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Foreword

This document (EM 1504-T:2006) has been prepared by Technical Committee CENTC 104 “Concrete and
related products”, the secretariat of which is held by DIN,

This European Standard shall be given the status of a national standard, either by publication of an identical
taxt or by endorsement, at the latest by January 2007, and conflicting national standards shall be withdrawn at
the latest by December 2008,

It has been developed by sub-commiltee & "Protection and repairs of concrete structures™ (Secrelanal
AFNOR).

This Part of EM 1504 does nol supersede any other European Standard.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association and supports essential requirements of EU Construction Products Directive
(88106/EC).

For the relationship with the EU Directive, see informalive Annex Z&, which is an integral part of this
document.

This Part of EN 1504 includes an informative Annex A, dealing with minimum frequency of testing for factory
production control.

Thiz Part of EM 1504 iz one of the parts of this standard on products and systems for the repair and protection
of concrete structures. The other parts are listed below:

EM 1504-1, Products and spstems for the protection and repar of concrele shuciures — Delinilions,
reguiraments, gualily control and evalualion of conformily — Pant 1: Definitions,

EM 1504-2, Producis and systems for the profection and repair of concrefe struclures — Definilions,
requirements, quality control and evalualion of conformify — Part 2 Surface protection systems for concrete.

EM 1504-3, Products and systems for the protection and repar of concrele siuclures — Delinilions,
reguirements, gualily control and evalualion of conformily — Pant 3: Structural and non-strucliural repair,

EM 1504-4, Producls and systems for the prolection and repair of concrefe struclures — Definilions,
requirements, quality control and evaluation of conformity — Part 4. Structural bonding.

EM 1504-5 Products and systems for the protection and repair of concrete shruciures — Definilions,
reguirements, guality controd and evaluation of conformily — Part & Concrate injection.

prEN 1504-6', Products and systems for the protection and repair of concrete sfructures — Definitions,
requirements, quality control and evalualion of conformily — Part & Anchoring of reinforcing steel bar,

EM 1504-8, Products and syslems for the protection and repalr of concrele struclures — Definiions,
reguwiraments, gqualily control and evaluation of conformity — Pant 8 Qually controd and evaluation of
corformity.

! This document is in preparation.
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ENV 1504-92), Products and systems for the protection and repair of concrete struclures — Definitions,
requirements, quality control and evaluation of confarmity — Part 9: General principles for the use of products
and syslems.

EM 1504-10, Products and syslems for the profeclion and repair of concrete structures — Definitions,
requirements, quality control and evaluation of conformity — Part 10 Site application of products and syslems
and gualty controd of the works,

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, lceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherdands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden,
Switzerland and United Kingdom.

23 EMV 1504-8 will have to be modified when adopied as EM according to finalization of this Europaan Standard.
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1 Scope

This Part of EM 1504 specifies requirements for the identification and the performance (including durability
aspects) of products and systems for active and barrier coatings for protection of existing uncoated steel
reinforcement and embedded steel in concrete structures under repair.

This standard does not cover products for cormosion protection of pre-stressing steels and stainless steals.

2 Normative references

The following referenced documents are indispensable for the applicalion of this document. For dated
references, only the edilion cited applies. For undaled references, the latest edition of the referenced
document (including any amendments) applies.

EM 1015-4, Methods of lest for mortar for masonry — Part 4; Determinabion of consistence of fresh maortar (by
plunger penelration)

EM 1504-1:2005, Producls and syslems for the protection and repair of concrele struclures — Delfinilions,
reguirements, gualily control and evalualion of conformily — Pad 1: Definitions

EM 1504-8:2004, Products and systems for the protection and repair of concrete struclures — Definitions,
requirements, quality comnfrod and evaluation of conformity — Part & Quality control and evaluation of
corformify

EWNY 1504-9:19897, Producls and syslems for the profeclion and repair of concrele struclures — Definilions,
Reguirements, Quality control and evalualion of conformity — Part 9 General principles for the use of

producls and syslems

EM 1767, Products and systems for the protection and repair of concrede structures — Test methods —
Infrared analysiz

EM 18771, Products and systems for the protection and repair of concrele siructures — Tes! methods —
Reactive funclions related to epoxy resing — Part 1; Delermination of epoxy eguivalent

EM 1877-2, Products and systems for the protection and repair of concrele structures — Tesl methods —
Reactive functions related fo epoxy resins — Fart 2: Determination of amine functions using the fofal basicily
numiber

EM 12614, Products and systems for the protection and repalr of concrete siructures — Test methods —
Determination of glass transition lemparalures of polymers

EM 13062, Producls and systems for the protection and repair of concrede structure — Test method —
Determination of thixotropy of products for profection of reinforcement

EN 15183 ¥ Products and systams for the protection and repair of concrele structures — Tes! methods —
Corrosion profechion hest

EN 15184 * Products and systems for the protection and repair of concrete structures — Test methods —
Shear adhesion of coated sfeel o concrele [puli-oul test)

3 This decument is in preparation,
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EM IS0 BBB, Plaslics and ebonite — Determination of indenlalion hardness by means of a duromeler (Shore
hardness) (IS0 868:2003)

EM 120 2811-1, Paints and vamishes — Determinalion of density — Part 1. Pyknometer method (130 2811-
1.1997)

EM IS0 2811-2, Painls and vamishes — Delermination of density — Pan 2: Immersed body [plummet)
method (IS0 2811-2:1997)

EM IS0 3218, Plaslics — Polymersfresing in the lqwid stale or as emulzions or dispersions — Delerminalion
of viscosily using a rotalional viscomeler with defined shear rate (150 3271871983

EM IS0 3251, Painls, varnishes and plastics — Delermination of non-volaltile-maller conten! (180 3251:2003)

EM 120 8514, Painls and vamishes - Determination of the pol e of multicomponent coaling syslems —
Preparalion and conditioning of samples and guidelines for testing (150 8574, 2005)

EN ISO 11358, Plastics — Thermogravimetry (TG) of polymers — General principles (IS0 11358:1997)

3 Terms and definitions

For the purposes of this document, the terms and definitions given inm EM 1504-1:2005, EN 1504-8:2004, ENV
1504-9:1887 and the following apply.

31

active coatings

coatings, which contain electrochemically active pigments, which may function as inhibitors or which may
provide localised cathodic prolection

NOTE Camant is considered 1o ba an active pigment due to its alkalinity.

3.2
barrier coatings
coatings which isolate the reinforcement from pone water in the surrounding cementitious matrix

4 Performance characteristics for intended uses

Table 1 lists the performance characteristics of reinforcement corrosion prolection products and systems,
which are required for “all intended uses” or “for certain intended uses” according to the “principles” and
“methods” defined in ENY 1504-9. Performance charactenstics which are required for "all intended uses” are
marked B All other performance characteristics which are marked O may be required for “certain intended
uses”,

Performance requirements are given in 5.2,
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Table 1 — Performance characteristics for all and certain intended uses

Test methods Performance characteristics Intended uses

defined in . . = =
Active coating Barrier coating
11.1° 1.2
EM 15183 Corrosion protection [ | [ ]
EM 12614 Glags transition temperalune o [ ]
EM 15184 Shear adhesion (coated steel to concrete) O O
* Method in accordance with ENV 1504-9,

5 Requirements

5.1 |dentification requirements

The manufacturer shall undertake selected representative initial identification tests for the product or system
as specified in Table 2. These tests may be used o confirm the composition of the product at any time.
Acceplable tolerances are given in Table 2. The manufacturer shall hold the test records.

Table 2 — Identification test methods and requirements

Property Test method Requirementitolerance
Components (liquid)
Colour/genaral appaarance Visual Uniform and similar to the description pro-
vided by the manufacturer
Density
—  Pyknometer method ENISO 28111 [+3%
— Immersed body method EM IS0 2811-2 [+ 3%
Infrared spectrum EM 1767 Confirmed by visual comparison
Epoxy equivalent” EN 1877-1 + 5%
Arnine functions® EN 1877-2 +6 %
Volatile and non-volatile matter EN 150 3251 5%
Thermogravimetric analysis EN 150 11358 | Confirmed by comparison and = 5 % with re-
spect to loss of mass at 600°C
Viscosity EM IS0 3218 + 20 %
Mixture
Pot-life” EN IS0 9514 +15%
Consistency EN 10154 +15 %
Thixotropy EN 13062 +15 %
Hardness (shore D after 7 days) |EM |50 BG3 + 3 units

3 Daly for epoxy (EF).
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5.2 Performance requirements

The manufacturer shall undertake initial performance tests on corrosion protection products in accordance
with Table 3 and the product shall comply with the requirements.

Table 3 — Performance requirements

Test methods Performance Requirements
defined in characteristics
EM 15183 Corrosion protection The test is considerad to have been passed if the coated zones

of the steels are free of corrosion and if rust creep at the ground
plate edge < 1 mm.

EM 12614 Glass transition At least 10 K above maximum service temperature
lemperature

EM 15184 Shear adhasion Azsessment criterion is the bond stress at a displacement of
{coaled steel to A=0,1 mim.
concreta)

The tesl is considered to have been passed if the bond siress
detarminad with the coated bars is in each case at least 80 % of
the referanca bond stress determinad for the uncoated bars.

5.3 Release of dangerous substances

Corrosion profection products shall not release substances dangerous o health, hygiene and the environment.
See Annex B (informative).

6 Sampling

General reguirements for sampling are set out in EM 1504-8.

7 Evaluation of conformity
7.1 General
General requirements for procedures for evaluation of conformity are set out in EM 1504-8,

7.2 Initial type testing

General requirements for initial type testing are set out in EM 1504-8,
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7.3 Factory production control

The manufacturer shall operale a factory production control (FPC) system to ensure thal production continues
to meet the identification and performance reguirements set out in 5.1 and 5.2 of this Part of EM 1504,

For FPC, the manufacturer can select representative identification or perfformance tests or may select other
test methods. Such other FPC test methods shall be correlated to the initial identification and perfformance test
meathods to ensure conformity of the product to the requirements of this standard. Such correlation shall be
clearly documented in the FPC system.

The FPC shall be undertaken in accordance with EN 1504-8,

Guidance on the frequency of identification and performance tests for FPC is given in Annex A (informative).
Frequencies may need to be increased during initial production or following an incident of non-confarmity.

Any deviation from this guidance shall be justified by documented evidence which demonstrates equivalence.
7.4 Assessment, surveillance and certification of factory production control

Provisions for the assessment, survelllance and cerification of FPC are given in EM 1504-8:2004,
Annex A (informative).

8 Marking and labelling

Requirements for marking and labelling are set out in Clause & of EN 1504-8:2004.

NOTE  For CE marking and labelling ZA.3 applies
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Annex A
(informative)

Minimum frequency of testing for factory production control

Identification/performance characteristic Polymer resins

Liquid compongnts
Colour/general appearance
Density

Volatile and non-volatile matter

P @ P B

Viscosity
Mixture
Fot-life®
Consistency
Thixotropy B

m

Frequency:
A every baich {as defined in EN 1504-8),

B ewvery 10 balches. every two weeks, or every 1 000 1§, whichever is the scomer [thal is, whichever requires the mosi frequenl
lesting).

8 Only for epoxy resin,

10
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Annex B
(informative)

Release of dangerous substances

In the absence of specific requirements relating to substances dangercus to health, hygiene and the
ervironment in this European Standard, Annex ZA applies,

1
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Annex ZA
(informative)

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

ZA.1 Scope and relevant characteristics

This European Standard has been prepared under mandate MM 28 “Products related to concrate, mortar and
grout” given to CEM by the European Commission and the European Free Trade Association.

The clauses of this and other Eurcpean Standards shown in this annex meet the requirements of this Mandate
given under the EU Construction Products Directive (B9M06EEC).

Compliance with these clauses confers a presumplion of fitness of the reinforcement corrosion protection
products and systems coverad by this annex for the intended uses indicated herein: reference shall be made
io the information accompanying the CE marking.

WARNING — Other regquirements and other EU Directives, not affecting the fitness for intended uses,
can be applicable to the construction product falling within the scope of this European Standard.

NOTE 1 In addibon to any specific clausas relating o dangerous subsiances contained in this standard, thare may ba |
olher requiregments applicable to the products falling within is scope (B.g. Iransposed European legislation and national
laws, regulations and adminestrative provissons), In order o meel the provisions of the EU Construction Products Direclve,
these requiremiants nesd also to be complied with, whien and whene they apply,

MOTE2  An informative database of European and national provisions on dangerous substances s available at the |
struction weab silg on EURDPA (accessad through ) Bl ntarprisa/ |

This annex establishes the conditions for the CE marking of the reinforcement corrosion protection products
and systems intended for the uses indicated in Table ZA.1 and shows the relevant clauses applicable.

This annex has the same scope as Clause 1 of this standard and is defined by Table ZA.1,

12
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Table ZA.1 — Scope and relevant clauses

Construction products: Corrosion protection products for repair and protection of concrete
Intended use: In buildings and civil engineering works
Essential Requirement clauses Levelis)or | Motes:
characteristics in this standard classies) | (expression of results)
Pull out strength of 5.2 Performance requiremeants Mone passfail criteria
coated steal in Table 3 Shear adhasion
concrate (bond
adhesion of coating to
steal and alkali
resistance)
Diffusion Resistance passffail criteria

5.2 Performance requirements Mone :
Corrosion protection . v passfail criteria
and workability Table 3 Corrosion protection
Durability passffail criteria
Glass transition 5.2 Performance requirements Mone Complying with the
temperature (where Table 3 Glass transition threshald value In K
relevant) temparatung
Release of dangerous | 5.3 Dangercus Substances Mona See NOTE 1 in ZA1 and
substances note after Figure ZA.1,

Manufacturer's declaration

NOTE  Cormosion protecton products are applied to minforcemant and then a mortar appled over tham. In these cases
thay are totally anclosed by the repair martar. That is the reason why reaction to fire has not o be tested.

The requirements on a certain essential characteristic is not of application in those Member States where
there are no regulations for such characteristic. In this case, manufacturers willing to place their products in
the market of these Member States are not obliged to determine nor to declare the performance of their
producis with regard to this characleristic and the oplion “no pedormance delermined” in the information
accompanying the CE mark may be used,

ZA.2 Attestation of conformity

ZA.2.1 System(s) of attestation of conformity

The system of altestation of conformily for the products indicated in Table ZA1, in accordance with the
decision of the Commission 199946%/EC as amended by 01/596/EC, as given for this product family in
Anmex |l of the Mandate MM28 “Products related to concrete, morar and grout”®, is shown in Table Z8 .2 for
the indicated intended use:

13
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Table ZA.2 — System of attestation of conformity

civil Bnginearing works

Product(s) Intended use(s) Level(s) or class|es) Attestation of
conformity
system(s)
For uses with low
performance . 4
Concrete protection and :&"'E:F::; ok b'."'::m‘“
repair products ks i
For uses in buildings and - 2+

Syatern 2+ : See CPD Annex 1112 (3] (First possibiity, mcluding cerificalion of the Taclory preduction contrel by an approved body
on the bagis of nilia irkpaction ol rﬂlﬂﬂﬂ' and al Fﬂttﬂﬂl production conlrd &s weall as of conlinuous sursaillance, adseasmen and
approval of factory production conlrel

System 4: See CPD Annex I11.2[5), Third possibilty

The attestation of conformity of the structural bonding products in Table Z5.1 shall be based on the evaluation
of conformity procedures indicated in Tablef{s) ZA.3 a) and ZA.3 b) resulling from the application of those
clauses of this or other European standards indicated therein.

Table ZA.3 a) — Assignment of evaluation of conformity tasks for corrosion protection products for
any intended uses other than those with low performance (system 2+)

Tasks Content of the task Ewvaluation of
conformity clauses to
£ - : ____Seely
Faclory production control (FPC) | Parameters related to all EM 1504-8:2004 5.5
characteristics in Table 241 EN 1504-7-2006,
Clause 7
Taszks for the
manufacturer | /Nitial  type lesting by the | All relevant characteristics of EM 1504-8:2004 5.2
manufacturer Table ZA.1 EN 1504-7:2006,7.2
Further testing of samples taken | All relevant characteristics of EM 1504-8:2004, 5.5
at the factory Table ZA.1
Cerlification | Initial inspection | Parameters related to all relevant | EN 1504-8:2004, 5.5
of FPC on the | of factory and of | characteristics of Table ZA.1 EN 1504-7:2006, 7.2
basis of FPC
Tasks for the
notified body Continuous Parameters related to all relevant | EN 1504-8:2004,
surveillance, characlaristics of Table ZA 1, Clause 7
assessmenis and EN 1504-7:2006, 7.4
approval of FPC

14
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Table ZA.3 b) — Assignment of evaluation of conformity tasks for injection products for uses with low
performance [system 4)

Tasks

Content of the task

Evaluation of
conformity clauses to

apply

Tasks for the manufaciure

Factory production control
(FPC)

Parameters related to all
ralevant characteristics of
Table 241

EM 1504-8:2004, 5.5 and
EM 1504-7:2008, Clauza
T

Initial type testing by the

All relevant characieristics

EN 1504-8:2004, 5.2

manufacturer of Table Z4.1

ZA.2.2 EC Certificate and Declaration of conformity

Cormosion prolection products under system 2+: When compliance with the conditions of this annex is
achieved, and once the notified body has drawn up the cerlificate mentioned 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 shall include;

name and address of the manufacturer, or his authorised representative established in the EEA, and the
place of production;

HOTE 1 The manufacturer may also be the person responsible for placing the product onto the EEA
markel, if he takes responsibility for CE marking.

description of the product (type, identification, use, ...}, and a copy of the informalion accompanying the
CE marking;

MHOTE 2 Where some of the information required for the Declaration is already given in the CE marking
information, it does not need to be repeated,

prowisions to which the product conforms (i.e. Annex ZA of this EN);

particular conditions applicable to the use of the product (e.g. provisions for use under certain conditions,
atc);

the number of the accompanying factory production control certificate;

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 a factory production conirol cerificate, drawn up by the notified body,
which shall contain, in addition to the information above, the following:

name and address of the notified body;
the number of the factory production conlrol cerificate;
conditions and period of validity of the certificate, where applicable;

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

Corrosion prolection products under system 4 When compliance with the annex is achieved, the
manufacturer or his agent established in the EEA shall prepare and retain a declaration of conformity, (EC
Declaration of conformity) which entitles the manufacturer to affix the CE marking. This declaration shall
include:

15
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— name and address of the manufacturer, or his authorised representative established in the EEA, and the
place of production;

— description of the product (type, identification, use, ....), and a copy of the information accompanying the
CE marking;

— provisions to which the product conforms [i.e. Annex ZA of this EM);

— paricular conditions applicable o the use of the product (e.g. provisions for use under cerain conditions,
etc.);

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

The above mentioned declaration and certificate shall be presented in the official language or languages of
the Member State in which the product is to be used.

ZA.3 CE marking and labelling

The manufaciurer or his authorised representative established within the EEA is responsible for the affixing of
the CE marking. Tha CE marking symbal 1o affix shall be in accordance with Directive S3/68/EEC and shall ba
shown an the repair product (or whan not pessible it may be on the accompanying label, the packaging or on
the accompanying commercial documents e.g. a delivery nota). The following information shall accompany
the CE marking symibol:

— identification number of the cerification body (only for products under systems 2+);

— name or identifying mark and registered address of the producer;

— the last two digits of the year in which the marking is affixed;

— number of factory production control certificate (if relevant);

— reference to this Eurcpean Standard;

— description of the product: generic name, material, dimensions, ... and intended usa;

— information on those relevant essential characteristics listed in Table ZA.1 which are to be declared
presented as ;

— declared values and, where relevant, level or class (including "pass” for passfail requirements,
where necessary) to declare for each essential characteristic as indicated in "Motes” in Table ZA.1;

— "no performance determined” for characteristics where this is relevant;

— asz an alternative, a standard designation which shows some or all of the relevant characteristics
(where the designation covers only some characteristics, it will need o be supplemented with
declared values for other characteristics as above.

The “No performance determined” (NPD) oplion may not be used where the characteristic is subject to a

threshold level. Otherwise, the NPD option may be used when and where the characteristic, for a given
intended use, is not subject o regulatory requiremeants in the Member State of destination.

16



EN 1504-7:2006 (E)

Figure ZA_1 gives an example of the information accompanying the CE-marking.

C€

01234

Any Co Ltd, PO Box 21, B-1050
06
01234-CPD-00234

EM 1504-7

Reinfarcement cormsion probeclion produect for uses other
ihan low peformancs nequinsments

Shaar adhasion Pass

Corrosion protection Pass

Glass transition =45 C
temperatura;

Dangerous Substances Comply with 5.3

CE conformity marking, consisting of the
"CE™symbol given in Direclive
93/68/EEC.

Identification number of the cerification
body (where relevani)

Mame or identifying mark and registerad
address of the producer

Las! two digits of the year in which the
marking was affixed
Certificate number (where ralevant)

No. of European Standard
Description of product
and
information on regulated charactenslics

Figure ZA.1 — CE marking information

The product should be accompanied, when and where required and in the appropriate form, by documentation
listing any legislation on dangerous substances for which compliance is claimed, together with any information

required by that legislation.

WOTE1  European legislation without national derogations need not be mentionad.

NOTE 2  Affixing the CE marking symbol means, if a product is subject to more than one directive that it complies with

all apphcable directives,
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