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Foreword

This document (EM 1504-4:2004) has been prepared by Technical Commitiee CENTC 104 *Concrete and
related products”, the secrefariat of which is held by DIM.

It has been developed by sub-committes B “Products and systems for the protection and repair of concrete
structures” [Secrelanal AFNOR).

This European Standard shall be given the siatus of a national standard, either by publication of an identical
text or by endorsement, at the latest by February 2005, and conflicting national standards shall be withdrawn
at the latest by August 2006,

This Part 4 of EM 1504 does not supersede any other document.

This document has been prepared under a mandate given to CEM by the European Commission and the
European Free Trade Association, and supports essanfial requiraments of EU Construction Products Directiva
(ESA10/ELC).

For relationship with EU Directive{s), see informative Annex 24, which iz an integral part of this document.

This Part 4 of EM 1504 includes an Informative Annex & dealing with special applications and an Informative
Annex B dealing with releases of dangerous substances.

This Part of this European Standard iz one of the Partz of thiz Standard on products and systems for the
repair and protection of concrete structures, the other Parts are listed below:

EM 1504-1, Products and systems for the proteclion and repalr of concrele structures - Definilions,
reguiraments, gualily controd and evalualion of conformily - Pant 1: Definitions

prEM 154-2, Products and sypsfems for the proftection and repair of concrefe struciures - Definifions,
requirements, quality contrad and evaluation of conformify - Part 27 Surface protection systems for concrete

prEM 1504-3, Producls and spstems for the prolecltion and repair of concrete slruclures - Definilons,
reguirements, gualily controd and evalualion of cornformily - Pant 3: Slructuwral and non-struciural repalr

prEM 1504-5, Products and sypsfems for the profection and repair of concrefe struciures - Definitions,
requirements, quality controd and evalualion of conformily - Part 5. Concrete injection

prEM 1504-6, Products and systems for the prolection and repair of concrete structures - Definitions,
requirements, quality control and evaluation of conformity - Part 6: Anchonng of reinforcing steel bar

prEM 1504-T, Products and systems for the proleclion and repair of concrefe stuclures - Definifions,
requirements, quality controd and evalualion of conformily - Part 7 Reinforcement cormosion protection

EM 1504-8 Froducts and sypstems for the protection and repalr of concrete structures - Definilions,
requirements, guality controd and evaluation of conformity - Pant 8 Quality controd and evaluation of conformity

EMNV 1504-2:, FProducizs and systems for the proleclion and repair of concrete shuciures - Definiions,
Requirements, Qually controd and evaluation of conformily - Part 8: General principles for the use of products
and syslems

EM 1504-10, Products and systems for the profection and repair of concrele structures - Definitions,
Reguirements, Quality control and evalualion of conformity - Part 100 Site application of products and sypstems
and quality control of the works
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According to the CEM/CEMELEC 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, |celand, Ireland, lfaly, Lalvia, Lithuania,
Luxembourg, Malta, Metherlands, Morway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Swilzedand
and United Kingdom.
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1 Scope

This Part4 of EM 1504 specifies requirements for the identification, performance (including durability) and
zafety of siructural bonding products and systems to be used for the structural bonding of strengthening
materials to an existing concrete structure, including:

1} The bonding of external plates of steel or other suitable materials (g.g. fibre reinforced composites) to
the surface of a concrete structure for sirengthening purposes, including the laminating of plates in
such applications.

2} The bonding of hardened concrete to hardened concrete, typically associated with the use of precast
units in repair and strengthening.

3} The casting of fresh concrete to hardened concrete using an adhesive bonded joint where it forms a
part of the structure and is required o act compositely.

The performance reguirements in this Part of this Standard may not be applicable o highly specialised
applications in extreme environmental conditions, e.g. cryogenic use, nor do they cover specialised
circumstances such as accidental impact, e.g. due fo traffic or ice, or earhguake loading where specific
performance reguirements will apply,

2 MNormative references

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

EM 1504-1, Producls and spstems for the proleclon and repar of concrele struclures - Delinitions,
reguiraments, gualily controd and evalualion of corformily - Pant 1: Definitions

EM 15304-8, Products and spstems for the profection and repair of concrefe structures - Definitions,
requirements, quality contrad and evalualion of conformify - Part & Quality control and evaluation of conformity

ENY 1504-8, Productz and systems for the protection and repalr of concrele structures - Definilions,
Reguirements, Quallty controd and evaluation of conformily - Part 8 General prnciples for the use of products
and syslems

EM 1786, Producls and systems for the profeclion and repair of concrete shuciures - Test methods -
Reference concretes for fesling

EM 1767, Products and systems for the profection and repalr of concrete shuciures - Test methods - Infrared
analysis

EM 1770, Producls and systems for the profeclion and repair of concrete sluciures - Test methods -
Determination of the coefficient of thermal expansion

EM 1799, Products and systems for the protection and repair of concrete struciures - Test methods - Tesls o
measure the sultability of structural bonding agents for application fo concrete surface

EM 12188, Producis and sysfems for the protection and repair of concrele sfructures - Test metfods -
Determination of adhesion sleel-lo-steel for characterzalion of struclural bonding agenis

EM 12188, Froducis and systems for the protection and repair of concrete sfructures - Test methods -
Determination of opan fime
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EM 12180, Producls and sistems for the proteclion and repalr of concrele skuclures - Teslt methods -
Delerminalion of compressive strength of repair maorlar

EM 12182-2, Products and systems for the profection and repair of concrefe structures - Granulometry
analysiz - Part 2; Test method for filers for polymer bonding agents

EM 12614, Producls and sistems for the proteclion and repalr of concrele skuclures - Tesl methods -
Dglerminalion of glass transiion temperalures of polymers

EM 12615, Products and systems for the profection and repair of concrele stuciures - Test methods -
Determinalion of slant shear stremgth

EM 126171, Products and syslems for the protection and repalr of concrele skuciwres - Test mebthods -
Part 1: Determination of inear shrinkage for polymers and sumace protection systems (5P3)

EM 12617-3, Products and systems for the profection and repair of concrete sfruciures - Test methods -
Fart 3: Determination of early age near shinkage for structural bonding agents

EM 12618-2, Products and syslems for the protection and repair of concrete struclures - Test methods - Part

2! Determinalion of the adhesion of injection products, with ouwr withowt thermal cycling - Adhesion by tensile
bond stremgth

EM 12636, Froducis and systems for the protecltion and repair of concrele struclures - Tesl mebthods -
Deferminafion of adhesion concrale fo concrale

EM 13412, Products and syslems for the profeclion and repair of concrele struclures - Test methods -
Determinalion of modwus of elasticity in compression

EM 13501-1, Fire clazsification of construclion producls and buwiliding elements - Part 1; Classificalion using
test datfa from reaction fo fire fesis

EM 13733, Froducts and systems for the profection and repair of concrete struciures - Tests methods -
Determination of the durabiffy of structursl bonding agents

EM IS0 178, Plastics - Delermination of Rexural properties (150 178:2001)
EM 130 3451-1, Flaztics - Determination of ash - Part 1, General methods (130 3457-7.7987)

EM IS0 9514, Painlz and vamishes - Delermination of the potdife of lguwd systems - Preparalion and
conditfoning of samples and guidelines for lesting (150 85741882

EM 130 11358, Plastics - Themmagravimetry (TE) of polpmers - General principles (150 713587987}

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EM 1504-1, EM 1504-8and ENY 1504-2
and the following apply.

341
structural bonding products and systems
products and systems applied to concrete o provide a durable structural bond to additional applied material

3.2
polymer mortars and polymer concretes (PC)
blended mixiures of polymer binder and graded aggregates which set by polvmer reaction
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open time

the maximum time interval betwean the completion of mixing of the bonding agent to closing of the joint at
whiich the bond strength requirement defined in this document can be met

3.4
pot life for structural bonding products
the period of fime taken by the mixed bonding agent to reach a specified temperature in the mixing container

HNOTE Pot life 5 an identfication test carred out under standard laboratory condibions,

3.5

workable life for structural bonding products

the pericd of time the mixed bonding agent remaing workable in the batch quantities used and at the limit of
conditions that the material is fit for the purpose of use

4 Performance characteristics for intended uses

Table 1 lists the performance characteristics of structural bonding products and systems which are required
for "all intended uses” or *for cerain intended uses” according to the "principles” and "methods” defined in
EMNY 1504-9, Performance characteristics which are required for "all intended uses” are marked with B, All
other performance characteristics which are marked with O may be required for “certain intended uses”,

Performance requiremeanls are given in 5.2,

The properies of the bonding may be adversely affected by fire and therefore appropriate protection
measures will need o be taken where fire is anficipated.
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Table 1 — Performance characteristics for all and certain intended uses

Performance characliensiic

Principle of repalr 4
Structwral strengthening
{Moba T)

Repair method 4.3 Regair method 4.4
Bonded plate Bonded mortar
rednforcemeant or ooncrete

(Mote 1) {Mote 2]

1
a)
bih
c)

Suilabdily for application:
o verlical surfaces & SoMilS .. ..o i e
to top horzomtal SURRCES......orievi s v s rerres s s sy s mrras s nes

O O
O O
O O

2.

a)
b}

Suitabdity for application and curing under the following special

anvironmeantal conditions:

low or high temperatura (Mobe 3) ...
wal subshrabe e

3
a)
brh
£)
d}
e}
f)

Adhesion:

plate o plale...............

Pt T DO aE e T L e e e e R
cormosion protected steel to comrosion protected steel (Mobe 4)
comosion protected steel to concrete (Mote ). ...
hardened concrate to hardenad concrete ...
fresh concrete to hardened concrete (Mote 5] ..o

OO = m

4

aj
b}

Durabdity of composite sysiam:
R O A ST I s mv s b s e i B s v s 4
P IURE EVERING e e e e

5
aj
kb
el
d}
e}
fi

g
h}
i)

Material characteristics for the designer;

oppen Hme (Mo 5] (NOEE B .\oereerrrreriersmrsrsrsmrsssrssr s mssssrsmsrss sesares
L= [ T P
modulus of elasticity in CoMPrEESIoN ...
miodulus of elasticity in flesume ...
compregeive BIengEN ... ..
shaar stranghbh. ..
glass transition lEemparature ...
coafhicient af thermal EXpansion ... e e e
AT K i i mmsin i

Om mm
E e EEE s EN

1.

s

Mobesg

Repair method 4.3 is in accordance with ENY 1504-8. The bonding of exiernal plates io the surface of a concrete
structure for strengthening purposes, and the laminating of plates i such applications. An accaplable bond is

unlikaly to be achieved with stainkess siaal.

Fuiepair method 4.4 is n accordance wilh ENYV 1504-9. The bonding of hardensd concrede o hardened concnele,
typecally associated with the use of precast units of the bonding of fresh concrete fo hardened concrete where it
forms a significant part of the structure and is required to act compositely.

Temperatures may be specified by the producer for the intended use.

Im this context commoséon protection implies the apphcation of a commoséon nhibiting priming coat to mild stesl.

Mot applicable to mjection technigues.
Af mimimum, siandard and magmum application temparatures.
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5 Requirements

5.1 |dentification requirements

The manufaciurer shall underake selected representative inifial identification tests for the product or system
as specified in Table 2, These fesis may be used to confirm the composition of the product at any time,
Acceptable tolerances are given in Table 2. The manufaciurer shall hold the test records.

Table 2 — Identification requirements

Item

No Property Test Method ReguirementTolerance
1 | Colour Visual Uniform and similar o the description provided
by the manufacturer.
2 | Granulometry size grading of EM 12192-2 Declared value +5 %
fillers for polymer bonding
agents,

3 | Ash content by direct calcination | EM 150 3451-1 | Declared value +5 % or +1 percentage point of
the total product, whichever is the greater,

4 | Thermogravimetry of pobymers: | EM 30 11358 Declared value +5 % or +1 percentage point of

temperature scanning method the total product, whichever is the greater.
5 | Infrared analysis of the resin and | EM 1767 The positions and relative intensities of the
hardanesr main absorption bands shall match thosa of the
raferance spectrum,
6 | Potlife EM IS0 9514 Declared valua £ 20 %
T | Compressive strength EN 12190 Declared value £20 %

5.2 Performance requirements

The manufacturer shall underake initial performance tests on the product in accordance with Table 3.1
{bonding agenis for bonded plate reinforcement) or Table 3.2 (bonding agenis for bonded mordar or concrefe)
and the product shall comply with the requirements,
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Table 3.1 — Performance requirements of bonding agent for bonded plate reinforcement

Item Reference
No Performance Characteristic | concrete or Test Method Reguirements (See Mote)
martar
1 |Moduluz of elasticity in flexure —_ EMISO 178 =2 D00 MimmE
2 | Shear sirength — EM 12188 =12 Nimm?
3 | Opeantime EN1TEG EM 12189 Declarad value £20%
MC{D.40)
4 | 'Warkable life — EM 150 9514 Declarad valua.
informative Mote  The workahle
ife |5 dependeant upon the batch
quantity and ambsent condstions.
Usars should note that the
workable life will usually be hess
tham the pot life,
5 | Modulus of elasticity in —_ EM 13412 =2 000 MimimE
COMprassion
B |Glass transition temparalure —_ EM 12614 =40 C
7 | Coefficiant of tharmal — EMN 1770 <100 = 107 per K
axpansion
Ba | Total shrinkage for structural — EN 12817-1 =01%
bonding agents
gb | Total shrinkage for struciural — EM 12617-3 =0,1 %
bonding agents [altemative
test method)
9 | Suitability for application to —_ EM 17549 The material shall not sag flow
vartical surfaces and soffits by mora than 1 mm whean
spread in thicknesses less
than 3 mrn.
10 | Suitability for application to —_ EM 17849 The surface area of the bonding
horizontal surfaces agent at the end of the
squeezability test shall not be leas
than 3 000 mm= (B
diameter].
11 | Suitability for injection EM 1766 EM 12618-2 For the test performed in the
MC{0.40) dry, failure shall occur in the
concrete.
12 | Suitability for application and — EM 12188 The slant shear strength of

curing under special
environmental conditions

MOTE The test method may
nead to be performed under
anvironmental conditions
other han hase speciied in
EM 12138,

scarf-jointed priems tested in
compression at varous angles
dshall not be less than the
values o, Nimm? tabulated

below.

g g (Nmm?)
50° 50
60" &0
70° 70

10
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Item
MNa

Performance Characteristic

Refaerence
concrate ar
martar

Test Mathod

Regquirements (See Mote)

13

Adhasion

EN 12188

The tensile siress carried by the
bonded joint in a pull off st shall not
be less than 14 Nimmé,

The slant shear sirength of scarf-

jointed prizms tested in compression
at various angles &shall nof be less
than the values &, MNimm? tabulated

below,

g g (Nimm?)
&0° 50

& &0

T0" Ll

14

Duirability
(thermal and moisiura)

EN 13733

MNOTE The lest
rnethod s not
applicabls for
plates othar
tham sheel

The compressive shear load at failure
of the hardened concrels specimens
after exposure to thermal cycling or
the warm-moisl amnvirenmeant shall not
be less than the tensile strength of the
concrete.

The steel to steal spacimens shall not
fail after exposure o thermal cyveling
or the warm-moisl anvironmant.

NOTE

Threshald requirernents apply to the mean value of the relevant pedormance chanasclenstic for any balch aof
the product as defined in EN 1504-8,

Table 3.2 — Perfformance reguirements of bonding agent for bonded mortar or concrete

COMpression

i Reference
No Performance characteristic | concrete or | Test Method Reguirements [See Note)
mortar
1 | Modulus of elasticity in — EN IS0 178 | =2 000 Nimm*
flexure
2 | Compressive strength - EN 12190 =30 Mimm#
3 | Shear strength e EN 12615 =6 Wimm2
4 | Opan time EN 1766 EN 12189 Declared value £20 %
pAC{0.40)
5 | Workable life e EN IS0 39514 | Daclared value.
Informatoe MNote  The workahbbe life |s
dependent upon the batch quantity and
ambiant conditions. As such itis the
responsibility of the producer. However,
users should nobe that the workabile life
will usually be kess than the paot life,
6 | Modulus of elasticity in _— EM 13412 =2 000 Mfmm?

11
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Table 3.2 [continued)

Reference
I F'arrun'nanc? concrate ar Test Method Requirements [See Mote)
No characteristic
mortar

I Glass transibon — EM 12614 =40 C
temperatura

& Coefficlent of thermal —_ EM 1770 <100 % 1078 per*C
B AN 50N

Sa | Total shrinkage for —_ EM 126171 =01 %
structural bonding agents

b | Total shrinkage for —_ EM 12617-3 =01 %
structural bonding agenis
{alternathve test method)

10 | Suitabllity for appcation — EM 1795 The materal ahall not sag fiow by more than
to wertical surfaces and 1 mm when spread in thicknesses less than
soffits 3 mmn,

11 Sultabllity for applcation — EM 1795 The surface area of the bonding agent at the
to hosizontal surfaces end of the squeezabllity test shall not be

less than 3 000mm< (60 mrm diarneter).

12 | Suitability for injection EM 1786 EM 12618-2 For the test performed in the dry failure shall

MAC{0.40) occur in the concrate.

13a |Suitability for application EM 1786 EM 12635 For hardened concrete-to-hardened
and curing under special RAC{0.40) concrete, the tensile bending test shall result
environmental conditions in fracture in the concrete. For fresh

concrete-to-hardened concrete, the pull off
test shall result in fracture in the concrete.
13b | Suitability for application EM 1766 EM 12615 The slant shear test shall result in fracture in
and curing under special C{0.40]) the concrete.
environmental conditions ar MC{0.40)
{altzrnative test mathod)
14a | Adhesion EM 1765 EM 12635 For hardened concrete-to-hardened
M (040} concrete, the tensile bending test shall result
in fracture in the concrete. For fresh
concrete-to-hardened concrete, the pull off
test shall result in fracture in the concrate.
14b | Adhesion (alternative test EM 1766 EM 12615 The slant shear test shall result in fracture in
method) C (040} the concrete.
or MC ({0.40)
15 | Durability EM 17E6 EM 13733 The compressive shear load at failure of
{ihermal and moistura) MC (040} githar the hardened concrete {o hardenad

concrate, or frash concrate to hardened
concrate specimans after exposure o
thermal cycling or the warm-maoist
amvironment shall nod be less than the
lowast tensile strangth exhibited by aithar
the bonded or the onginal concrate.

NOTE Threshold requirements apply 1o the mean value of the relevant performance characteristic for any balch of

the product as defined i EM 1504-8.

12
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5.3 Special applications

See Annex A (informative), Table A.1 for special applications of structural bonding agents.

5.4 Release of dangerous substances

Hardened structural bonding agents shall not release substances dangerous to health, hygiens and the
environment. 3ee Annex B (informative).

5.5 Reaction to fire

For structural bonding agents to be used in elements subject to fire requirements the manufacturer shall
declare the reaction to fire classification of the hardenead structural bonding agent.

Hardened struciural bonding agents containing more than 1% by mass or volume (whichever is the most

onerous) of homogeneously distributed organic materials shall be classified in accordance with EM 13501-1
and the appropriate reaction to fire class declarad.

6 Sampling

General requirements for sampling procedures are set out in EM 1504-8,

7 Evaluation of conformity
7.1 General

Ganearal requirements for procaduras for evaluation of conformity are set out in EN 1504-8_

7.2 |Initial type-testing

General requirements for initial type testing are set out in EM 1504-8,

7.3 Factory production control

The manufacturer shall operate a factory production control (FPC) system to ensure that production continues
to mesat the idantification and parformance requiremeants 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 performance test
methods to ensure conformity of the product to the requirements of this document. Such correlation shall be
clearly documented in the FPC system.

The FPC shall be undertaken in accordance with EM 1504-8.

Guidance on the frequency of identification and performance tests for FPC iz given in Annex C (informative).
Freguencies may need o be increased during initial production or following an incident of non-conformity.

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

7.4 Assessment, surveillance and certification of factory production control (informative)

Where required, provisions for the assessment, surveillance and cerlification of FPC are given in EM 1504-8
Annex 8

12
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8 Marking and labelling

Requirements for marking and labelling are sei out in EN 1504-8:, Clause B,

NOTE For CE marking and labelling clause 283 of Annex 28 applies.,

14
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Annex A
(informative)

Special applications

Table A1 of Annex & [informalive) contains a list of test methods that may be considered for Special
Applications, Such testing may be reguired for specific projects where the strengthened structure may be

subpactad to dynamic loading.

Table A.1 — Test Methods for Special Applications

Property Test Method
Fatigue under dynamic loading
Part 1 : During cure EM 13894-1
Fart 2 : After hardening EM 13894-2

References (Informative)

EM 13824-1, Products and systems for the profection and repair of concrele structures: Tes! methods —
Determination of faligue under dynamic loading — Part 1; During cure.

EM 138894-2, Products and sysfems for the profection and repair of concrefe sfructures; Tesf methods —
Determinalion of faligue under dynamic loading — Parf 2; Affer hardening

15
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Annex B
(informative)

Release of dangerous substances

in the absence of specific requirements relating to substances dangerous to health, hygiene and the
environment in this document, Annex ZA.1, paragraph "WaRHNING" applies.

16



Annex C
(informative)

Minimum frequency of testing for factory production control

EN 1504-4:2004 (E)

Identification/performance characteristic

Paolymer resins

Identification of the components
Granulometry size grading of fillers
Ash content
Thermagravimeiry
Infrared analysis

Identification of the fresh mixture
Colour
Pat life

Identification of the hardened sample/product
and performance characteristic

Compressive strength

O m m o

=

A

Freguency A every batch (as defined in EM 1504-8

G bwice per year

B every 10 batches, every two weeks, or every 1,000 tonnes, whichever iz the sooner (that
iz, whichever requires the most frequent testing

WOTE1  Ash content and Thermnogravimeiry are attemnative methods. The manufacturer should decide which =

appropriate.

NOTE 2 Documentation provided by a raw matersial supplies will be deemed to Salishy

17
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Annex ZA
(informative)

Clauses addressing the provisions of EU Construction Products
Directive.

ZA.1 Scope and relevant characteristics

This European Standard and this Annex ZA have been prepared under a mandate MA 28 “Products related to
concrela, morar and groul” given to CEM by the European Commission and the European Free Trade
Association.

The clauses of this and other European standards shown in this Annex meet the requirements of this Mandate
given under the EL Construction Products Directive (B2MIGEEC)

Compliance with these clauses confers a presumplion of fitness of the structural bonding products and
syslems coverad by this Annex for the inlended uses indicated herein: reference shall be made to the
information accompanying the CE marking.

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

MOTE1  Thers may be other requirements relating to dangerous substances applicable to the products falling within
the scope of this standard (e.g. transposed Eurcpean legislation and national lews, regulations and admanistrative
provisions). Im order to meet the provisions of the EU Conatruction Products Directive, these requirements need also to be
complied with, when and where they apply.

MOTE 2 A informadive dalabase of European and nalional provisions on dangercus substances is available at the
Construction website on EUROPA (CREATE, accessad through
hitp:fleurcpa.eu intfcommienterprise’construcioninternal/dangsub’'dangmaln, him).

This Annex establishes the conditions for the CE marking of the structural bonding producis and systems
intended for the uses indicated in tables Z4.1a and Z4,.1b and shows the relevant clauses applicable.

The Scope of this Annex is defined in tables Z8 1a and 28 1b.
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Table ZA.1a — Scope and relevant clauses

Construction products:  Structural bonding products for bonded plate reinforcement as covered in the

scope of this standard

Intended usea: In buildings and civil engineering works
Essential Reguirement clauses in Level(s) Motes:
characteristics this standard or class{es) (expression of results)
Bond/adhesion strength | 5.2 Performance Mo Comiplying with the threshold values
requiremeants in Mimmd
Table 3.1(13) Adhesion
Shear strength 5.2 Performance Mone Complying with the threshold value
requirements in Mimmd
Table 3.1(2) Shear sirength
Shrinkage/expansion 5.2 Performance Mone Complying with the threshold value
requirements asa
Table 3.1(8a) Total
shrinkage
Warkability 5.2 Performance Hone Declared value, in minutes
requirements
Table 3.1(4) Workable life
Modulus of elasticity 5.2 Performance Mone Complying with the threshold value
requirements in M/mm?
Table 3.1(5) Moduluz of
elasticity in compression
Coefficient of thermal 5.2 Performance Mone Complying with the threshold value
EXpansion requirements per K
Table 3.1(7) Coefficient of
thermal expansion
Glass trangition 2.2 Performance Mone Complying with the threshold value
temperature requirements in "G
Table 3.1 (B) Glass
fransition lemperature
Feaction to fire 2.5 Reaction to fire Euvroclasses | Declared class
Durability 5.2 Performance Mone passfail criteria
requirements
Table 3.1(14) Durability
(thermal and maoisture)
Dangerous substances | 5.4 Dangerous Substances | Mone See Mote 1in ZA.1 and note after

Fig. ZA.1.
Manufacturers declaration
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Table ZA.1b — Scope and relevant clauses

Intanded usa:

In buildings and civil engineering works

Construction products:  Structural bonding products for bonded mortar or concrete as covered in the
scope of this standard

Essential
characteristics

Requirement clauses in
this standard

Level(s)
or class(es)

Motes:
(expression of results)

Bond/adhasion sirength

5.2 Parlormance
requiraments
Table 3.2{14a) Adhesion

Mare

passiail criteria

Shear strength

5.2 Performance
requirements
Table 3.2(3) Shear strength

Marme

Complying with the threshold value
in Mmm?

Compressive strength

5.2 Performance
requirements

Table 3.2(2) Compressive
sirength

Mare

Complying with the threshold value
in MimmZ

shrinkage/expansion

5.2 Performance
requirements
Table 3.2(%a) Total
shrinkage

More

Complying with the threshold value
aza %

Workability

5.2 Performance
requirements
Table 3.2(5) Workable life

Morme

Declared value, In minutes

Sensitivity to water

5.2 Performance
requirements

Table 3.1{13a) Suitability for
application and curing under
special environmental
conditions

Mare

passfail criteria

Modulus of elasticity

5.2 Performance
requirements

Table 3.2(6) Modulus of
elasticity in compression

Mame

Complying with the threshold value

in Mimm

Coefficient of thermal
BXPENSIon

5.2 Performance
requirements

Table 3.2(8) Coefficient of
thermal expansion

Mame

Complying with the threshold value
per kK

lazs transition
temperatura

5.2 Performance
requirements

Table 3.2(7) Glass fransition
temperature

Mame

Complying with the threshold value
in =G

Reaction to fire

5.5 Reaction to fire

Euroclasses

Declared class

Durakbility

5.2 Performance
requirements

Tabla 3,.2{15) Durakility
(thermal and moisiura)

Mame

pass/fail criteria

Dangerous substances

5.4 Dangerous Substances

Maone

Sea Maote 1in ZA.1 and note after
Fig. ZA.1.
Manufacturar's declaration
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The cumulative use of Tables ZA.1a and ZA.1b is possible for products which may be used for both bonded
plate reinforcemeant and bonded mortar or concrete,

The requirement on a cerain 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 determing nor to declare the performance of their producis
with regard to this characteristic and the option *no performance determined” in the information accompanying
the CE mark may be used

ZA.2 Attestation of conformity

£A.2.1 System(s) of attestation of conformity

The system of attestation of conformity for the products indicated in fables ZA.1a and ZA.1b, in accordance
with the decision of the Commission 1899/4E8EC as amended, as given for this product family in Annex [l of
the Mandate MA128 "Products related to concrete, morar and grout”, is shown in table Z8.2 for the indicated
intended usa:

Table ZA.2 — System of attestation of conformity

Attestation of

Product{s) Intended use(s) Level(s) or class(es) conformity system(s)

Far uses with low

performance
. requirements in buildings = 4
Concrete protection and | and civil engineering
repair products works
For uses in buildings and o o
civil engineerning works
: Al AT B CF 1
. For uses subject o _
Concrele protection and reaction to fire AT A2 BT G DL E 3

repair products

lati
bt (A1 to EJ™, F

System 1: See CPD, Annex H1L2(1), without audit-testing of samples

System 2+ See CPD Annex 1.2 (i) (First possibility, including cerification of the factory production control
by an approved body on the basiz of initial inspection of factory and of factory production control as well as
of continuous surveillance, assessment and approval of factory production control.

Systern 3: Sea CPD, Annex H1L2{), Second possibility
Systermn 4: Sea CPD Annax HL2{i), Third possibility

Productsimatenals for which a clearly entfiable stage in the production process results in an improsement of the reaction (o fire
classification (#.g. an additon of fime retardants or a imiting of organic material)

Productsmalenals not covered by footnoie (%)

***  Producisimatanals that 4o not requirg fo be tested for reaction to fire (g9, Productsimatarials of class &1 according fo the Decision
SEBONEC, as amended by Decision JDNEOREC)

The attestation of conformity of the structural bonding products in lables 25 1a and ZA.1b shall be based on
the evaluation of conformity procedures indicated in tableds) 24 3a to 2831 resulting from the application of
those clauses of this or other Eurcpean standards indicated therain,
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Table ZA.3a — Assignment of evaluation of conformity tasks for structural bonding products of
Euroclasses A1*, AZ2*, B* or G, intended for uses other than those with low perfformance subject to
reaction to fire regulations (system 2+ plus 1)

Tazks

Content of the task

Evaluation of conformity
clauses to apply

Factory production control

Parametlars related to all
characlenslics in

EM 1504-8, 5.5 and
clausa 7.3 of this

(F.P.C) table ZA.1a and ZA.1b | standard
Further testing of samples | All relevant characteristics ;
Tasks for the EM 1504-8:, 5
rhisrarisckirar taken at the factory of table ZA.1a and ZA.1b
All relevant characteristics
i . of table ZA.1a and ZA.1b
Initial type testing —" EM 1504-8, 5.2
Reaction to fire
Initial type testing Reaction to fire EM 1504-8, 5.2

Initial inzpection of factory
and of F.P.C.
Tasks for the notified

Parameters related to all
characteristics of
table 24,14 and ZA. 10

EM 1504-8, 5.5 and
clause 7.3 of this
standard

by
Continuous surveillance,
assessments and
approval of F.P.C

Parameters related to all
characteristics of

table ZA.1a and ZA.1b, in
particular;

Reaction to fire

EM 1504-8, 5.5 and 7
Clause 7.3 of this
standard

Table ZA.3b — Assignment of evaluation of conformity tasks for structural bonding products of
Euroclasses A1", AZ", B* or C°, Intended for uses with low performance subject to reaction to fire
regulations (system 4 plus 1)

Tasks

Content of the task

Evaluation of conformity
Clauses to apply

Factory production contral

Farameters related o all
characteristics in table

EM 1504-8, 5.5 and
Clause 7.3 of this

F.P.C
R ZA.1a and ZA 1b standard
Tasksfor e e L e
manufaciurer v b :
Al relevant charactaristics
Initial type testing of table ZA.1a and ZA1D ey yena-g, 5.2
excapt;
Reaction to fire
Initial type testing Reaaction to fire EM 1504-8, 5.2

Initial mspeacton of factory
and of F.P.C.
Tasks for the notified

FParametars related to all
characiernstics of
table £A.1a and £A.16.

EM 1504-8, 5.5 and
Clausa 7.3 of this
standard

body
Continuous survaillance,
assassmeants and

approval of F.P.C.

Farametars related o all
characienstics of

table £4.1a and ZA.1b., in
particular;

Reaction to fira

EM 1504-8, 5 5and 7
Clausea 7.3 of this
documeant
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Table ZA.3¢c — Assignment of evaluation of conformity tasks for structural bonding products of
Euroclasses A1™, A2*, B™, C*°, D or E intended for uses other than those with low performance
subject to reaction to fire regulations [system 2+ plus 3)

Evaluation of conformity

Tasks Caontent of the task Clauses to apply
: Parameters related to all |EM 1504-8. 5.5 and
FFE ';tﬂcﬂ;’ production control characteristics in Clause 7.3 of this
' fable £&4.1a and ZA.1b standard
Further testing of samples | ANl relevant characteristics
Taszks for the EM 1504-8. 5
ST S taken at the factory of table ZA.1a and ZA.1h
All relevant characteristics
- . of table Z4, 13 and ZA. 10
Imitial type festing except EM 1504-8, 5.2
Feaction fo fire
Imitial type festing Feaction fo fire EN 1504-8, 5.2
L“’gg{ig: o |Parameters related to all | EN 1504-8, 5.5 and
fEIlnﬂtﬂF}’ i characteristics of Clause 7.3 of this
Tasks for the natified Certification |of F.P.C fable £4.1a and ZA.1b, standard
bod
4 of F.P.C.on |oontinuous | Parameters related to all
the basis of o) ueilance, | characteristics of EM 1504-8, 5.5 and 7
assessment |table & 1a and £4_1b, in | Clause 7.3 of this
and approval| particular: document
af F.P.C, Feaction fo fire

Table Z4.3d — Assignment of evaluation of conformity tasks for structural bonding products of
Euroclasses A1*, A2* B™, C*, D or E intended for uses with low perfformance subject to reaction to
fire regulations (system 4 plus 3)

Tasks

Caontent of the task

Evaluation of conformity
Clauses to apply

Factory production conirol
(F.P.C)

Tasks for the

Farameters related to all
characteristics in table
28, 1a and ZA.10

EM 1504-8, and 7.3 of
this document

manufacturar

All ralavant characteristics
of table £A.1a and ZA.1b

Imitial type lesting except EM 1504-8, 5.2
Reaction fo fire
e TortianoRled Initial type testing Reaction ta fire EN 1504-8, 5.2

body
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Table ZA.3e — Assignment of evaluation of conformity tasks for structural bonding products of any
intended for uses other than those with low perfformance not subject to reaction to fire regulations or
of Euroclasses (A1 to E)*™ or F intended for uses other than those with low perfformance subject to
reaction to fire regulations (system 2+ plus 4)

Tazks

Content of the task

Evaluation of confaormity
Clauses to apply

Tazks for tha
rmanufacturar

Factory production contraol
(F.P.C}

Parametars related to all
characteristics in

EM 1504-8, 5.5 and
Clause 7.3 of this

table Z6.1a and ZA.1b standard
Further testing of samples | All relevant characteristics EN 1504-B. 5
taken at the factory of table ZA.1a and ZA.1b Ry
Initial type testing Al ralevant charactenstics) oy pny g g2

of table 28 13 and Z48.1b

body

Tasks for the notified

Imitial irn-
spection of
factory and
Certification |9f F.P.C.

Parameters related to all
characteristics of
table 24.1a and ZA. 10

EM 1504-8, 5.5 and
Clause 7.3 of this
standard

of F.P.C. on |eontinuous
the basis of |o\ illance,
assessment
and approval
of F.P.C

Parameters related to all
characteristics of

table ZA.1a and ZA. 1D, in
particular;

Reaction to fire

EM 1504-8, 5.5 and 7.

Clause 7.3 of this
docurment

Table ZA.3f — Assignment of evaluation of conformity tasks for structural bonding products intended
for uses with low performance not subject to reaction to fire regulations or of Euroclasses (A1 to E)™
of F intended for uses with low performance subject to reaction to fire regulations [system 4 plus 4)

Evaluation of conformity

Content of the task Clauses to apply

Tazks

Tasks for tha

Factory production control
F.RP.C)

Parameters related to all
characteristics in
table 24,14 and ZA.1b

EM 1504-8, 5.5 and
Clause 7.3 of this
standard

manufaciurar

All relevant characteristics EN 1504-8, 5.2

Initial ivpe testing of table ZA.18 and ZA1b

ZA.2.2 EC Certificate and Declaration of conformity

Structural bonding products under system 2+ plus 1 or under system 4 plus 1; When compliance with the
conditions of this Annex is achieved, the cedification body shall draw up a cerlificate of conformity (EC
Certificate of conformity), which entitles the manufacturer to affix the CE marking. The cerdificate shall include:

name, address and identification number of the cerification body;

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

— description of the product (vpe, identification, use .....);

—  provisions o which the product conforms (Annex Z8 of EM 1504-4);
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particular conditions applicable to the use of the product (e g. provisions for use under cerlain conditions,
etc);

the number of the cerificale;
conditions and pencd of validity of the certificate, where applicable;
name of, and positions held by, the person empowered to sign the cedificate.

addition, the manufacturer shall draw up a declaration of conformity (EC Declaration of conformity)

including the following:

name and address of the manufaciurer, or his authorised representative established in the EEA;
name and addrass of the cedification body;

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

provisions to which the product conforms (Annex ZA of EM 1504-4);

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

number of the accompanying EC Certificate of conformily;

name of, and posion held by, the person empowered to sign the declaration on behall of the
manufacturer or of his authorsed representative.

Structural bonding products under system 2+ plus 3 or under system 4 plus 3: When compliance with the
condifions of this Annex is achieved, and once the notified body has drawn up the cerificate mentioned below,
the manufaciurer or his agent established in the EEA shall prepare and retain a declaration of conformity,
which enfitles the manufaciurer to affix the CE marking. This declaration shall include:

name and address of the manufacturer, or his authorized representaive established in the EEA, and the
place of production;

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

provisions to which the product conforms (Annex 28 of 1504-4);

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

the number of the accompanying factory production conirol cerdificate;

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

The declaration shall be accompanied by a factory production conirol cerificate, drawn up by the notified body,
which shall contain, in addition o the information above, the following:

name and addrass of the natified body,

the number of the factory production conirol cedificate;
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—  conditions and period of validity of the cerlificate, where applicable;

—  namea of, and position hald by, the person empowered 1o sign the certificate.

Structural bonding products under system 2+ plus 4 or under system 4 When compliance with this Annex is
achieved, the manufacturer of his agent established in the EEA shall prepare and refain a declaration of
conformity (EC Declaration of conformity), which entitles the manufacturer to affix the CE marking. This
declaration shall include:

— name and address of the manufacturer, or his authonzed 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
marking;

—  provisions o which the product conforms (Annex Z8 of 1504-4);

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

— the number of the accompanying factory production control certificate;

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

The declaration shall be accompanied by a factory production control certificate, drawn up by the nolified body,
which shall contain, in addition to the infermation above, the following:

— name and address of the notified body;

— the number of the factory production control certificate;

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

— name of, and position held by, the person empowerad 1o sign the certificate.

The above mentioned EC Declarabions and EC Cerlificate shall be presented in the official language or
languages of the Member State in which the product is 1o be used.

ZA.3 CE marking and labelling

The affixing of the CE marking and the relevant information will be doneg preferably on the packaging (when
not possible it shall be done on the accompanying label or on the accompanying documents e.g. delivery
notal

MIOTE The manufacturer or his authorised representative established within the EL or EFTA is responsible for the
affidng of the CE marking.

The CE conformily symbol to affix shall be in accordance with Directive S3/68/EC and musl be accompanied
by the following information:

Identification number of the cerdification body (only for products under system 1 or 2+)
Mame or identifying mark of the producer

Registered address of the producer
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The last two digits of the year in which the marking is affixed

Mumber of the EC Certificate (for products under system 1) or Certificate of factory production control (for
products under system 2+)

Reference 1o this European Standard

Infarmation on those relevant essential characieristics listed in tables ZA 13 and ZA.1b which are fo be
declared presented as;

— declared values and, where relevant, level or class (including “pass” for passfaill requirements, where
necessary) to declare for each essential characteristic as indicated in "Motes” in tables Z8.1a and Z4.1b,
and,

—  “Mo pedormance determined” oplion for characteristics where this is relevant.

Figure 1 gives an example of the information accompanying the CE marking.
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Ce

01234

AnyCo Litd, PO Bx 21, B-1050

00

0123-CPD-0456

EN 1504-4

Siructural bonding product for bonded plate
rainforcemeant for uses olher than low parformance
requiremeants
Bond/adhesion strength: Pull off strength = 14 N/mm?
Slant shear strength at:
&0° = 50 Mimm2
BO® = B0 Mimm2
70° = 70 Mimm2

Shear strength: =12 Mimm?
Shrinkagedexpansion: =0,1%

Workability: 40 minutes al 20 “C
Maodulus of elasticity: =2 000 N/mm?

Coefficient of thermal ~ £100 = 1078 per K
BXPANSION:

Glass transition 245°C
temperatura:

Reaction to fire............... Euroclass B
Durability....ocoomminmmsnviiene. PSS

Dangerous substances comply with 5.4

Figure ZA.1 — CE marking information

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

any information required by that legislation,

MOTE Ewropean kegislation without national derogations need not be mentioned.



