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National foreword

Thiz Britizh Standard is the official Englizh language version of
EN 1504-3:204}5.

EM 1504-3 iz a candidate "harmonized” BEuropean standard and Dally tokes into
account the requirements of the European Commizaion mandate M/1258,
Products related to conerete, mortar and grout, given under the EUT
Construction Products Dhirective (89 106/EEC), and 1z intended to lead to CE
marking. The date of applicability of EN 15043 az a harmonized European
Btandard, 1.e. the date after which this standard may be used for CE marking
purposzes, is subject to an announcement in the Official Jowrnal of the
European Communities.

The Commizzion in consultation with Member States haz agreed a transition
period for the co-existence of harmonized Europesn Standarde and their
corresponding national standardiz), It iz intended that this period will
comprise & period, usually nine months, after the date of the European
Standard, during which any required changes to national regulations are to be
made, followed by a further period, vsually of 12 months, for the
implementation of CE marking. At the end of this co-exiatence period, the
natienal standards(s) will be withdrawn.

EM 15004-3 15 the subject of transitional arrangements agread under the
Commission mandate. In the UK, there are no eorresponding national
standards of national origin.

The UK participation in preparation of EN 1504-3:2005 wae entrusted by
Technical Committes B/G17, Concrete, to Subcommittes B/G1T/E, Protection
and repair of conerete structures, which has the responsibility to;

—  aud enquirers to understand the text;

present to the responsible international/European commitbes any
enguiries on the interpretation, or proposals for change, and keep UK
interests informed:

—  monitor related international and European developments and
promulgate them in the UK.

A liet of organizations represented on this committes can be obtained on
request to its secretary,

Summary of pages

This document comprises a front cover, an inside front cover, page i, a blank
page, the EM title page, pages 2 to 25 and a back cover.

The B3I copyright notice displayed in this document indicates when the
document was last igsued.

Amendments issued since publication

Amd., Mo, Date Comments
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Cross-references

The British Standards which implement international or European publications
referred toin this document may be found in the BST Catalogue under the section
entitled “International Standards Correspondence Index”, or by using the

“Bearch” facility of the BBl Electronic Catalogue or of British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Usera are responsible for its correct application.

Complisnce with a British Standard does not of itself confer immunity
from legal obligations.
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EUROPEAN STANDARD EN 1504-3
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ICS 91.080.40; 01.040.91

English Yersion

Products and systems for the protection and repair of concrete
structures - Definitions, requirements, quality control and
evaluation of conformity - Part 3: Structural and non-structural

repair
Produils at systimes pow b profection o la réparation des Produkie und Systeme fr den Schutz und die
etructures an bétan - Défintions, exigances, mafrize da la Instendaelzung wan Belontragwarken - Dedinitonen,
quelité et évaluation da la condprmita - Partie 3 ; Aaparation Andprderungan, Cualitéisibaraachung und Baungilung der
slruciurale el réparalion nan stuciur s Komlgernital - Ted 3: Siatisch und tichi slalisch releanba

Instandsetzung

This Eurapsan Standard was approved by CEM on 25 April 2005,

CEMN mambars are bound 1o comply with the CENGENELES Imtarnal Regulations which slipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-te-dabe lsts and biblisgraphical referencas concarming such national
siandards may be oblained on application 1o the Ceniral Secretarist or o any CERW mambar,

This Eurapean Siandand axists in three alficial versions (Englizh, French, German). A varsion in any olher language made by iranslalion
undar the responsitility of a CEN mambar into its own language and notifiad to the Cantral Sacratanat has the sama slalus as the official
W SInnS.,

CEMN mambars are the national standards bodies of Ausiria, Belgivm, Cyprus, Gzach Rapublic, Denmark, Estania. Finland, France,
Gormany, Greecn, Hungary, lceland, Ireland, lkaly, Latva, Lithuania, Luxembourg, Malia, Methedards, Noreay, Poland, Poarlugal, Slovakia
Slevania. Spaln, Sweden, Switzedand and Linibad Kingodam.
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EURCFEAN CUMBMITTEE FUORE STARDARDLCATIOR
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUOR NORMUNG

Managemeant Centre: rue de Stassart, 3§ B-1050 Brussels

£ 2005 CEN Al rights of exploitaton in any foem and by any means resenad Red. Mo, EM 1504-3:2005: E
warkiwide for CEM natioral Mambers
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Foreword

This European Standard (EM 1504-3:2005) has besn prepared by Technical Committes CEMTEC 104
“Concrete and related producis”, the secretanat of which is hald by DIN.

This European Standard shall be given the stalus of a national standard, either by publication of an identical
ext o by endorsement, at the lalest by June 2006, and conflicling national standards shall be withdrawn al
the latest by December 2008

It haas beran developed by sub-committes B "Products and systems for the protection and repair of concrate
structuras” (Secrefariat AFMNOR).

This European Standard does not supersede any other Evropean Standard,

European Standard 1504 has been prepared under a mandaie gien o CEN by the Europsan Commissian
and tha European Free Trade Associafion and supporls essential reguirements of EU Construction Products
Directive [B310EEC) For the relationship bebween Parl 3 and the EU Directive, see compulsory informalive
Annex Zh, which is an integral part of this document

This Eurcpean Standard includes an informative Annex A, dealing with factory production controd, informative
Annex B, dealing with special applications and an informative Annex C dealing with the releass of dangerous
substances,

This document is one part of the Eurcpean Standard on “Froducts snd syetems for the prodection and repair
aof concrede struchures — Defipions, requirements, qualily confrl and evaivaiion of conformify”, The ather
parts are listed below:

—  Part 1: Definitions

—  Parl 2 Burface profechion sislems for concreles

—  Part 4; Staciural bonding

—  Parl §: Concrate Infection

— Part 6: Anchoving of reinforcing stesl bar!

—  Part T Reinforcement corosion profechion’

—  Parl & Quallty controd and evalualion of comformily

—  Part @ General principies for use of products and systems?

—  Part 10- Site application of producis and sysfems and guality contral of the works

Apcording to the CENCENELEC Intermnal Regulations, the national standards organizations of the following
countries are bound to implement this Ewropean Standard; Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Gresce, Hungary, lesland, Ireland, ltaly, Latvia, Lithuania,

Luzembourg, Malta, Netherdands, Morway, Paoland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland
and United Kingdom,

1 To be publizshad.
£ ENV 1504-8 will be madified when adoptad as EM according to finalisation of this Eurcpean Standard,
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1 Scope

This Ewopean Standard specifies requirements for the identification, performance (including durability] and
safety of products and aystems to be used for the structeral and non-structural repair of concrete structures.

This Eurcpean Standard covers repar morkars and concretes, possibly wsed in conjunclion with ofher
products and systams, to restore andfor o replace defective concrete and to protect reinforcameant, necessary
to extand the sarvice life of a concrete struchere exhibiting detarioration. The felds of application coverad are
in accordance with ENY 15049 as fallows:

Pringiple 3 Concrate rastoration Mathod 3.1 Applying moriar by hand
Method 3.2 Recasting with concrete
Method 3.3 Spraying morar or concrete

Principle 4  Structural strengthening  Method 4.4 Adding mortar or concrate

Principla ¥ Prasarving or rastaring Mathod 7.1 Increasing cover o reinforcement with maorar or
passvily concree

Method 7.2 Replacing contaminated concreie

2 Normative references

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

EM 101517, Methoos of tesl for morars for masondy = Par 17 Determinalion of waler-soluible chioride
corlend of fresh morfars

EM 1504-1:2005, Products and systems for the profection and repair of concrete sfructures — Definitions
requirememtz, qualily confrol and evaluation of conformily — Pant 1: Defintions

EM 1504-8,2004, Progucts amd sysfems for the profeciion and repair of concrefe structures — Definitions,
requirernents, qually confrol and evalvalion of conformily = Parl B Qually confrol and evalualion of
corformminy

EMNY 1504-9:199T, Products and systems for the profection and repair of concrede structures = Defnitions,
resguirermanis, quaiily controd and evalualion of conformily — Parl 3 Geaneral principles for wse of products and
Sislenms

EM 1542, Products and systems for the prolechion amd repair of concrede structures — Test methods —
Measurament of bond sitrength by puli-off

EM 1766, Products and systems for the profechion and repair of concrede structures — Test methods —
Reference concreles for lesting

EM 17T, Products and systams for the prodeclion and repair of concrsle structuras — Tast mefhods — infrared
analysis

EM 1770, Productz and systems for the prolechion amd repair of concrete structures — Test methods —
Determmination of the cosfficient of thermal expansion

EM 1877-1, Products and systems for the profechion and reparr of concrele slruchves = Test melhods =
Reacive lunctions refaled [o epoxy resing = Pat 1 Determination of eposy egiivalent
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EM 1877-2, Producis and systems for the profection and repalr of concrefe struciures — Test methods —
Reactive functions refgted o epoxy resing — Parf 2 Determination of amine funciions wsing the tolal basicity
number

EM 12180, Producls amnd systems for e profection and repar of concrele siruclures = Test mefhods -
Determinalion of compresshve strength of reparr morlar

EM 12182-1, Producls and syslems for the prodection and rapair of concrefte structwes — Granuiomealne
analysis - Part 1: Test method for diy components of premixed morfar

EMN 12617-4, Products sand sysfems for the prodection and repair of concrede struclures — Test methods —
Part 4; Determination of shrinkage and expansion

EMN 130364, Road and airfeld surface characledstics = Test mefhods = Part 4 Method for measuresment of
shipdskid resistancs of a surface — The panduiwrm test

EM 13057, Products and systems for the protection and repair of concrefe structures — Test methods —
Defermination of resistance of capillany abzorphion

EM 13294, Products and systems for the prodection and repalr of concrefe struciures — Test methods —
Determinalion of stifening bme

EM 13285, Froducts and syslems for the prodection and repair of concrete sfruclvres — Test melhods —
Delerminalion of resistance to carbanabion

EM 13355-1, Producis and sysfems for the profecfion and repair of concrede struciures — Test methods —
Defermination of workability — Part 1: Test for flow of thixoiropic mordars

EM 13395-2, Producls and syslems for the prodection and repar of concrede struclures = Test melhods -
Determinalion of workabiity = Part 20 Test for fow of growt oF mortar

EM 13385-3, Producls and sysferns for the profeclion and repair of concrade struclures — Test methods —
Deferminadion of workabily — Part 3: Test for Tow of repair concrale

EM 13412, Products and systems for the protection and repair of concrefe structures — Test methods —
Defermingtion of modulus of elasticily in compression

EM 135011, Fire classificalion of consfruclion products and bulding slements = Pad 1) Clagsifcalion using
feest data from reaction o firg fesls

EM 13687-1, Producis and sysfems for the profection and repair of concrede struciures — Test methods —
Determination of thermal compatibilify — Part 1; Freeze-thaw cycling with de-icing salf immersion

EM 13687-2, Producis and sysfems for the prodection and repair of concrede struciures — Test methods —
Defermingfion of thermmal compatibilify — Pard 2 Thunder-showser cycling (thermail zhoek)

EM 1368T-2, Producls and sysferns for the profeclion and repair of concrele struclures — Tes! methods —
Defermingfion af thermal compatibilify — Pavl 4 Dy thermal cycling

EM IS0 3251, Paunts, vamishes and plastcs — Determination of non-volahle matter contert (150 32571 2003)

EM IS0 9514, Painls and vamishes = Delernvnation of the pol We of millicomponent coabing syslems -
FPraparalion and condifoning of samples and gutdeines for testing (150 257420058

EM 150 11358, FPlazfics — Thermogravimedry [TG) of polymers — General prnciples (150 11358 1897)
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3 Terms and definitions

For the purposes of this European Standard, the lerms and definifions given in EM 1504-1:2005, EM 1504-
g:2004 and EMY 1504-8:1597 and the following apply,

31

bonding agent

component of a repair system used o promote adhasion of a mpair morar or concrata to a concrate subsirate,
far the purposes of achieving a permanent bond, which is not affecked by moistura and strong alkali in sarvice

3.2

stiffening time

time beyond which the workability of a hydraulic or polymer modified hydraulic cement repair concrete or
mortar is lost

3.3

restrained shrinkage/expansion

abaliby of a repair product of ayslermn, whaen bonded onfo a prepared concrete subsirale, 1o accormmodabe
siresses due o volume change

34

capillary absorption

abdity of the repair product or system o absorb water without application of hydrostatic pressura

3.5

thermal compatibility

property of a repar product or system, when bonded onto a prepared concrete substrate, o accommodate
cyclic changes in temperature

36

high flow mortar or concrete

repair product formulated o exhibit extremely high flow characteristics, outside the limits of normal methods of
test, and which flows through narow gaps and around areas of congested reinforcement, without bleeding or
segregation

4 Performance characteristics for intended uses

Table 1 lists the perfformance characteristics of sirectural and non-structural epair products and systems
which are required for “all inbended wses” or Tor certain infended uses” according 1o the “principles” and
"methods” defined in ENV 1504-9.

Performance characteristics which are required for “all intended uses” are marked with ® |

Al pther performance characienstics which are marked with [ may be required for "cerain intended uses”,

The repair system shall be selected based on an assessment of the actual or potential causes of detenoration
and considerstion of the appropriate principles and methods for protection and repair specified in ENY 1504-9,
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Table 1 — Performance characteristics of structural and non-structural repair products for all intended

usas and certain intended usas

Repair principle
3 | 4 7
Performance characteristics
Repair mathod
31,32 339 4.4 71,72

Campressive strenglh [ [ [ [
Chiarige jon content [ [ [ [
..;hdhni'.-u bond ] ] ] I ]
Festrained shrinkagelexpansion © ] [ ] [ ] ]
anfmgrilunathﬂ rasistance 2 . - - n
Cwrabiity
b) Themnal compabibility o a a a
Part 1 or Part 2 or Part 4 of EM 13687 ®
Elastic modulus in| m| ] m|
Skid Resistance | o o | o
Coefficient of thermal expansion 5§ a a a a
Capillary absorption {water permeatity) ®" a o o o

Rapair mathods as dafined in EMY 1504-8:1957

31
3.2
33
44
7.1
72
L]

o

Concrebe restoration by applying mortar by hand.

Concrete resioration by recasting with concrete,

Concrate rastoration by Bpraying monar or concrele.

Stucieral strengthaning by adding martar or concrate.

Incresisng cover o reinforcement with addilional cementilioss maortar or concrebe.
Raplacing contaminated or carbonelsd concredea.

For all intanded wses,

For cerfain inlended uses.

Bacauss of iha nalure of the malhod of application, seme of e et mathods may be modifed. Reler 1o EM 14487-1,
This requirementt is nal relevant for repar of unremfarosd cancrele.
H thermal cyoling & underiaken 1his sl ik not mgurmd in addition.

Whera the repair syslem includes a suface profection syslem with proven proleciion against carbonafon (see EN 1504-2] or is a
BC martar this fest & nal relevant

Dapanding an arsranmsental fxposune condiions,
Releyant 1o rafficked areas anly.
Ralauand 1o FC only,

Cormosion resisiance s addresssd by hs requirements for the chlonds conbsnl ard waler permeabidily of the product.
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5 Requirements

51 [Identification reguirements
The manufaciurer shall undertake salected reprasentative indial identification tests for the product or system

as speciied in Tabde 2. Thase bests may be used lo confirm the composition of the product af any time.
Acceplabda tolerances ara givean in Tabde 2. The manufacturar shall hold the test records.

Tabla 2 — ldentification requirements

Property Test method | Tolerances on values declared by manufacturer
C:‘r-.!l-'luh;'rntry af dry components i EM 121821 Manufacturers declared vidues md foderances
Infrared analysis ? EMW 1787 Canfirmed by comparison b
Compressive strength EM 1215 Graatar than 80 % of manufacturars declared value
Dansity EN 12160 +5 %

Siiffening bma © EN 13204 Manufacturars daclared valse and tolarances
Workability — thinoirogic mortar o EM 135851 Manufachurars daclared value and tolarances
Waorkabslity — fiow of morar 9 EN 133052 Manufacturers declared valee and tolarances
Waorkabslity — fiow of concrate d EM 13385-3 Manulacturers declared value and tolerances
Themrmogravimelric analysis © 1E:-Ia;5'éﬂ Confirmed by comparigan B

.Epﬂﬂﬁdn equivalent el + 5%

Amiine: function” EM 1877-2 t 6 %

Pot lifa ® EN 150 9514 120 %

Yolatlamaon-volatia mattar in liquid componants ® | EN 150 3251 + 10 %

3 Far all products conlzining anganic matsrals,

b Check for signs al change In compositian

U Az an allemalive mesthod. the change im workabiity with lime by methods EN 13395 Parls 1, 2 and 3 may be used.
Dapanding on tha nature of the material

B Far PCa oy,

5.2 Performance requirements

The manufacturer shall underake initial performance tests on repair products in accordance with Table 3 and
the product shall comply with the requirements,
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Tabla 3 — Performance requirements for structural and non-structural repair products

LT Parfarimancs FibrTiaadnds Tl R#guiramant
M, characiarialic sailaliale il Pyl
(EM 1TEE) Sructural Han-Sarsciural
Class R4 Class B3 Class B2 Class 1
1 Comprass e strangth Mane EN 12180 =45 MPa = 25 MPa =15 MPa =10 MPa
2 Chiande won Mane EN 101817 = 05 % = 005 %
Canleni
a Achesre band G040 EH 1842 =20 MPa | = 1,5 MPa ={1.B MPg 2
4 Festrained shrnkage | MACI0,40) EN 128174 Bird alrangi afler ey 92 Mo reqguirement |
TR 220MPa | =15MPR | sn5wMPe®
5 Catanation ! Mane EW 13295 oy = ooniral concrate (MC{D,45)) teo requiremens ®
Rasistancg
B Elaalic mgduilis Mane EM 13412 =20 GPa | =15 GPa Mo raquirarsant
¥ | Thermal compatibility T | MC0A0F | EN 136871 Bord sirength afier 50 cycles 9% Visual
inspecicn
Parl 1. Freesslhaw =20 MPa = 1.5 MPa = 1.8 MPa aftar 50 cyclas |
-
B Tharmal .:urnpnllhﬂtyfh MC0.AD) EM 13637-2 Bond sirangth after 20 cyclas 92 'u"n_u,nal .
Part Z, Thunder shovwar mEpaclian
=20 MPa =1,5MPa =OEMPaY | afler 30 cpdes
]
b Thermal compalibiity " FC(0,40] EW 136874 Bord sirength after 30 cycles 9% isual
Part 4. Dry sycling inspaciion
=2/ MPa 21.5MPR | =0&MPa? | after 30 cydes
™
10 Sk repslance Mane EM 130354 Clagg | | = A0 unite wed tesiad Claga | | = 40 unils wed taglsd
Class Il ; = &0 unigs dry bastad Clags |l ; > 40 units dry tesied
Class Il - = &5 unils wel lested Class Il - = &5 unils wel lested
11 Coaficknt of thermal Mane EH AT Mt requined if taala 7.8 or @ ara | Mol requined if beala 78 of B afe
capansion carmied] gut, otherwise dactansd | camed oul, atfanyviae deckanad
walisa walss
12 Capillary Absorplian Mane EM 13057 =08 £0,5 ke Ma
mﬂ-l'a.h'ﬂ‘.:l 1'h'{|'5' g oo

Raeguirameris for Repair Princplss 3, 4 and 7
Method 3.1 - Concrete resioralion by applying mortar by hand.
Method 3.2 - Concrele restoralion by recasting wilh concrete.

Mesthod 3.3 - Concrete restoralion by spraying martar or concnete,

Mhethioad 4.4 - Struciural girengthaning by adding manar of condreta,
Maihod 7.1 - Incraaaing coer bo reindanemant with addtional camenilious mortar of conchala.

Maihcd 7.2 - Ra

;ing contaminated of camanated concrale

T The valss of 0,8 MPa 2 nol required where cobssive Salure aocurs in the repaic malerial. IT cobssive fElure coours 8 minirum
ten=le sirangth of 0.5 MPa ik required.

B Mot recuired for Rapsir Mathed 3.3,

- B oo

Mat requirad if ammal cycling is undakakan.

Phaan walus wilh o single value less than 75 % al the minimum requirsment.
Mlagienum parmsaitde averags oreck widih < 005 mm with no crack = 01 mm and nd delaeinalion.
For durakdlgy

B pal suitables for prolectian against carboration unless the repair system incledes a surface protection system with proven
protecion against carbonation (see EN 1604:2)

i Choics of methad depends on the exposure conditions. When a product salishes Pa 1 il is deemed Lo salisfy Part 2 and Parl 4.
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5.3 Special applications

Sea Annex B (informative), Table B.1 for special applications of repair products

3.4 Release of dangerous substances

Repair products shall not releass substances dangerous o health, wgiens and the environment, Ses
Annex C (informative).

5.5 Reaction to fire

Far repair products fo be used in elements subject to fire requiremants the manufacturer shall dedare the
reaction o fire classification of the repair produwct.

For repair producis containing equal or less than 1 % by mass or volume {whichever is the most onerous) of
homogeneoushy distributed organic materials the declaration may be fire Class A1 without the need to test

Hardened repair products containing mare than 1 % by mass or volume (whichever is the mast onerous) of

homogeneoushy distibuted organic materials shall be dassified in accordance with EM 13507-1 and the
appropriate reaction to fire class declared,

6 Sampling

General requirements for sampling are sat out in Clauss 4 of EN 1504-8:2004.

T Evaluation of conformity

7.1 General

Ganaral requirameants for procedures for avaluabion of confarmity are sed out in EN 1504-8.

7.2 Initial type testing
General requirements forinitial bype esting are sel oul in EN 1504-8,

7.3 Factory production control

The manufacturer shall operate a factory production control (FPC) system fo ensure that production continues
to meet the identification and performance requiremeants set cut in 5.1 and 5.2 of this document.

For FPC, the manufaciurer can select representative identification or performance tests o may sebect olher
test methods., Such other FPC test methods shall be comrelated to the initial identification and performance test
methods to ensure conformity of the product to the requirements of this document. Such comelation shall be
clearly documented in the FPC ayatem.

The FPC shall be undaraken in accordance with EN 1304-8,

Guidance on the frequency of identification and performance tests for FPC is given in Annex & . Frequencies
may need to be increased during mitial production or following an incident of non-conformity.

Any deviation from this guidance shall be justified by documented evidence which demonsirales equivalence,

10
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7.4 Assessment, surveillance and certification of factory production control

Provisions for the assessment, surveillance and cerlification of FPC are given in EN 1504-52004, Annex A

8 Marking and labelling
Requiremenis for marking and labelling are sef out in Clause & of EN 1504-5:2004,

NOTE For CE marking and labelling £4.3 applies.

11
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Annex A
(informative)

Frequency of tests for factory production control

Table A1 - Frequency of tests for factory production control

Idantification Camant Epoxy resins

characteristics/property pm

Idendificaton of the components

General agpearance and colou A A

Granulommatry of dry componants B B

Infra-red analyss 25 (W] G

Epaside aquivalent ® C

Amima function = o

‘Volatlamon-volatile matter in liquid componants B B

Idendification of the frash mixture or tha hardenad samples

Sliffening tma

Workability altarnathe B B

Pot life r A
B B

Campressive slrength and dansity

Evary Datch, (as delingd in EN 1504-8)

B Ewery 10 baiches, ewery two waaks. of avary 1 000 1, whichsvar ia e soonar (hal @, whichewar nequings the miosl fraguiant
taating].

=
(]

Twinh par yaar,
Once per year.

Far all products conlaining anganic components.

Documeniation supplad by tha ras matanial supplar will be desmad o sallsty this rguiemanl.

12
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EN 1504-3:2005 (E)

Test methods for special applications

Table B.1 containg a list of addifional test methods that may be considered for special applications of may be
applicable in specific countries, Convenlional repasr products and systems will nal narmally be tested by these

st methods,

Such lesting may be reguired for spechc progects. Typical examplas would be where information an tha
performance of a product is reguired undes the following exireme condibions: high or low femperature; or

axposure bo sea watar or ofher sources of high sall concantration.

Table B.1 — Test methods for special applications

Property Test mathod Reference Comments
concrete

Chioriga ion ingress EN 13355 Declarad value
(Mot required where & surlace probection
sysiem is specified)

Creep in compressian © EM 13584 Declarad walue

Chamical rasistance EN 1353 Declarad value

or [0 26121 (Mo requiresd where 2 surface probection

sysiem is specified.)

Ovarhead  application  (for EM 13385-4 M (0461 Adhesive bond strangih should satisfy

axample repairs on the soffit of
bridga baams]

raquiramant in lina 3 Tabda 3 according to
Class

A For PCG napair moriars wsed in srucheal applicalions this tesl is ned waualy reguired @ 60 % of the compresaie slrencih &1 28 d i

waed in design crilara

13
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Annex C
(informative)

Release of dangerous substances

In the absence of specific requirements relating to substances dangerous 1o health, hygiene and the
enviranmment in this document, see Annex ZA,

14
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Annex ZA
(informative)

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

ZA.1 Scope and relevant characteristics

This Eurcpean Standard has been prepared under mandate MAZE "Products related o concrete, maortar and
groul” given io CEM by the European Commssion and the Ewropean Free Trade Association,

Ther clauses of this and olher BEuropean Standards shown in this Armex meet the requirements of this
Mandale given under the EU Construction Products Diractive (B9 0S/EEC).

Compliance with these dauses confers a presumplion of fiimess of repar products and sysiems covered by
this Annex for the intended uses indicated herein; reference shall be made o the information accompanying
the CE marking.

WARMNING Other requirements 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,

MOTE 1 In addition to any specific dausas relating to dangarous substances condainad in this standard, thare may ba
athar reguirements applicabéa o the products falling within its scopa (e.q. rensposed Eurcoean legislation and national
laws, raguiatons and administraive provisions). In ordar bo meed the provisions of the EU Constrectiion Products Diractive,
thasa raquiremeants need alsa to be comglied with, when and whare thay aooly.

MNOTE 2 An informative dalabase of European and rational provisions on dangerows substancas is available al the
Construction web site on EUROPA (accessed through
hibipieuro paosu it comim' enteprisaiconsiructioninbamaldangs ub' dangmain. him .

This Annex establishes the conditions for the CE marking of the repair products and systems intended for the
uses indicated in Table 24,1 and shows the relevant clauses applicable,

This Annex has the same scope as Clause 1 of this standard and is defined by Table Z4,1,
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Conslruction producis:

Tabla £A.1 — Scope and ralevant clauses

Struciurdd and non sineclural regair preducts for concrede, used by applying martar By hand,
by recasting with concrele, by spraying concrele ar martar, by incressing cover o
renforcerment with addtional cermentificus morar or concrele and struclural strengthening
by adding mortar or concrebe, as covened in the scope af this Part of the Eurcpean
Etandard,
Intended wse: In buildings and civil engineefing works
Essential characteristics Requirement clauses in this Lewvelis) or Motes:
Elfosean Sandarg el {expression of results)
Compressive slrength 52 Perlormance requiremens Mo Declared Class
Table 3 [1) Compressive strength {subject 1o & threshald value in
MPa)
Chharide ion conteni 5.2 Performance requirements Mone Thrshold vale, %
Tabde 3 (2 Chioride ion contend
Adhasiva Bond 5.2 Parformance requraments Mona Threshodd vaka, in MPa
Tabda 3 (3} Adhesive bond
Restrained shrinkega | 5.2 Parformanca requiraments hone Daclared valwa, in MPa
expansion (dimansional Tabda 3 (4) Restrainad shrinkage / 3
stability). where required. | expansion (subject to a threshold value)
Mot raquirad if tharmal
cycling is carried out
Carbonalion Resistance [For | 5.2 Performance requiramenis hoe P /Fail
durabibly of corrosion Table 3 [5) Carbanalion registance
pratection of inkibition),
where relevanl
Ekaslic Modulus, whiene 5.2 Performance requirements Mone Declared Value, in GPa
rederaant Tiabde 3 (6} Elastic Modulus (subject fo a threshakd value)
Thermal Compatibdity (For | 5.2 Parformanca requraments MNona Threshold vala, in MPa
durabibty) whara relevant Tabda 3 (7. 8 ar 9) Tharmal
com padibdity
Skid reslstance whare 5.2 Parformance requiraments. Wone Accomding o Mabonal Regulatons
redavant Table 3 {10} Skid raslstance
Coedfichent of tharmal 5.2 Performance requiraments o Declared value, per K1
expangian (only for palyrer | Table 3 [11) Coeflicient of thermal
concreles, whene ralevanl B PANSIOn
Capilary Absorplion, where | 5.2 Performance requirements Mone Threshodd value, kg-me2 w08
redavant Table 3 [12) Cagillary Absorplion
Ressction b fine 5.5 Reaction bo fire Eurcclasses | Declared class
Diangamus substancas 54 Releasa of dangarows Mona Sea NOTE 1in 241 and BOTE

substances

after Figura 241, Manufacturar's
declaration

The requirement on a certain essential characteristic is not applicable in those Member States (M3s) where
there are no requirements on that characteristic. In this case, manufacturers placing their products on the
market of these MS5s are not obliged to detarmine mor to declare the performance of their products with regard
to this characteristic and the option “Mo perfformance determined” (MPD) in the information accompanying the
CE marking (see ZA.3) may be used.
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ZA.2 Attestation of conformity

ZA.21 System(s) of attestation of conformity

The systermn of attestation of conformity for the products indicated in Table 241 in accordance with tha
dacision of the Commission 1939046HEC as amended by 0VUSBE'EC, as given for this product family in Annex
ll aof the Mandate BM2E “Products relabed to concrate, moriar and growt”, & shown in Table 242 for tha
indicated infended use:

Table £A.2 — System of attestation of conformity

Product{s] Intended use(s) Level(s) or class|es) Attestation af
conformily system(s)
For uses wilth low perfomance
' requirements in buildings and civil = 4
et e wate
For usas in ueldings and civil i 24
angnaanng works
a1 a2 gl 1
wmﬁm and ::&:;:;?nﬂrb_ﬁﬂ[m reaclion Lo lire A1 AZ2 B2 020 E 3
A1t ER F 4

Syslem 1: Sea CPD, Annex B2 (i), withoul sudil-testing of samples.

Syslem 2+ See CPD Annex 112 () {First possibllity, mcluding cartification of the factory production controd by Bn
approvaed body on the basie of nital inspection of factory and of faciory producton condrod as well as of continuous
survalllance, assessmant and approval of faciory production control).

System 3: Sae CPD, Annex N2l Sacond posshility
Sysiem 4: See CPD Annex 1.2(i), Third possibilily.

L Froductsimataniale far which a chearly dantifiable alags in the production procses resulls inan improvamant of 1he reaction o fie
clagpificaiion (&g, an addition of e relandants of @ limiting of crganic matarial]).

2 Producisimabenials not covered by foctnate 1,

1 Productsimatenals that de nal rpgare o ha twsed for eacion In fire (8.0 Produclsimatanals of class A1 according 1o tha
Decizion BREIHED, as amandad by Decizion 20005805'EC).

The attestation of conformity of the repair products in Table ZA.1 shall be based on the evaluation of
confarmily proceduras indicated in Tables £25.3 a) to 24 3 f) resulting from the application of those clauses of
fhis or other European Slandards indicated therain.

17
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Table ZA.3 a) — Assignment of evaluation of conformity tasks for repair products of Euroclasses A17,
AZT B or G, intended for uses other than those with low performance subject to reaction to fire
regulations (system 2+ plus 1)

Evaluation of conformity
Tashks Caontent of the task clauses to spply
Factary production contral Paramelers ralated o oall EM 1504-B, clause 5.5
[FPLC) characierisfics in Table 26,1 | clause T of EN 1504-3

Tasks for the manufacturar

Further tasting of samples
takan at the faciory

Al relevant charactaristics of
Tabda 24,1

EM 1504-8, clausa 5.5

Initial type tasting

All ralevant charactaristics of
Table £A.1 excapt Reachon
1o fire

EM 1504-8, clausa 5.2
EM 1804-3, clausa 7.2

Tasks for the: Nalified Body

Initial type lesting

Inilial inspectian af Tackary
and aof FPC

Reaction 1a fire

Faramelers relaled o all
characlenistics of Table ZA1

EM 1504-E, clauga 5.2
EM 1504-E, clause 5.5
EM 1504-3, clauge 7.3

Continuous surveillance,
assesamnks and apgproval
of FPC

Paramelers relaled o all
charactenslics of Table Za1,
in particular: Reaclion o fire

EM 1504-B, clause 7
EM 1504-3, clauge 7.3

Table ZA.3 b} — Assignment of evaluation of conformity tasks for repair products of Euroclasses A17,
AT, B or O, intended for uses with low performance subject to reaction to fire regulations [system

4 plus 1)
Evaluation of conformity
Tasks Content of the task clauses to spply
Factory praduction contral Paramelers relaled [ oall EM 1504-B, clause 5.5
FFC characieriglics in Table £6.1 | clausse T of EN 1504-3
Tasks for the mamuiacturer :;L;:::llﬁlhg:fﬂ;amlus ;:;:;Ez":ql oharacherieNos of EM 1504-B, clause 5.5

Intial type tasting

Al relevant charactaristics of
Tabla £4,1 excapt Reachon
1o fira

EM 1504-8, clausas 5.2
EM 1804-3, clausa 7.2

Tasks for the: Nalified Body

Initial typ=a tasting

Reaction to fire

EM 1504-8, clauss 5.2

Initial inspecion of factory
and of FPC

Farameters ralated o all
characienstics of Tabla 241,

EM 1504-B, clauga 5.5
EM 1504-3, clausa 7.3

Cominuaus surveillance,
assesaments and approval
of FPC

Faramelers relaled o all
characienslics of Table ZA1,
in particular: Reaclion b lire

EMN 1504-B, clauas 7
EM 1504-3, clausa 7.3
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Table Z4.3 ¢) — Assignment of evaluation of conformity tasks for repair products of Euroclasses A12,
AZE BE CE D or E intended for use other than those with low performance subject to reaction to fire
regulations [system 2+ plus 3)

Tasks Content of the (ask Evaluation of conformity
clauses to apply
Faciory production contral [FPC) | Parssmeters related 1o all EM 1504-8, clawse 5.5
charactarialics in Table ZA1 clause T of EM 1504-3
Teks for the ::J:f;:rhhslingdsxrph: laken g]ir:hvanl characleristics of Tabke: | EN 1504-8, clause 5.5
manufacturar s
Imitial type tasting by the All marw:tar_ishc-s of Table 24,1 EN 1504-8, clawse 5.2
manufachrer axcept reaction to fire EN 1504-3, clase 7.2
Tasks for tha Initial type tasting by tha nobified Reaciion io fira EN 1504-8, clawse 5.2
natifiad test body | best body
Certification of Initial Parameters relsted o all EHN 1504-8, clawse 5.5
FPC by tha FPC inspaction of | charecteristice of Table 24,1
cartification body | factory and EN 1604-3, clmese 7.3
Tasks for the on the basis of of FPC
notied - Continuous | Parameters related 1o all EM 1504-8, clawse T
certification body surveillance, | characteristics of Table ZA1, e =
sssessmeants | ralevam for the intendad usa, in v GIELES 1
and appraval | paricular: reaction bo fire
ol FFC

Table Z6,.3 d) — Asslgnment of evaluation of conformity tasks for repalr products of Euroclasses 417,
AZE BE C2, D or E intended for uses with low performance subject to reaction to fire regulations
{aystem 4 plus 3)

Tasks Content of the task Evaluation of conformity
clauses to apply
Faciory production condrol Paramatars refated io all EM 1504-8, clewse 5.5
{FPLC] charactarnshcs in Table ZA1

Tasks lor the manulaciurar

EN 150u-3, clawse 7.3

Initial type testing by the

&l redavant characteristics of

EN 1504-8, clawse 5.2

manufachurar Laﬁ-rl: 28 1 axcept: Reaction EN 1504-3, clause 7.2
Tasks lor the nalifed fesl Inital type esling by the Faachon Lo fire EM 1504-3, clause 5.2

Body nolified test body
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Table Z4.3 ¢} — Assignment of evaluation of conformity tasks for repair products of any inbended
uses other than those with low performance not subject to reaction to fire regulation or of
Euroclasses (A1 to EP or F intended for uses other than those with low performance subject to
reaction to fire regulations [system 2+ plus 4)

Tasks

Content of the task

Evaluation of conformity
clauses to apply

| Tasks for the marmfaciurer

| Tasks for the notified
| cartification body

| Factary praduction conbrol
| [FPC)

Paramelers relaled o all
charactenstics in Tabke 28,1

EM 1504-8, clausa 5.5
clausa 7 of EM 1504-3

| Further tasting of samples
| takan at the faciory

All relevant charactaristics of
Tabla a1

EM 1504-8, clausa 5.5

Cartification

| of FPC by the
| FPG

| cartifization

| by on the
| basis of

| Initial type testing by the
| manufaslunes

All relevant characteristics of
Table ZA.1 excepl Reachon
1o fire

EM 1504-B, clause 5.2
EM 1504-3, clausa 7.2

Irilial

nspection of | Paramelers relaied o all EM 1504-8, clause 5.5
factory and of | characienstics of Table £6.1 EM 1504-3, clausa 7.3
FPC

Continuous

surveilanca, | Parameters ralated to all

assessmants | charactenstics of Tabla 28,1, | EM 1804-8, clausa ¥
and approwal | in particiar; Reaclion b fire

of FPC

Table £A6.3 ) — Assignment of evaluation of conformity tasks for repair products intended for uses
wilth low performance not subject to reactlon to fire regulations or of Euroclasses (A1 to E)? or F
intended for uses with low performance subject to reaction to fire requlations (system 4 plus 4)

Evaluation of conformity
Tasks Content of the task e o seik
' Factory producton conbral Farameters ralated to all EM 1504-8, clausa 5.5
[FFCh characienslics In Table 241 | clausa ¥ of EM 1504-3

| Tasks for the manuiaciurer

Initial type Lesting

All relevanl characteristics of
Tabke ZA1

ZA 2.2 EC Certificate and Declaration of conformity

EM 1504-B, clauge 5.2

Repair products under system 2+ plues 1 or under system 4 plus 1: When compliance with the conditions of
this Annex s achieved, the cerification body shall draw up a cerificate of conformity (EC Certificate of
conformity ], which antiles the manufacturar to affix the CE marking. The cartificate shall nclude:

— nama, address and identification nembaear of the cadification body;

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

place of production;

— description of the product (type, identification, uss ....);

— provisions to which the product conforms (Annex 24 of EM 1504-3);

— particdar conditions applicable to the use of the product (e.g. provisions for use under certain conditions,

af. );

— the numbsr of the cerdificate;
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conditions and pariod of vabdity of the certficate, whare applicable;

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

In addition, the manufacterer shall draw up a declaration of conformity (EC Declaration of conformity)
inchuding the following:

name and address of the manufacturer, or his authorised representative established in the EEA;
name and address of the certification body;

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

provisions to which the product conforms (Annex 24 of EN 1504-3);

particular conditions -i!l:lpll'!:ﬂilﬁ fo thie use of the product 113-5;. Provisions for use under certain conditions,
el );

number of the accompanying EC Certificate of conformily;

name of, and posilion held by, the person empowersd B0 sign the declaration on behall of the
manufacturer or of his authorised representative

Repair products under system 2+ plus 3 or under system 4 plus 3: When compliance with the conditions of
this Annex is achisved, and once the nolified body has drawn up the cedificals mentioned below, tha
manufacturar or his agent established in the EEA shall prepare and refain a declarabion of conformity, which
antillas the manufacturar to affix the CE marking. This dedlaration shall include:

nama and address of the manufaciurer, or his authorised representative established in the EEA, and the
place of production;

dascription of the product (type, identification, use, ...}, and copy of the information accompanying the CE
marking:

provisions to which the product conforms (Annex 24 of EN 1304-3);

particular condifions applicable to the wse of the product {e.g. provisions for use under carfain conditions,
abo. ],

tha number of the accompanying factary produclion conlral certiicate (for systam 2+ plus 3);

nama of, and position held by, the person empowersd to sign the declasabion on behalf of the
manufacturer or of his autharised representative;

nama and address of the nofified laboratorpies).

The dedaration shall be accompanied by a factory production control certificate (for syatem 2 plus 3) drawn
up by the natified 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 controd cerificate;
conditions and period of valdity of the cerificate, where applicable;

name of, and position held by, the person emposened 1o sign the cerificate,
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Repair products under system 2+ plus 4 or under system 4 plus 4; When compliance with this Annex s
achieved, the manufaciurer of his agent established in the EEA shall prepare and retain a declarstion of
conformity (EC Declaration of conformity), which entitles the mamnufactwrer to affx 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;

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

— provisions to which the product conforms {Annex 24 of EM 1504-3);

—  particidar conditions applicable to the use of the produect (e.g. provisions for use under certain conditions,
af.);

— name of &nd position held by, the person empowered to sign the dedlaration on behalf of the
rmanufactiuner or of his authorsed repressntative.

The declaration shall be accompanied by a facltony production conirol cerificale (for system 2+ plus 4], drawn
up by the nodified body, which shall contain, in addition 1o the information above, the following

—  name and address of the notified body;

—  the number of the factory production contral cartificate;

— conditions and period of validity of the cerlificate, where applicable;

— nama of, and position hald by, the parson empowsared bo sign the cerificate.

The abowe mentioned EC Declarations and EC Certificate shall be presented in the official language or
languages of the Member State in which the product is o be used.

ZA.3 CE marking and labelling

Tha manufacturer or his authorised representative established within the EEA is responsible for the affixing of
the CE marking. The CE marking symbol i affix shall be in accordance with Direclive 93'68/EC and shall be
shown an the repair product (or when nat possible it may bBe on the accompanying label, the packaging or on
the accompanying commercial documents e.g. a delivery nate). The following information shall accompany
the: CE marking symbaol;

—  idenbification number of the certification body (only for products under systems 1+, 1 and 2+);

—  pame o identifying mark and registered address of the producer;

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

—  number of the EC Certificale of confarmity or factory production control certificate (if relevant);

— refarance to thas European Standard;

— description of the produwct: generic nama, material, dimansions, ... and intended use;
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— information on those relevand esseniial characteristics listed in Table Z&.1 which are (o be declared
prasanied as :

— declared values and, wheara relevant, level or dass (including “pass” for passifail reguiremeants,
whare necessary) o declare for each essantial characteristic as indicated in "Moles” in Tablke 24.1;

— "Moo parformance detarmined” for characleristics whara this is relevant;

— as an altemnative, 8 standard designation which shows some or all of the relevant characteristics
{whare the designabon covers only some characterisbcs, it will nesd to be supplemeanted with
declared values for other characteristics as above.

The *MWo performance determined” (MPD) option may not b= used where the characierstic is subject to a

threshold level, Ckherwise, the NPD option may be used when and where the characteristic, for a given
intended uss, is not subject to regulatory requirements in the Member State of destination.
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Figure 241 gives an example for @ repair mortar Class B3 for the repair principles 3.1,3.2.4.4 71 _and 7.2 of
the information accompanying the CE-marking.

CE confarmity marking, conslsting of the
CE-symbaol given in Directive
BIAGEEELT.

idertification number of the certification
body (where refevant)

01234

AnyCo Lid, PO Box 21, B-1050 Mamea or identifying mark and registered

05 address of the producer
Last two digits of the year in which the
marking was afixed
M 234-CPD-00234
Certificate aumber (where relevan)
EN 1504-3 No. of European Standard
Dezcription of produet
Comcrate repair product for streciural repair CC
mertar (based on hydraulic cement] an

Compressive strength: class R 3 fsretion o regNsc Charmcia o

Chioride ion confant: < 0,05 %
Adhasive Bond: = 1.5 MPa

Carbonation resistance; Passes

Elastic modulus: 21 GPA

Thermnal compatibility part 1; = 1,5 MPa
Capillary abgorplion; = 0.5 kg m= - {03
Dangerows substances: comply with 5.4

Reaction to fire; Euroclass E

Flgure & 1 — Example CE marking Information

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

MOTE  European legislation without national derngations need not be mentionsd.
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