and flatness shall be determined in accordance with EN 1848-2 and shall meet
the requirements given in Table 1. The values for straightness and flatness only apply to sheets supplied in
the form of rells. The values for straightness and flatness do not apply to folded sheets.

Table 1 — Length, width, straightness and flatness requirements

Length: The measured length shall lie within the declared tolerance of the MOV, The
tolerance of the MDYV shall lie within -0 % and +5 %.

Wiidth: The measured mean width shall lie within the declarad {olerance of the MOV, The
tolerance of the MDYV shall lie within =0.5 % and +1 9.

sStraigniness. he deviaton of the straighiness g shaii not exceed S0 mrn,

Flatness: The deviation of the flatness p shall not exceed 10 mm.

Thickness and mass per unit area shall be determined in accordance with EN 1548-2, except that where the
surface structure is caused by the inner layer, the mechanical thickness measurement methed shall be
applied and the result shall mest the requirements given in Table 2. Terms and definitions of this European
Standard shall have priority over those given in EN 1849-2.
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Table 2 — Thickness and mass per unit area requirements

Effective Thickness of the sheet providing the waterproofing function including any
thickness: surface texture but excluding any surface profile and backing shall be greater
than 80 ga‘m:’. The measured effective thickness shall lie within the declared
tolerance of the MDY, The tolerance of the MDV shall lie within -5 % and
FTU Yo

Single Each single measurement value shall lie within the declared tolerance of the
measurament: | MDV. The tolerarce of the MDYV shall lie within £10 %,

Mass: The mass per unit area shall lie within the declared tolerance of the MDV. The
tolerance of the MDV shall lie within =5 % and +10 %.

5.2.3 Watertightness

The watertightness shall be determined in accordance with EN 13248 using method B at an applied water
pressure of 10 kPa (0,1 bar) and shall give a pass result.

5.2.4 Effects of liquid chemicals including water

Information on the effect of liquid chemicals on plastics and rubber is given in Annex C. When further
infarmation on resistance to liquid chemicals is required, tests shall be conducted according to EN 1847 at a

temperature of 23 “C for 28 days.
5.2.5 Fire performance

5.2.51 External fire performance

Where the manufacturer wishes to declare external fire performance (e.g. when subject to regulatory
requirements), the product shall be tested and classified in accordance with prEN 13501-5. Where the defined

system meets the deemed to satisfy criteria’ no testing is required.

5.25.2 Reaction to fire

Where required, the product shall be tested and classified in accordance with EN 13501-1:2002, Table 1.
When tested according to EN SO 11925-2, the products shall be tested under conditions of surface fiame

attack.

HNOTE It is currently considered that the Euroclasses Classificabion system at Classes D and above reguires
investigation to determine its appropriatenass fo the products covered by this European Standard (the SBI test may be
inappropriate for products covered by the European Standard). Pending results of such an investigation and discussions in
the Fire Regulators Group, products covered by this Eurogean Standard are fested to EN [SO 11925-2.

If and when a new fire lest scenario and test method are developed for the products. this buropean Slancara wil be
amended to refer (o them.

1 Spe Commission Decision 2000/553/EC [5].

Coperighk Hidel Samdacds 1Tt
Provided by S under cem b W Bl Ungonltailed Cugmp

'-,'\hup—.\,..l =nn o

~aatirz kg e ed wib o | oo s Indon M5 Pénr! S Rsale



EN 13956:2005 (E)

5.2.6 Hail resistance

Where required, the hail resistance of the sheet shall be determinad in accordance with EN 13583 and =hall
be greater than or equal to the manufacturer's limiting value (MLV).

5.2.7 Joint strength

Where required, the peel resistance of joints shall be determined in accordance with EN 12316-2. The peel
resistance shall be greater than or equal to the manufacturer's limiting value (MLY). Where required, the shear
resistance of joints shall be determined in accordance with EN 12317-2, The shear resistance shall be greater
than or equal to the manufacturer's limiting value (MLV). If no result can be cbtained due to too great an
alongation, the grip distance may be reduced.

5.2.8 Water vapour properties

If necessary, the maoisture resistance factor g of plastic and rubber sheets may be determined in accordance
with EN 1931 and the result shall lie within the declared tclerance of the MDV. The tolerance of the MDV shall

lie within £30 3%,

5.2.9 Tensile properties (strength and elongation)

The tensile properties for homogencus sheets and sheets with a non-woven inner layer (e.g. fibre glass mat)
of iess than or equal to 80 g/m” shall be determined in accordance with Method B of EN 12311-2. For all cther
sheets Methad A of EN 12311-2 shall be used to determine tensile properties. The tensile force (Method A) or
the tensile stress (Method B) shall be greater than or equal to the manufacturers minimum limiting value
MLV for the longitudinal and transverse direction of the sheet. The mean of the elongation at maximum
tensile force (Method &) or the mean of the elongation at break (Method B) shall be greater than or equal 1o
the manufacturer's limiting value (MLV) for the longitudinal and transverse direction of the sheet.

2.2.10 Resistance to impact

Where required, the resistance to impact shall be determined in accordance with EN 12691 and shall be
greater than or equal to the manufacturer's limiting value (MLV).

5.2.11 Resistance to static loading

Where reguired, the resistance to static loading of the sheet shall be determined in accordance with either
method A or method B of EN 12730 and shall be greater than or egual to the manufacturer's limiting value

(MLWV). If method A is used, the depth of the penetrating tool shall not exceed 10 mm.

5.2.12 Tear resistance

VWnere required, the tear force shall be delermined in accordance with EN 12310-2. The mean of the tear
resistance (maximum tensile force of pre-cut test specimen) shall be grealer than or equal to the
manufacturer's limiting value (MLV) for the longitudinal and transverse direction of the sheet.

5.2.13 Resistance to root penetration

The resistance to root penetration shall only be determined for products used as root barniers. Where required,
the resistance to roct penetration determined in accordance with prEN 13548 shall give a pass result.

5.2.14 Dimensional stability

Dimensional stability shall be determined in accordance with EN 1107-2. The mean of the dimensional change
in length {AL) and width (AT) shall be less than or equal to the manufacturer's limiting value {MLV).
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5.2.15 Foldability at low temperature

Foldability at low temperature shall be cetermined n accordance with EN 495-5, Only the top surface (the
upper side of the sheet as used in-situ} shall be tested. The cold folding temperature shall be less than or
equal 1o the manufacturer's limiting value (MLV).

5 2 16 Behaviour following exposure to UV radiation, elevated temperature and water

vwnere required, winn e prodocl ia sulbjscle 1o SRposuUrs according te EM 1207, tha duration of exposare to

UV shall be 1 000 h.

Following expesure, the change in visual aspects shall be determined according to EN 1297:2004, Annex B.
Surface cracks according to EN 1297:2004, Table B.1, Grades 0, 1 and 2 will give a pass result for the visual

axamination. Grade 3 will give a fail result.

MOTE 1 The purpose of testing in accordance to EN 1297 is to characterize the long-term ageing behaviour of plashic
and rubber sheets. The test does not give results corresponding to the service condtiens in practice. Results should enly
be used to compare products of similar thickness, construction and composition, and they cannot be used for gensral
durability classification. The chosen expasure duration for artificial ageing in accordance to EN 1287 has no relevance to a

real produck lifetme,

NOTE 2  Sheets passing ETAG 006 reguirements are considered to comply w th the criteria for behaviour following
axposure {o UV radiation. elevated temperature and water.

5.2.17 Resistance to ozone

Where required, the sheet shall be tested according to EN 1844 and the sheet shall show no cracks. This test
is only required for sheets made of rubber materials.

5.2.18 Exposure to contact with bitumen

\Where required, the behaviour of the sheet where it may come in contact with bitumen shall be determined in
aceordance with prEN 1548. The sheet is compatible with bitumen if:

a) for sheets with an inner layer or backing, the percenlage loss in mass is less than or equal to 5 %

by far sheets without an inner layer or backing, the change in Young's Modulus is less than or equal to 30 %.
Results ohtained by this test method from sheets without an inner layer or backing can be applied to sheets
manufactured with same chemical formulation but having inner reinforcement layers or packing. The results
obtained on a given thickness apply to any product of the same formulation with greater thickness. By

experience, sheets with a non-woven backing of at least 150 g/m” or equivalent, which prevents any contact
of the waterproofing membrane with bitumen, are considered as bitumen compatible.

5.3 Dangerous substances

For products placed on the market within the Eurcpean Ecanamic Area see ZA.1, Qutside the EEA products
shall conform to any applicable provisions related to dangerous subslances valid in the place of use.

NOTE See also [3] and [4].

11
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6 Evaluation of conformity

6.1 General

The compliance of the product with the requirements of this European Standard and with the stated values
(including classes) shall be demonstrated by:

— initial type testing;
— factory production control by the manufacturer, including product assessment,

Test specimens shall be prepared from the sample taken in accordance with EN 13416,

For the purposes of testing, products may be grouped into families, where it is considered that the results tor
one or more characteristics from any one product within the family are representative for all preducts within
that same family {a product may be in different families for different characteristics).

6.2 Type testing
621 General

Initial type testing shall be performed to show conformity with this Eurcpean Standard. Tesis previously
performed in accordance with the provisions of this European Standard (same product, same characteristic(s),
test methed, sampling procedure, system of attestation of conformdty, etc) may be taken into account. In
addition, initial type testing shall be performed at the beginning of the preduction of a new product type (unless
a member of the samea family) or at the beginning of a new method of production {where this may affect the

stated properiies).
All characteristics in Clause & shall be subject to initial type testing, where relevant.

Whenever a change occurs in the product design, the raw material or supplier of the components, or the
production process {subject 1o 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).

6.2.2 Sampling

Samples shall be taken according o EN 13416, The minimum number of tests to show compliance for type
testing shall be one for all characteristics.

6.3 Factory production control (FPC)

.21 General

The manufacturer shall establish, document and maintain an FPC system to ensure that the products placed
on the market conform with the stated performance charactenistics. 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 malerials or compeonents, equipment, the production process and the praduct.

If a manufacturer claims compliance with FPC requirements by operaling an EN 150 9001 system
it is essential that EN |S0 9001 be applied in full and be made specific to the requirements of this European

Standard.

The resulls 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.
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6.3.2 Frequency of testing

Minimum frequencies of testing for factery production centrol are shown in Table B.1.

7 Product data sheet

The characteristics of the product, determined in accordance with the test methods specified in this Eurcpean
Standard, shail be listed i a lechnical dala sheet. The tochnical aata gheat shall give the following
information:

a) product trade name and manufacturers name,

b} origin/source of manufacture or fraceable code;

¢) type of application and roofing system (see also Table A1),

d) results of tests (see also Table A 1) according to intended end use system where relavant;

a) certification mark, if any;

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

g} descripticn of the product (2.9, type of base material, type of reinforcement, mass or thickness, type of
surfaces).

An example of a product data sheet is shown in Annex D

8 Marking, labelling and packaging

The foliowing information shall be indicated on each roll andfor in the accompanying technical or commercial
documentation:

a) produciion date or identification number;

by product trade name;

¢y length and width;

d) thickness ar mass;

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

Where 7A.3 covers the same infarmation as required by this clause, the reguirements of this clause are met,

2 Where the product is not suitable for all installation conditions, it is essential that the manufacturer declare
those installation conditions for which the product is suitable.
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Annex A
(normative)

Applicability of characteristics

Tyl M A miveme the ralsorant clhsrastarictios Aamnandina an the ranficna cocbem andine rasal=stans ramiiremanie
adeda AT gives The NRplewvant Charadiensiics Sepaencing on ine roonng syetem anolor reqluualons requliremenis.

Table A.1 — Roofing system-related characteristics

] J - Type of applicationf/roofing system |
. Exposed sheets Covered sheets
Clause | Testing for Adhered Mechanically | Gravel Roof
fastened ballasted gardens,
park decks
- or similar

| 5.2.1 | Visible defacts * * + +
522 Length + * + +
522 Width + + + +
522 Straighiness + + ! +
5.2.2 Flatness £ [ + :

522 . Mass per unit area + + + +
522 Effective thickness + + + +
h213 Walar tightness + [ + + *
5251 External fire performance 1 - -#

{ 5252 Reactien 1o fire t + + +
527 Joint peel resistance + + -

5.2.7 Joint shear resistance s + ! = +
5.2.8 Tensile strength : + + + *

' RZ24 Elongaton + | + + E
5210 Resistance to impact + + + +
521 Hesistance 1o stalic load - - 4 t
5212 Tear resistance ' - + - - -

| 5.2.13 Resistance to root - - . +°

| penetration
52.14 Dimensional stability + + + +
5.2.15 Foldability at low + + + +
temperature
5.2.1G L exposure (1 000 R} + + - -
TS24 Cliculs ol igund chigmmegis, = T B i
including water
5.2.6 Hail resistance + + ! - -
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Table A.1 (concluded)

Type of application/roofing system

t FRelevant
= Mot relevant

¥ Far rubber shaets anly.

Clause Testing for

Exposed sheets Covered sheets

Adhered = Mechanically Gravel Roof
fastened ballasted gardens or
similar

20 ‘...“,";_;t:-;- vapour propantios - + £ 4 =+
5217 Resistance to ozone + : + b | -
5218 | Exposure to bitumen = J . % |
Key

+  Depenpdant on reofing system, material, climatic condition or requlatory requirement.
“ Where the covering is in accordance with Commission Decision 2000/553/EC [£]
= For sheats used as root barriers in rocf gardens only.

Lopyigh! Betinh Standa s Inelieti
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Initial type test and frequencies of testing for factory production control

B.1 Type testing

Initial type testing is necessary for all characteristics, which are relevant in relation to the roofing system,

Annex B

material. climatic candition or requlatory requirement.

(normative)

Initial type testing does not need to be repeated as long as the stated product properties remain valid,

For characteristics under 5.2.5.1 External fire performance and 5.2.13 Resistance to roof penetration the type

testing is a system test.

B.2 Testing for factory production control (FPC)

The minimum frequencies of testing for factory production control are given in Table 5.1, All other relevant

characteristics shall be controlled indirectly {e.g. by contrel of product composition).

Table B.1 — Frequencies of testing for FPC

Minimum freguencics of testing per
Clause | Characteristic
batch week maonth year
(5.2.1 Visible defects 1
h.2.2 Width 1
(522 Straightness 1
5.2.2 Flatness 1
522 | Effective thickness or 1
mass per unit area
52.9 Tensile strength 1°
520 [ Elongaticn ) 1°
5.2.12 Tear resistance 1°
5215 Dimensional stability 2"
" Where a manufacturer is continuously producing numerous different sheets, which contain the same core
itvpe and mass) and the same type of coating, the frequency of these tests, which relate essentially 1o tha
core, may be considerad on the tetal number of these different sheets.
" Not necessary for sheets with non-woven glass mat carrier or compasite reinforcement containing glass.
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Annex C
(informative)

Information about chemical resistance

'he best judgement about the long term fitness for purpose of membranes under chemical environments is

based on practical experience. Table C.1 describes the chemicai resistance concerning common substances

{where the behaviour of all synthetic membranes in the market is assumed to be eguall. The judgement is

based on the changes of mechanical performance but note thal changes in colour are net considered. The
statements are valid for room temperature (23 °C) with a typical {est period of 28 days. It is the responsibility

of the manufacturer to inform the customer about chemical resistance.

It is recognized that a large amount of data concerning the chemical resistance is available. The table shown

here is based on-

— Kunststoff Handbuch Band !l Polyvinylchlorid, KrekelernWick iHsg.), Carl Hanser Veriag Miinchen, 1863,

= Kunststoff-Takellen, Carlowitz, 4. Auflage, Carl Hanser Verlag Monchen, 1995,

' detailed information or the behaviour concerning further substances is reguired, please refer to the original

Iiterature.
Table C.1 — Chemical resistance of plastic and rubber sheats
Substanca Concentration (%) Resl|stance
Inorganic acids

Sulphuric acid = 25 +
> 25 and < 98

_ - 98 -

Sulphurous acid <=6 +

Oleum =

Mitric acid 55 +

> 5 and £ 50 A

>50 _ -

Hydrachlonc acid <10 +

=10 )

Cznzm bt Brdim® Slzesd sk Inatitaticn
Frosaced by 15 under Bodrew wilth 1551 Lroostolud Crpg

M 1B ud ann Gr aobaoshing pee—iled wiroul Reunsn from 625 ok Tur Rimepin
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Table C.1 (corntinued)

Organic acids

Senzoic acid

Sutyric acid

Acetic acid =10
Oleic acid

Oxalic acig

Fhencols

Phthalc acid

Tartaric acid, aqueous

Citric acid, aqueous

Inorganic bases

Ammonium hydroxide,
aqueous

Potassium hydroxide,

agueous
Sodium hydroxide =10
=10 and = 50
= R0

Organic bases

Pyridine and derivates

Triethanolamir

Salt solutions

Chlorides

Nitrates

Sulphates

Different substances

Drinking water

Peaar

Glycol

Soap solution

Liguid manure

Key
+ 4l palymaric materials are resistant.

A Mot stable in all cases (see literature or to be checked).
- Mone of the palymeric materials are resistant.
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Annex D
(informative)

Example of a product data sheet

Date and reference of this technical data sheet
—  Product frade name.
— Manufacturer/supplier
Crigin /gource of manufacturing,
— Type of application and rocfing system (see Annex A),
— Product perfermance, see Table D14
— Certification mark where relevant.
— Consumer information®

— Description of product {e.g. lype of base material, type of reinforcement, thickness).

Table D.1 — Information from testing {(where relevant according to reofing system, see Table A.1)

Clause Characteristic Test method Unit Talerance Expression Value ar
of results statement
821 Visible defects EM 1850-2 Pass
522 Length EN 1848-2 T -0 % and MO
+5 Y%
hiz2 Width EM 1B848-2 m -,5 % ana rANS
+1 %,

. Straightness EM 1848-2 mem PALY <
5.2.2 Flatness EN 1848-2 mm MLV =
522 Mass per unit area EN 1845-2 kgim® -5% and MDY

+10 %%
522 Effective thickneszs EN 1845-2 mm =3 % and rADS
+10 o0
523 Water tightness EN 1928Method kPa Pass 2
8
5.2.5.1 Externai fire performance | ENV 1187 I
accordancea
with prEN
[ 13501-5

3} See ZA 3, which Imits information to be given in association with CE marking.

4) &.9. restrictions concerning use and slarage and safety precaution during instaltation and disposal
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Table D.1 {continued)

Value or

Clause | Characteristic | Test method Unit | Tolerance Expression
of results statement
52.5.2 Reaction to fire EN 13501-1 EN 13501-1
{see Mote in
g 252
) 2..? Joint peel resistance EN 12316-2 M mim MLV
5.2.7 Joint shear resistance EM 12317-2 N0 mm | MLV
5.2.9 Tensile strength EM 12311-2 M/S0 mm ML
or Mimm®
5.2.9 Elongaton EN 12311-2 e ML = |
5210 | Resistance to impact EN 12601 mm MY =
52.1 Resistance to static load EM 12730 kg MLY 2
Method B

5212 | Tear resistance | EN 12310-2 N MLV 5 =
5213 | Res, toroot penetration® | prEN 13248 Pass | ]
5.2, 14 Dimensional slability EN 1107-2 ! ML <
5215 Foldagility at low temp. EN 495-5 " MLV =
5216 U exposure EM 1207 Visual Pass
£2.4 Liguid chem_inel water® | EN 1847 | SeadnrexC | |
528 Hail resistance * EN 13583 mis MLV =
528 Water vapour properties & EN 1831 +30% MEW

5217 | Resistance to ozarie EMN 1844 Fass
5218 Exposure o bitumen prEm 1548 Pass

| Key

* Single values within = 10 %

" Eqr sheets used as root barriers in reof gardens only
“ On request only

1 Where required

" Rubber malenia's only
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Annex E
(informative)

Typical materials, structure of sheets and roofing systems

E.1 Typical materials

E.1.1 General

Three groups of synthetic materials are used in the application of flexible sheets for waterproofing: plastics,
rubbers and thermoplastic rubbers

Within these three groups there are various matenais, which can be different in their nature and way of
manufacturing. In the following there are iisted some typical materials for the individual groups. Other
materials may be possible, because this European Standard shouid not hinder further development. For some
materials short code designations have been established in the marketplace that differ from normative codes

E.1.2 Plastics

CSM or FE-CS Chilorosulfonyl palyethylene
EEA Ethylenelethy| acetate
Ethylens/ethyl acetate lerpolymer (stated in full in words)
EEBA Ethyiene/butyl acetate
ECB or EBT Ethylene, copolymer, bitumen
EVAC Ethylenefvinyl acetate
FPO or PO-F Flexible polyolefin
FPF or FP-F Flexioie polypropylene
PE Polyethylene
PE-C Chiorinated polyethylens
PIB Polyisobutylene
-F Falypropylene
PVC Folyvinylchloride
E.1.3 Rubbers
BR EButadiere rubber
CR Chloroprene rubber
CSM Chiorosulfonyl polyethylene rubber
EFDivi Terpolymer of ethylene, propylene and a diene with residual
unsaturated nortion of diene in the side chain
15 Isobutene-iscprene rubber {butyl rubber)
NER Acrylonitrile-butadiene rubber (nitrile rubber)
21
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E.1.4 Thermoplastic rubbers

= A, Elastomeric alloys

MPR Meit processible rubber

SEBS Styrene ethylene butylena styrene

TPE Thermaplastic elastomers, not cross-linked
MeF-X Thermaplastic elaslomers, cros s-linked
TPS or TPS-5EBS  SEBS-copolymers

TRV Thermoplastic rubber vulcanisate

E.2 Installation

S|astic and rubber sheets for roof waterprocfing are normally installed as a single layer roof waterproofing
membrane, The joints between sheets are often welded by the action of heat or soivent but they may also he
sealed using adhesive or adhesive tape or in the case of rubber material hot bonded, In all cases it is
impartant that the sheets are jointed by the method recommended Dy the manufacturer.

The roof waterproofing sheet may be fastened to the substructure with adhesive, be mechanically fastened, or
can be ballasted. The sheet has different requirements faor pach method of application and it is important that
the manufacturer s advice is scught as to the suilability of the sheet for the application,

At perimeter details it is normal to use special tims and these are often made from metal, which can be
laminated with a material compatinle with the main roof membrane, to enable the trim to be jointed to the main

membrane.

However when the sheet is applied, it is important that the system can withsland the expected wind uplift
forces. VWith mechanically fastened membranes fastenings can he varied to meet the exposure conditions.

With ballasted roofs, the membrane is loose laid, with only the perimeter being fastened, which allaws for
maximum movement of the substrate. The weight of the ballast (.. gravel or paving) has to provide the
ezistance to wind uplift forces. Separation layers are sometimes needed to prevent reaction between the
insulation and the roof waterprocfing sheet (see Figure E.1).

With ballasted roofs the thermal insulation can be placed above the waterprocfing membrane, avoiding the
need for a separate vapour control layer and providing protection from mechanical damage. In these so called
inverted roof systems it is usual to provide a filtter layer over the insulation lo prevent fine particles fram the
nal'ast penetrating dewn to the membrane, whare i could cause damage.

With mechanically fastened roof systems, the fastenings (usually screws with plale washers) are fixed through
the roof waterproofing sheet and covered with another layer of sheet. This can conveniently be done where
the sheet is jointed (see Figure E.3). Another way of fixing the sheet is to use fastenings anywnere on the
sheet independent from the overlaps and then waterproofing the penetrations with cover stnps.

Plasiic and rubber roof waterproofing sheets can be incarparated inlo suilable designs for roof gardens (sa=
Figure E.4).

With adhered plastic and rubber roof waterproofing, the membranes are often packed with a layer of other
material {e.g. polyester fleeca) in order to provide a good key for the adhesive, to help smoolh out steps in the
insulation and to allow for a degree of movement (see Figure E.5). \With appropriate membranes these roof
waterproofing sheets with backing can be applied as overlays to cld bitumen roofs {see Figure E.8).
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E.3 Typical roofing systems

In the following figures, examples of the most commaon roofing systems are shown (see Key after Figure E )

.
EE«.___—__

LA R A N

P T Y S 1¢

Figure E.1 — Gravel ballasted roof

EIRIR _,
WOANAREE —— .
o
U P 12

Figure E.2 — Gravel ballasted inverted roof

fr

— - 12

Figure E.3 — Mechanically fastened roof
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Figure E.4 — Roof garden
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Figure E.5 — Adhered roof
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Figure E.6 — Adhered roof — re-roof

ey to Figures E.1 v E.G

1 Gravel, 50 mm 7 Trickling filter

2 Roof waterproofing sheet & Drainage and water storage
3 Roof waterproofing sheet with backing 8 Protection layer

4 Bitumen roof waterproofing sheet 10 Thermal insulation

5 Garden substrate 11 Water vapour control layer
6 Separation layer (if necessary) 12 Substrate
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Annex ZA
(iInfermative)

Clauses of this European Standard addressing the provisions of the EU
Construction Products Directive

ZA.1 Scope and relevant characteristics

This Eurcpean Standard has been prepared under mandate M/102 Flexible sheets for waterproofing (as
amended) given to CEN by the Eurepean Commission and the European Free Trade Association.

The clauses of this Eurcpean Standard shown in this annex meet the requirements of the mandate given
under the EU Construction Products Directive (B9A106/EEC).

Compliance with these clauses confers a presumption of fitness of the plastic and rubber sheets covered by
this annex for the intended uses indicated herein; reference shall be made ta the information accompanying

the CE marking.

WARNING: Other requirements and other EU Directives, not affecting the fitness for intended uses, can he
applicable to the plastic and rubber sheets falling within the scope of this European Standard.

NOTE 1 In agdition o any specific clauses relating to dangerous substances contained in this European Standard,
there may be other requirements applicable to the products falling within its scape {e.g. transposed European leqisiation
and national laws. regulatinns and administrative provieions}. In arder to meet the provisions of lhe EU Conatrucliaon
Products Directive, these requirements nead also ta be complied with, when end whera they apply,

NOTE2  An informative database of Eurcpean and national provisions on dangsrous substances is available at the
Construction web site on EURCPA {accessed through hitp.Weuropa. eu int'commianterprise/construction/internald

dangsub/dangmain htm.

The following clauses of this European Standard meet the requiraments of the Mandate M/M102 and its
amendments M/126 and M/130 given under the Council Directive of 21 December 1983 on the appraximation
of laws, regulations and administrative provisions of the Member States relating to construction products
(89/106).

Clauses with reference to the mandate for membranes:

— Clause 1 Scope;

— Clause 2 Normative references regarding tests for mandated characteristics;

~— Clause 3 Definitions:

— Clause 5 Product characteristics indicated in Tabla 744 :

— Clausze § Evaluation of conformity,
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Table ZA.1 — Characteristics meeting Mandate M 102 given under CPD

Essential Requirement | Levels and/or classes Notes
characterisiics | clauses in
this EN
Fodarnal firg 5281 In accardancs with To comply with requlatory
performance prEN 13501-5 or deemed to | reguirements
satisfy
Reaction to fire 252 Classes in accordance with | See Mote in 5.2.5.2
EN 135011
Watertightness 5.2.3 -
Tensile properties 529 -
Root resistance 5213 : Only for root barriers
Resistance o 5.2.11 -
static loading
Resistance to 5210 -
impact
Tear resistance 5212 -
Jaint strength 5.2.7 -
Murability 5.2.16 -
Faldability 5.2.15 -
Dangeraus 5.3 - See relevant note in 24,1
substiances

- means that no classes or lavels are spacified by the mangalez

The requirement on a certain characteristic is not applicable in thosa WMember States (MSs) where there are
no requlatory requirements on that characteristic for the intended use of the product. In this case,
manufacturers placing their products on the market of these Member States are not cbliged either to
determine nor to declare the performance of their products with regard to this characteristic and the option "No
performance determined” (NPD) in the information accompanying the CE marking {see ZA.3) may be used.

ZA.2 Procedure for attestation of conformity of plastic and rubber sheets

ZA.2.1 Systems of attestation of conformity

The systems of attestation of confarmity of plasuc and rubber sneets indicated in Table ZA.1, in accordance
with the Decision of the Commission as given in Annex Il of the mandate M/102 as amended, are shown in
Tahle ZA.2 for the indicated intended use and relevant classes.
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Table ZA.2 — System of attestation of conformity

EN 13956:2005 (E)

Product

Intended use

Level(s} or class(es)

l

Attestation of
conformity system?

Flastic and rubber sheefs

Roof waterproofing
subject to reaction to
fire

Roof waterproofing
subject to external fire
performance

(A1, A2, B, C)*
(A1, A2, B Cy* D E
E

prEN 135014-5 for
products requiring testing

Class Faoor products

1
3

4

3

4

Keoof waterproofing”

2

2 System 1: See Directive 82/106/EEC {CPD) Annex HI.2(i) without audit-testing of samples.

Systern 2+ See CPD Annex |11.2 (i), First pessitility, including certification of the factory praduction contral by an
approved body on the basis of initial inspection of factory and of factory preduction control as well as of continucus

suivalllance, asseszment and approval of factory production control.

System 3. See CFD Annex ill.2{ii) second possibility.
System 4: See CPD Annex II1_2{ii) third possibility.

" Preducts/materials for which a clearly identifiable stage in the production process results in an improvemeant of the
reaction fo fire classification {2.g. an addition of fire retardants or a limiting of organic materials).

** Products/imaterials not covered by footngte (),

b Because all rocfing sheets have a requirement on watertighiness, all products covered by this standard come under
attestation system 1 or 2+ Systems 2 and 4 in Table 2A 2 indicate only that the characteristics ‘reaction to fire' andior
‘axternal fire performance’ are cither lested Ly a nulilied Lest laboraiony or are not tested art all,

For products under atlestation of conformity system 2+, the characteristics external fire performance and
reaction to fire shall be subject to initial type testing by a notified test laboratory under the responsibility of the

manufacturer.

For products under attestation of conformity system 2+, for the initial inspection of the factory and of the
factory production cantrol (FPC), and for the continucus surveillance, assessment and approval of FPC,
parameters related to relevant characteristics of Table ZA 1, in particular watertightness, shall be of interest to

the notified FPC certification boay.

Initial type testing of the relevant characteristics of Table ZA.1. carried out by the manufacturer, or by a
notified test laboratory in the case of reaction to fire and external fire performance, shall be in accordance with
the provisions of 6.2, The manufacturer shall operate a factory preduction control systemn In accordance with
the provisions of 6.3. The systems of attestation of conformity are shown in tabular form in Tables Z4.3.1 and

£A32.

Cepyaghl Brims Standarss rstil tion

Srowided By B8 wrdnr | cenne erth 85
1ot el ek ng Eom el witholt (2ome from =S

il P acl

ot raled Cupy

Mol for

Aesnka

27



EN 13956:2005 (E)

Table ZA.3.1 — Assignment of evaluation of conformity tasks for plastic and rubber sheets under

system 1

Tasks

Content of the task

Evaluation of
conformity
clauses to apply

Tasks under
the
responsibility
of the
manufacturer

Parametaers refated to all relevant

Tasks under
the
responsibility
of the product
cerification
body

Factory production contraol g3

(FPC) characteristics of Table ZA7] '

Initial lype testing by the All relevant characteristics of Table ZA1

nitiE ffpturer ing By except reaction to fire and, external fire 6.2

manut=e performance

Initial type testing by a Cxternal fire performance where testing is 57

notified test laboratory required -
S . Parameters related to all relevant

l,"'td'a[;FFsFEEEm" = characteristics of Table ZA.1, in particular 6.3

and o raaclion to fire and watertighiness

Continuous survelllance, Parameters related to all relevant

assessment and approval of | characteristics of Table ZA.1, in particular 6.3

FPC reaciion to fire and watertightness

Initial type tesfing Reaction to fire Classes (A1, A2 8, C)* 6.2

Table 7A.3.2 — Assignment of evaluation of conformity tasks for plastic and rubber sheets under

system 2+

Tasks

Content of the task

Evaluation of
conformity
clauses to apply

Parameters related to all relevant

Factory productien control 6.3
(FPC) characteristics of Table ZA1 "
. : All relevant characteristics of Table ZA.1
mﬂ;{:m ::rshng by the except reaction to fire and, externai fire 6.2
) | performance
Classification
Tasks under | |nitial type testing by a b F:eact@n:an to fire (A1, A2, B, C)**, D, E
the notified test laboratory | (see Note in 5.2.5.2) 6.2
responsibility - External fire performance for products
of the requiring testing
manufacturer Initial -
Enspécliun of | Parameters related to all relevant
Cartification characteristics of Tahle ZA.1, in particular 5.3
of FPC by :-E[E}:?W and of walerlighinsas
the FRFC :
certification | Continuous
body an the surveillance, Parameters related 1o all relevant
hasis of assessment characteristics of Table ZA.1, in parlicular 6.3
and approval | watertightness
of FPC
28

Copsighl Grgeh Saedacds lislbian
Frowsced fy (M wrider o walh 35 Urconbgled Cnpy
Ho wpencurtnn o nabw ok e parmetad siincal Loeman o 1HE

Mot Tod Ripsaia




EN 13956:2005 (E)

ZA.2.2 EC Certificate and declaration of conformity
When compliance with the conditions of this annex is achieved, and once the notified bady has drawn up the

certificate menticned below, the manufacturer or his agent established in the EEA shall prepare and retain a
declaration of conformity, which entitles the manufacturer to affix the CE marking. This declaration shail

include:

— name and address of the manufacturer, or his autharised representative established in the EEA, and the

plnhn rif [1rr'r'i||r'~1'ir1r|:

— description of the product {type, identification, use}, and a copy of the infarmation accompanying the CE
- marking,

— provisions to which the product conforms {i.e. Annex ZA) and a reference to initial type testing reports and
factory production control reports if applicable;

— particular cenditions applicable to the use of the product (e.g. provisions for use under certain conditions);
the number of the accompanying product cenlificate or factory production control certificale,

— name of, and position held by, the person empowered to sign the declaration on behalf of the
manufacturer or his authorised representative.

The declaration shall be accompanied by either a product certificate (products under system 1) or a factary
production contral certificate (products under system 2+), drawn up by the nctified body, which shall contain,
in addition to the information above, the following:
— name, address and identification number of the notified body;
— the number of the product certificate or factory production contral centificate,

conditions and period of validily of the certificate, where applicable;

— name of, and position held by, the person empowered to sign the certificate.

Ihe above mentioned declaration and certiicate shall be presented in the language or languages accepted in
the Member States where the product is used.

ZA.3 CE marking and labelling

The manufacturer or his authorised representative established within the EEA is responsible for the affixing of
the CE marking. The CE marking symbol to affix shall be in accordance with Directive 93/68/EC. The CE
marking symbol, the number of the EC cerificate of factory production control and the information required by

Clause 8 (except 8a)) shall be shown on a label altached {o the product.

The CE marking symbal shall also appear on the accompanying commercial (technical) documentation,
together with the following:

— identification number of the product or FPC certification body;
— name or identifying mark and registered address of the producer
— the last two digits of the year in which the marking is affixed;

— the number of the EC preduct certifficate or certificate of factory preduction control;
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—.. reference to this European Standard (EMN 13958),

— a description of the product: the information required by Clause 8 (except 8 a}), type of base material
type of carrier, type of surfacing, and intended type of application®;

—  information on the relevant essential characteristics in Table ZA1, namely:

— values and. where relevant, level or class to declare for each essential charactenstic;

— characteristics against which the "Mo performance determined” (NPD) option (or Class F for
reaction to fire or external fire performance) is relevant.

The "No performance determined” (NPD) option may not be used where the charactenstic is subject to a
threshald level, Otherwise the NPD aption may be used when and where the characteristic, for a given
intended use, is not subject to reguiatory requirements.

Figure ZA.1 gives an example of the information to be given on the accompanying commercial (technical)
documentation.

5 \wWhere the product is not suitable for all installation conditicns, it is important that the manufacturer declare
thoze installation conditions for which the product is suitable.
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in additiun iv any specine intformation refating to dan
be accompanied, when and where required and in
legislation on dangerous substances for
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EN 139856

2mx 30 mx 1,2 mm PVC with synthetic fabric as
reinforcing material. Exposed application:
mechanically fasiened rocf

External fire performance: Beqar t1) see
manufacturer's document Xyz*

Reaction to fire: E

Watertightness: Pass

Tensile strength in langitudinal direction-800 N/5( mm
Tensile strength in transverse direction: 600 N/SC mm
Elongation: 15%

Resistance to impact: 700 mm

Resistance to static loading: 20 kg

Tear resistance:; 180 N

Joint peel resistance: 450 N/S0 mm

Joint shear resistance: 800 N/S0 mm

Root resistance: NPD

Foldability at low temp: -30 *C

Curability: Grade 1, -20 °C

Figure ZA.1 — Example CE marking information to be
{technical) documentation, for a produc

by that legislation.
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CE conformity marking, consisting of the
"CE"-symbal given in Directive
93/68/EEC

identification number of the FPC
certification body

Name or identifying mark and registered
address of the producer

Last two digits of the year in which the
marking was affixed

FPC Certifficate number

Mo. of European Standard
Description of product
and
information on regutated characteristics

* This document to contain details of the
system(s), of which the roofing sheet is
a part. which were tested

given on the accompanying commercial
tin reaction to fire Class E

gerous substances shown above, the praoduct should also
the appropriate form, by documentation listing any other
which compliance is claimed, together with any information required

European legislation without natianal derogations need not be mentioned.
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