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Foreword

This document (EM 1504-52013) has been prepared by Technical Committee CENTC 104 *Concrete and
related products”, the secretariat of which is held by DIM.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsament, at the latest by October 2013, and conflicting national standards shall be withdrawn at
the latest by October 2013

Aftention iz drawn to the possibility that some of the elements of thiz document may be the subject of patent
rights. CEM [andior CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 1504-5:2004.

This document has been prepared under a mandate given to CEM by the European Commission and the
Eurcpean Free Trade Assodation, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), sea informative Annex 28, which iz an integral part of this documenl.
Compared with the previous version, the following changes have been made:

a) changes in Table 1, Table 2, Table 4, Table 6, Table T and Table 8;

by moedification of Annexes A, B, C and Z4;

¢l revision of normative references;

d} renumbering of the tables.

EM 1504 consistz of the following parts, under the general tite Products and systems for the profection and
repair of concrete structures — Definitions, reguirements, guallty confrol and evaluation of conformity,

—  Par 1: Definilions;
— Part 2: Surface protection systems for concrete;
Fart 3; Structural and non-structural repair,
—  Part 4: Structural bonding,;
— Fart & Concrete infeclion;
—  Parn 6 Anchoring of reinforcing steel bar,
—  Parl 7: Reinforcement comosion profechion;
Fart 8 Quality control and evalualion of confammily;
Fart 8 General principles for the use of products and systems;
—  Part 10: Site application of products and systems and gualty control of the warks.

Part 5 of EN 1504 includes a normative Annex A dealing with classification, an informative Annex B dealing
with special applications and an informative Annex C dealing with Factory Production Contral an products.
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It has been developed by Subcommitles B “Products and systems for the prolection and repair of concrete
siructures”, the secrataral of which s hald by AFNOR.

According o the CEMN-CEMELED Intemal Regulations, the nafional standards organisations of the following
countries are bound o implement this Eurcpean Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Fepublic, Denmark, Estonia, Finland, Former Yugoslay Republic of Macedonia, France, Gemany, Gresce,
Hungary, lceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Metherdands, Morway, Poland, Portugal,
Fomania, Skwakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom,
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Introduction

Concrete injection is used as a method for the following principles defined in EM 1504-9;

principle 1 [IP]: Prolection against ingress and waterproofing;
Filling cracks {mathod 1.5),

principle 4 [S5]: Structural strengthening;

Injecting cracks, voids or interstices (method 4.5);

Filling cracks, voids or interstices (pressureless) (method 4.6).

Injection is used to avoid the harmful consequences of voids and cracks in concrete:

o achieve impermeaability and hence watertighiness;

to avoid penetration of agents that might induce comosion of steel reinforcement;

—  to strengthen the structure by strengthening the concrete.
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1 Scope
This European Standard specifies requirements and conformity criteria for the identification, performance
{including durability aspects) and safety of injection products for the repair and profection of concrete
slructures, used for:
— force transmitting filing of cracks, voids and interstices in concrete (category F, sea 3.1);
ductile filing of cracks, voids and interstices in concrete (category D, see 3.1)
— swelling fitted filling of cracks, voids and interstices in concrete [category 5, see 3.1).
The performance requirements in this part of this document may not be applicable to highly specialisad
applications in extrerne environmental conditions. e.g. crvogenic use, nor do they cover spedalised
circumstances such as accdental impact, e.g. due to raffic or ice, or earthquake loading, where specific
performance requirements will apply.
This European Standard does not cover:
— the treatment of cracks by widening them and sealing them with an elastomeric sealing compound,;
— axternal filling of cavities, thatl iz, the placement of product oulside the structure [generally within the
surrounding foundation soils, or at the inteface between the structure and the soil); this s covered by

EM 12715 [2], under contact grouting;

—  preliminary injection works, I necessary, o temporanly slop water passage during waterproofing
injection.

2 Normative references

The following documents, in whole or in pard, are normalively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendmenis) applies.

EN 196-3, Methods of lasting cement — Part 3: Determination of safting times and soumndnass

EM 196-2, Methods of festing cemert — Farf 2 Chemical analysis of cement

EM 445, Growt for prestressing lendons — Test methods

EM 1240, Adhesives — Determination of hydroxyd value andor hydroxyl confent

EM 1242, Adheshves — Determination of isocyanale content

EM 1504-1:2005, Froductz and systems for the protection and repair of concrete slruciures — Definitions,
requirements, qualify confrol and evaluation of conformity — Parf 1: Definitions

EM 1504-8:2004, Products and systems for the profection and repair of concrete slrvciures — Definitons,
reguirements, gually conlrod and evaluation of corformily — Parl 8 Qually control and evalualion of
conformity

EN 1504-9:2008, Products and systems for the profection and repair of concrete sfructures — Definitions,
requirements, qualily control and evaluation of conformity — Parf 9: General principles for the use of products
and systems

EN 1543, Products and systems for the profection and repair of concrede strictives — Test methods —
Determination of lensile strength development for polymers
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EM 1767, Producls and syslems for the protection and repar of concrele siructures — Test melhods —
Infrared analysis

EM 1771, Products and systems for the protection and repair of concrefe structures — Test methods —
Determination of infectabiify and spliffing test

EM 18771, Products and systems for the proltection and repalr of concrete struclures — Tesl methods —
Reactive functions related fo epoxy resing — Part 1; Defermination of epoxy egquivalent

EN 1877-2, Products and systems for the profection and repair of concrete strucfures — Test methods —

Reactive funchions related to spoxy resing — Part 2: Determination of amine functions using the fofal basicity
number

EM 12180, Products and systems for the profection and repair of concrete struciures — Test methods —
Determination of compressive sfrength of repair mortar

EN 12614, Products and systems for the profection and repair of concrefe struciures — Test methods —
Determination of glass transition fermperatures of polymers

EM 12618-1, Products and systems for the protection and repair of concrefe structures — Test methods —
Fart 1: Adhesion and elongation capacity of ijection products with Nmited ductiity

EN 12618-2:2004, Products and systems for the protection and repair of concrefe structures — Test methods

— Part 2: Determination of the adhesion of njection products, with or withou! thermal cycling — Adhesian by
lensile bond strength

EM 12618-3, Products and systems for the protection and repair of concrefe structures — Test methods —
Fart 3. Determinalion of the adhesion of infection products, with or withouwt thermal cycling — Slant shear
method

EM 12637-1, Producls and syslems for the protection and repakr of concrete structures — Test melhods —
Compalibiity of ijection products — Parl 1! Compalibiity with concrate

EM 14068, Froductz and systems for the profection and repair of concrefe strucfures — Test methods —
Determination of waterfightness of ijected cracks withouwf movement in concrede

EM 14117, Products syslems for the prolection and repar of concrete struclures — Test methods —
Determination of tme of effiux of cementitious infection products

EM 14497, Froducts and systems for the profection and repair of concrefe struciures — Test methods —
Determination of the Miration stabiity

EM 14498, Productz and systems for the profection and repair of concrete structures — Test methods —
Vaolume and weight changes of infection products after air drying and water sforage cycles

EM IS0 527-1, Plaslics — Determinalion of lensie properies — Pard 1; General principles (150 527-1)

EM 120 5327-2, Plastics — Determinalion of tensie properties — Part 2@ Tes! condifions for mowlding and
extrusion plastics (150 527-2)

EN 150 2811-1, Pamnts and varmishes — Determination of densily — Part 1: Pyknometer method (150 2811-1)

EM 130 2811-2, Painls and vamizhes — Determination of density — Parnt 2 Immersed body (plummet)
method (150 28771-2)

EN IS0 3219, Plastics — Polymersfresing in the fiquid state or a5 emulsions or dispersions — Determination
of viscosily using a rodational viscomeler with defined shear rate (180 3214)

EM 150 3251, Paints, vamishes and plastics — Deferminalion of non-volalile malter content (150 3257)
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EM 150 9514, Painls and vamishes — Delermination of the pot e of multicomponant coaling syslems —
FPreparalion and condifoning of samples and guidelines for lesting (150 89514)

120 13320, Paricle size analysis — Laser diffraction methods

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EM 1504-1:2008, EM 1504-8:2004,
EM 1504-2:2008 and the following apply.

3.1

injection products and systems

products and systems which, when injected into a concrefe structure, restore the structural integrity and/or
durability

[SOURCE: EN 1504-1:2005, 3.2.2]
Maote 1 to antry: Injection producis can be classified in three categones, according to the intended uss.

3.1.1

injection product for force transmitting filling of cracks, voids and interstices in concrete
(F}

product able to bond to the concrete suface and transmit forces across it

Mote 1 o entry: Products for injection for foroe transmitting filling of cracks, voids and intersbices can also be used for
saturabon withoul receiving a force ransmitling bond,

Mote 2 to entry: Unless otheraise stated, injection producis are intended for filling of cracks, woids and interstices, so
that in the following only the wording injection products for iling of cracks is used.

31.2

injection product for ductile filling of cracks, voids and interstices in concrete
(o)

flexible product which is able to accommodate subsequent movement

3.1.3

injection product for swelling fitted filling of cracks, voids and interstices in concrete

=)

product which is able, in the reacted state, to swell repeatedly by water adsorplion, where the water molecules
are bonded to the maolecules of the injection product

Mote 1 o entry; This category of products, referred to as gels, are only used for waterproofing purposes for cracks and
voids in damp, wet and water - flow conditions.

3.2

injection product formulated with reactive polymer binder

P

product where the hardening i related 1o the curng of a reactive polymer binder; the reactive part of a
polymer binder involved in the hardening of the binder is the functional group

3.3

injection product formulated with hydraulic binder

(H)

product where the hardening is related to the hydration reaction of an hydraulic binder

34
pot life for injection products
perod of time taken by the freshly mixed product bo:
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— increase in temperature by 15 °C, for injection products formulkated with reactive polymer binder {or the
maximum emperature increase if less than 15 "C); or

— 1o reach a viscosity of 1 000 mPa-s

— 1o reach a recorded lowering of the filtration stability for injection products formulated with hwdraulic binder
Mote 1 to eniry: Pot life is an identification test carried out under standard laboratory conditions.
Mote 2 1o eniry: Tesat gample; 1 000 mi,

3.5

workable time for injection products

period of time the mixed injection product remains workabla in the batch quantities used and at the imit of
conditions that tha product is fit for the purposa of use

Mote 1 1o eniry: The workabde ime |s given by the manufaciures,

Mote 2 to aniry: The workable ime depends on temperature, humidity, vwolume of mied product (A+8), mactivity of the
praduct, lechnology of injection. Reactivity of the produc and volurme of miged product ane best chosen according 1o those
varous paramelers and 1o the anBcpabed lime necessary b inject he concrele struciure,

3.6
crack width
width of the crack measured on the not mechanical treated surface of the concrate

3T

injectability

ability of an injection product to penetrate in a crack, which is given by the minimum crack width into which the
product iz injectable

Mote 1 to eniry: Following crack widths are considered: 0,1mm | 0.2 mm | 3,2 mm | 0.5 mm | 0.8 mm.
Mote 2 1o eniry: Crack width is expressed in millimatres.

Mota 3 to antry: The injectability s dedared by the manufacturer, and tested with the injectability test)s)
(s Clause 4,

1.8
moisture state of the crack, voids or interstices
water content in the crack or flowing from the crack

Mofe 1 1o endry: Thae following condilions are considersd: dry, damp, wel, Towing wiler,

3.81

dry

no water in the crack or on the crack flanks; migration of water in the crack is excluded during injection and
hardening of injection product

Mefe 1le endry: A dry crack is indicated il the colour af the crack and dry surface concrete is the same

3.8.2

damp

no water in the crack, water on the crack flanks, however withowt a water laver on the surface of the flanks

Mote 1 1o eniry: A difference of colour between the crack surface and the dry surface concrete gives evidence of a
damp crack.
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3.8.3
walt
standing water in the crack

Maote 1 to entry: The prasence of water drops on the crack surface is charactenstic of a wet crack.

3.8.4
flowing water
water that flows through the crack, voids or interstices

Maote 1 to entry: The manufacturar will indicate the moisture state or states with which the product is compatible, basad
on tha results of the injectability and other relevant performance tests specified in Clause 4.

3.9
crack movement
change of crack width as a function of fime and aclions on structures

Mate 1 o antry: Actions an structunes are induced by
— mechanical influences {e.g. by fraffic);

—  physcal influences, which can be dady (for example due 10 exposure 10 the Sun, change of lemperalure) or
gaasanally.

Male 2 lo antry: Traffic induced crack movements af 10 pm ta 15 pm during cwre do nol inflleence e adhesion of
ingection products formulated with reactive polymer binder.

Mote 3 to antry: Gals will not be used for cracks submitted {o daily movements unless also ingeciad in excess oubside
the structura.

Mot 4 o entry; Injection products formulated with hydraolic bindsr will ot be used for the injection of cracks
subrmitted to high frequency changes during hardening. These products are normally not used for injection of cracks
submitted to daily changes during hardening, unless i can be proved that the adhesion on concrete will be higher than

2 Mimme within 10 h at the minimum use temperature.

4 Performance characteristics in relation to the general principles of protection and
repair

Tables 1, 2 and 3 list the performance characteristics of concrete injection products which are required for “all

intended uses” or “for cerain intended uses® according to the “principles” and “methods” defined in

EM 1504-9. Parformance characteristics which are required for “all intended uses” are marked with . Al

other performance characteristices which are marked with [0 may be reguired for “certain intended uses”.
See Annex B for special applications.

The performance characteristics of producis are classified as follows:

—  basic characlenstics, compressive strength, strength related o adhesion, volume change (shrinkage),
compatibility with steel and concrete, glass ransition temperalure, watertightness essential for the
intended use,

— workability charactenstics, related to the work condiions which the product can be used for (widlh,
motsture stale of the crack), these charactenstics are declared by the manufaciurer, and lested
accordingly;

— reaclivity charactenstics, related to the workable time and the development of strength;

— durability, related to the long term bahaviour of the hardenad product under climatic conditions.

MOTE Workability and reactiity characteristics are product characteristics for the designer and contractor.

10
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The performance characterstics of injection products used in relation to Principle 1 [IP]: Prolection agains!
ingress and walerproofing — Filing cracks (method 1.5 as descrbed in EM 1504-2:2008) are listed in the
follvwing tables:

— Table 1: “Injection products for force transmitting filling of cracks (F) — Performance characteristics™
when category F products are used for these purpose;

— Table 2: "Injection products for ductile filing of cracks (D) — Performance characteristics” when categony
D products are used for these purpose;

— Table 3: "Injection products for swelling fitted filling of cracks (3) — Performance characteristics™ when
category 5 products are used for these purpose.

Only products formulated with reactive polymer binder can be considered for category D and category S
injection,

The performance characteristics of injection products wsed in relation to Principle 4 [33] Sfructural
atrengthening — Injecting cracks, voids and mfersfices (method 4.5 as described in EM 1504-2:2008) and
Filling cracks, voids or inferstices (method 4.6) are listed in Table 1: "Injection producits for force fransmitting
filing of cracks (F) — Performance characteristics”.

Corrosion behaviour of injection products formulated with hydraulic binder 15 assessed by measuring chlonde
content. Injection products formulated with reactive polymer binder for category F and category D injection are
deemed to have no comosive effect on reinforcement.

The certain intended uses are subject to specific conditions on the works:

a) glass transition temperature zhall be considered if the temperature of the hardened product in the crack
can be;

1) higher than 21 *C (temperature conditions by measuring adhesion sirengths) for category F products
formulated with reactive polymer binder,

2} lower than 3 °C (temperature conditions by measuring elongation ability) for category D producis;
b) chloride comtant and cormosion behaviour shall be consikdared by Injection of reinforced concrete,
¢l watertightness shall be considered for waterproofing injection.
The injectability test (into dry or non-dry mediom) s pedformed al the minimum crack widlth declared by the
::ﬂ:f;:.ﬂurm and the keast favourable moisiure state of the crack declared by the manufaciurer for the tested

Performance requirements are givenin 5.2,

The properties of the bonding may be adversely affected by fire and therefore appropriate protection
measuras will need to be taken where fire is anticipated.

1
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Table 1 — Injection products for force transmitting filling of cracks (F}— Performance characteristics

Performance characteristics Intended
Methods 1.5, 4.5 and 4.6 use

BASIC CHARACTERISTICS
Adhesion by tensile bond sirength (H, P

Compressive strength (H)

Adhesion by slant shear strength (H, B}
Won-volatile matter (F) .
Blaeding [(H)

“Yolume changs (H)

| BN BN BEEEE BN |

(Glass transition tempsrature (F)

Chioride content (H) O
WORKABILITY CHARACTERISTICS

Ingectabdity into dry medium
crack widlhs: 0,1 mm = 0,2 mm = 0,3 mm: delerminalion of ingeclability and splilting test (H, P)

crack widths! 0.5 mm = 0.6 mm or where EM 1771 s nol suitable @ covered by adhesion by lensile
bond strength (H, P)

Ingactabdlity into non-dry medium
crack widthe: 0,1 mm =02 mm - 0,3 mm; determination of Inctablliy and splitting test (H, P)

crack widtha: 0.5 mm - 0,8 mm or whers EM 1771 i3 not suitable; covered by adhesion by tensile
bond strength (H, P)

Viscaosity (P) ]
Tima of efflux (H) [ |
| REACTIVITY CHARACTERISTICS
Workable Gme (H, F) [ ]

Tensde strenglh developrment far polyrmers (P) [ |
Letting time [H) [ |
DURABILITY

Adhesion by tensile bond strength aller thermal and wel-drying cycles (H, P) [ |

Compatibility with conerete (H, P} |

B For all internded usas
For certaln infended uses,
{H] Injection praduet fsrmulated with hydrauks binder.
1Py Injesction product formulated with reactive polymes Dindar.

12
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Table 2 — Injection products for ductile filling of cracks (D) — Performance characteristics

Performance characteristics
Method 1.5

Intended
1524

BASIC CHARACTERISTICS

Adhesion and elongation capacity of ductile injection products (P)
Waterighiness (P

Glass transmission temperature (F)

WORHABILITY CHARACTERISTICS

Injectability into dry madium
crack widths: 0.1 mm — 0,2 mm — 0.3 mm: determination of injectability and spliting test (F)

crack widths: 0,5 mm — 0,8 mm or where EM 1771 is not suitable : covered by: adhesion by tensile
bond strength (P)

Injectability inlo non-dry medium
crack widths: 0.1 mm - 0,2 mm - 0.3 mm: determination of injectabiliby and splitting test (P)

crack widths: 0% mm — 0.8 mm or wheare EM 1771 is not suitable: covered by: adhesion by fensile
bond strangth (P)

Viscosly (P)

REACTIVITY CHARACTERISTICS
Workable time {P)
DURABILITY

Campatibility with concrete (P)

W For all intended uses.
For carain inkanded uses.
(P1 Injection product formulated with reactive polymer binder

13
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Table 3 — Injection products for swelling fitted filling of cracks [3) — Performance characteristics

Performance characteristics Intended
Method 1.5 use

BASIC CHARACTERISTICS

Warberlightoess (P} |
Corrosion behawour (F) O
WORKABILITY CHARACTERISTICS

Viscosity (P) o
Expansion ratic and rate by waler slorage (P} |
| REACTIVITY CHARACTERISTICS

Warkable time (P) =
DURABILITY

Lensithwly to water; expansion ralio caused by water storage (F) |
Sensitivity o drying-wet cycles (P) |
Compatibility with concrete (F) |
B For gl intended usas

For certain infended uses,
(P Injection product Fermulated with reactive palymes Binder.

5 Requirements

5.1 Identification requirements

The manufacturer shall undertake selected representative initial identification tests for the product or system
as specified in Tables 4 and 5.

These tests may be used to confirm the composition of the product at any time. Acceptable tolerances are
given in Tables 4 and 5. Test records shall be held by the manufacturer,

14
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Table 4 — Identification reguirements for injection products formulated with reactive polymer binder

Requirements
(% deviation from
Property Test method s i nris et
declared value)
Individual components
*  Raelated to the functonal growp
Epouy equivalant EM 1877-1 +5
Amine functions EM 1877-2 + 6
Hydroxyd valus EM 1240 + 10
Isotyanale conten EM 1242 + 10
Odher functional group To be determined, according to the nature of the
functional group
*  Specific weight EM 150 2811 (Part 1 or Part 2) +3
® Infraned analysis EM 1767 Thi posilions and
redative intensities of
1he main absonplion
bands shall match
those af the
reference specirum.
Frashly mixed product
* \iscosity ENM IS0 32148 + 20
Viscosily shall be measured S rin alber mikng of
the product has been completad.
The separabe components of the product shall be
maintained at 8 constant termperature of (21 = 2) °C
before mixing. The temperaiure of the freshiy
mized product shall be measured and recorded
bafore the viscosity is measured.
For products that harden i less than 5 min,
viscosity shall be measured on unmixed
companenls
* Patlife EM IS0 9514 t 20
The test shall be perdformed at thres condificning
and test temperatures; 21 °C and the minlmum and
rmEsimum use temperaiures recommended by the
manufaciurer, with a lolerance af £ 2 “C,
MOTE Duefinition 3.4 applies
Tast sample; 1 000 ml
* Determination of ron-volatile matler EM 50 3251 + 5
Idantification on the hardened mixture
" Tansile strength, elongation and elastic EM |15 5327-1 + 20
modulus (F, O
EM 15 527-2
The test shal be performed after T days
condiioring  under the standard condiBons for
imgection products formulated with reactive polymer
bimder, which are poured om o 8 non-adherent
substrate o & thickness of 3 mm.
* Strength properties [5) A compressive (oad B applied with a speed + 20

of 100 mm'min on the product specimen, obtained
from the pot e test with a samp & 20 mm
provided by a conical head (angle: 60 %) the
loadideformalion curve is reporied,

The st is performed alter 24 h condilioning under
the standard conditions.
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Table 5 — Identification reguirements for injection products formulated with hydraulic binder

Requiremenis
% deviation from
Property Taest method the manufechrers
declared value)
Individual components
Particle size analysis by laser diffraction 150 13320 Confirmed by
COMPAnEon

Frashly mixed product
*  Time of efflux (Marsh Funnal) EM 14117 + 20

Wiscosily shall be maasurad 5 min after the and of
1 mixing of the product bas been compleded

g Satting tima EM 195-3 + 20
Puol Efe EM 150 9514 + 20

The tast shall be performed at three conditioning
and ftest temperatures: 21 "C; minimum  and
mazimum temperatures  recommended by  the
manulaciurer, with a tolerance of &£ 2 °C, Test
sample: 1 000 ml, insléad of 300 ml,

NOTE Drxlimiticn 3.4 applies,

Fitration stability EM 14457 < provided valus {u)
Mixed and hardened producl
™ Compression strength and density EM 12150 +15

5.2 Performance requirements

The manufaciurer shall underiake inifial performance tests of the product in accordance with Table & {injection
products for force transmitting filling of cracks.), Table 7 (injection products for duciile filing of cracks), or
Table B (injection products for sweling fitted filling of cracks) and the product shall comply with the
requirements

The classification of injection products given in Annex A i5 based on the performance of products in the
performance tesls specified in Tables &, ¥ and B.
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Table 6§ — Injection products for force transmitting filling of cracks (F) — Performance requirements

(T afd)
iterm Mo | Performance characteristics Test method Reguirements
BASIC CHARACTERISTICS
1 Adhesion by temsile  bond EM 12618-2 Following principle 4 (H, F)
strength i (H, P) Concrete type MC(040) F1: fy = 3,0 Wmme (2,5 Mimm?) ®
FZ: fy = 2,0 Wmm? (1,5 Nimm?) *
if oy = 3,5 Nimm? then
cofesive fallure In the concreta (P)
if £y > 3,5 Nimm? then
cohesive or adhesive failure (F)
For injection products only Intended
for filing voids and interstices and
following principle 1 for cracks (H)
F3; Dedared value (H)
2 Compressive sirength (H) EM 12130 F3: = 20 Nmme after 7 days
after T days without sand For inpeclion products anly inlended
for Wing woids and interstices (H)
3 Adheslon by slant shear EM 12618-3 Monolithic fallwe (similar patienn of
strength (H, P) cracking to the contral prisms)
4 Mon-volalde matber (P) EN 50 3251 =895 %
Waighled sample of fresh midure is
10 g (initial mass, m1).
After T-day storage at (21 2 2) °C and
1 % relatve humidity, 3 h drying
(exsiccator) &t 105 °C [(fmal mass,
]
& Bleading {H) EM 445733 Bleeding < 1 % of the inital volume
after 3h
& ‘folume change (H) EM 445/3.4 =1 %% = volurme change < + 5 % ol
the initial valurme
T’ Glass ransiton temperature (F) EM 12614 =40 °C
] Chloride content {H) EM 196-2 < 0,2 %
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Table 6 (Z of 4)
ltem No | Performance characteristics Test method Requirements
WORKABILITY CHARACTERISTICS
Inpaciabdity into dry medium. EM 1771 Injectability class (P)
- crack widths 1: = 4 min {column only) for crack
0.1 mm — 0.2 mm - 0,3 mm: widths 0, 1 mm
determination of injectability and 2: < 8 min {column only) for crack
sphitting test (H, P} widths @, 2 mm
3: = 12 min {codumn only) for crack
widths 0,3 mm
Injectability class (H)
3 =12 min + 20 ml surplus - for
3 crack widths 0,3 mm
Splitling test = T Wimm® (P}
= 3 Mimme (H)
- grack widihas 0.5 mm — 0,8 mm EM 12618-2 When adhesion requirements item
or where EM 1771 is not suitable; Concrete type MC{040) (1) fulfilled
covered by adhesion by tensile For crack widths 0.5 mm and
bond strength [H, P] 0,8 mm, inert flexible plastc G0 Percentage of the crack filled = 90
spacers of respectively 0.5 mm and | In crack width 0,5 mm
0,8 mm width shall be used.
&: Percanfage of the crack filled = 90
im crack width 0,8 mm
in Inpeciabaily inlo non-dry rmedium
- Crack widths EM 1771 Injctability class

0.1 mm - 0,2 mm - 0,3 mm:

determination of injectability and
splitling test (H. P)

Injectability class ()
1: = 4 min {column onby) for crack
widths 0,1 mmi

2: < B min (column only) for crack
widths 0,2 mmi

J: = 12 min (edurin only) for crack
widths 0,3 mm

Injectability class (H)

3: = 4 min + 20 ml surplus for crack
widths 0,3 mmi

Splitting test = 7 W'mm# (P)
= 3 Nimme (H)
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Table 6 (3 of 4)
ltem No | Performance characteristics Test mathod Requirements
- Crack widths 0.5 mm - Cionvarad by tansile bond strangth Injectability class (H, P)
1771 i
Eﬁ ::JTlahnr& e s Yhen adhesion requirements (item 1)
R Concrede bype BC{D405 fulBillad
' 5 Percentage of the crack Blled = 90
10 For injectability clagses 0.5 mm and | ook widin 0.5 mm =
0.8 mm, inert Nexible plastic spacers of
raspaciively 0.5 mm and 0B mm width | 8- Percentage of the crack filled = 80
shall be used in crack width 0,8 mm
M Viscosity (P) EM 150 32189 Declarad valus
12 Time of efflux (H) EM 14117 Declared valus
REACTIMITY CHARACTERISTICS
‘Workabla tima [H, P} EM 150 9514 Declared valus

Pot life: see Tables 4 (F) and & (H)

13
MOTE: Definitions 3.4 and 3.5 apply.
Tensile strength  developrment EN 1543 Tensile strength = 3 Mimm?® within
for potymers (P} The test shall be performed al three 72h  al  the  minimum  use
conditioning and  fest temperatures: temperature, or within 10h at the
14 21°C and the minimum and maximum | MiNIMUm - use lemperature by daily
use temperatures recommended by the crack movements higher than 10 %
manufacturer, with a tolerance of + 2 °C. | o 0,03 mm (the lowest value has to
be taken In acoount),
Selling time (H) EMN 196-3 Duzclared value
Tha test shall be performed at three
15 conditionang  and  lest  lermperatures
2175 and the minimum and maximum
use lermparalunes recommended by lhe
manufaciurar, with a tolerance of + 2 "C.
DURABILITY
Adhesion by tensde bond EM 12618-2 F1: s 2 3.0 Wmm? (2,5 Nimm?) {P) *
strangth ., after thermal and Concrete type MC{040) .
F2: i = 2.0 Nfmm? (1,5 Nimm?) {P
wet-drying cycles (H, P) Befove the entfical aging & skab| | —Ja =0 N IR
(300 mm ® 300 mm) shall be sawed from | Beduction in lensile bond  strength
the midst of upper hall composite 1858 than 30 % of the inftial values (H)
specimen. The four sides (flanks) of the | F3: Declared value [H)
glab shall be wsatertight sealed with
epoxy. The madmum test-temparaiure
al the arlificial aging is 40 "C. A highier
temperature (for example; 60 °C) can be
16 defined by the manufacturer. At the end

of each changing period, the
temperature has to mach the target
temperature 22 °C,

Aller cyele slofing, Bve cores with a
diameter of B0 mm are o be driled oul
for tengile festing. They are i be
aranged In such a way, that the
distance of the drillimg core edges
amounts 1o at least 50 mm of each cther
and from the record edge.
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Table 6 (4 of 4)
Item No | Performance characteristics Test method Raquiraments
Compalibility  with  concrele EM 12618-2 F1: /0 = 3,0 Mimm? (2,5 Mimm? (P} °
Covered by Adhesion by ensle Concrete type MC(040)

17

bond strength (H, P)

Before the arificlal aging a slab
(300 mm x 300 mm) shall be sawed
from the midst of upper half
composite specimen. The four sides
(Manks} of the slab shall be
watertight sealed with epoxy. The
maxzimum test-temperature of the
artificial aging is 40°C. A higher
lemperaiure (Tor example: 60 "0}
can be defined by the manulfaciures,
At the end of each changing perod,
the temperature hes fo reach the
farget temperature 2 "C.

After cyde storing, five cores with a
diameter of 50 mm are to be dnllad
out for tensde testing. They are o
b aranged in such a way, thal the
distance o the drlling core edges
amounls 1o al least 50 mm of each
other and from the record edge.

F2: o = 2,0 Wimme (1,5 Bimm@) (P ?

Reduction in tensile bond strength less
than 30 % of the initial values (H)

F3: Declared value (H)

1P} Injection product formulabed with reactive palymer binder,
(H] Injection product formulated with hydrauks binder.

2 The value in brackels is he lwest accepled value of any reading.
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Table T — Injection products for ductile filling of cracks (D) — Performance reguirements [T of 2}

ltem He | Performance characteristics Test method Requirements
BASIC CHARACTERISTICS
Adhesion  and elongation EM 12618-1 Adhesion: declared valus
1 capacity of ductile injecton )
Fﬂ'ﬂdudi |:FI} EII:Il'Igﬂtlﬂﬂ =10 %
2 Walertighiness [P) EN 14068 Walertight at 2 x 10° Pa
3 Glaszs transiton temperature (F) EM 12514 Declared value
WORKABILITY CHARACTERISTICS
Injectability imto dry madium
— crack widths 0,1 mm — EM 1771 Injectability class

0.2 mm-03mm :
determination of injectabdity {P)

= crack widths 0.3 mm =
0.8 rom or whera EN 1771 is
ot suitable

Coversd by injection between concrete
tles EM 12618-222004 (4.3 0 4.6)
Concrate type MC(040)

For crack widths 0,5 mm and 0.8 mm,
imert  fleible  plestic  spacers  of
respectivaly 0.5 mm and 0.8 mm width
shall be usead.

1= 2 min (Gl anly) for crack
widlhs 0.7 mm

2= B min [ealumn only) for crack
widlhs 02 mm

3 < 12 min {column only) for
crack widlhs 0.3 mm

Injectabllity class

5 Percentage of the crack filled =
20 i crack width 0.5 mm

&: Parcantage of the crack filled =
B0 in crack width 0.8 mm
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Table 7 (Z of 2)
ltem No | Performance characteristics Tast method Reguiremants
Injactability imto non-dry
rrediurm
— crack widths 0,1 mm — EM 1771 Injectablility class

0,2 mm = 0,3 mm:

determination of Inpectabdity (P)

- crack widths 0,5 mm — 0.8 mm
or where EN 1771 is not
suifable

Covarad by inpaction bebwean concrata
tles EN 12618-2-2004 (4.3 o 4.6)
Concrate fypa MC{040})

For crack widlhg 0.5 mm and 0.8 mm,
inerl  Bexible  plasic  Spacers  of
respeclively 0.5 mm and 08 mm width
shall be used,

1; = 4 min (column only} for crack
widths 0,1 mm

20« B min [cdurmn only) for crack
widths 0,2 mm

3 <12 min (column only) 0.3 mm

5 Percentage of the crack filled
= 90 im crack width 0,5 mm

&: Percentage of the crack filled
s 80 im crack width 0.5 mm

i Viscosity (P) EM 150 3218 Declared value
REACTIITY CHARACTERISTICS
Workabbe lime (P) EM 150 8514 Diesclared value
7 WOTE Defimilions 3.4 and 3.5 apply
Pat life: see Table 4.
DURABILITY
Compatibdity with concrete (P) EM 126371 Mex Farilure by compeessive besting
Loss of the deformation work
A < 20 % related io the loss of the

(P} Injpcthon prodict formudatad with reactive polymaer binder

deformation  work of the with
waler  prepared,  ar shored
SpEGimen
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Table 8 — Injection products for swelling fitted filling of cracks (5) — Performance requirements

(1 of 2)

tem Mo Performance characteristics

Test method

Requirements

BASIC CHARACTERISTICS

Watertightness (P

EN 14068

The test method described in EM 14068
shall ba completed by 500 cycles of
pressune  modificaions,  each  cycle
bzing constilled as follows: 15 min al
75 % of the madmom pressure = 15
min al 5 % of the madamum pressure,
After application of the maximum
declared peesswre for 7 odays, as
prowided in EM 14068, the pressure
shall be lowered fo 50% of the
mazimum declared  pressure,  main-
taimed 2 h at this pressure, befora

beginning the cycles.

Watertight at 2 x 10° Pa

Carrasion behaviow (P)

WORMABILITY CHARACTERISTICS

Until there is an accepted European
Slandard, the national regulations in
the place of use shall apply whers
recuined,

No promotion of corrosion of
steel reinforcement in concrabe,

Workahbility — Viscasity (P)

EM IS0 3219

Where EN IS0 3219 is not sultable,
EM 12618-2 shall b= applicable. For

= Bl mPa-s

Percentage of the crack filled
=895

3 crack widths 0,3 mm — 0,5 mm and 0,8
mm, inert plastic spacers  of
respectivaly 0.3 mm - 0.5 mm and 0.8
mm width shall be used.
Expansion ratioc and evolubion EM 14498 Declared value
4 by waler slorage
Weight changes by air drying
and water storage (F)
REACTIVITY CHARACTERISTICS
Workable lime (P) EM 150 9514 Declared value
5 Fat life: see Table 4
MNOTE Definitions 34 and 3.5
apply.
DURABILITY CHARACTERISTICS
Sengilivity o waber: expansion EM 14488 The expangion rakio shall reach a
B rafie caused by water slorage — {conditioning regime &) constant level during the water

Coverad by, welght changes by
air drying and water storage (F)

imimersion,
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Table 8 (2 of 2)

ltam Mo Performance characteristics

Test method

Requiremeants

Sensitivity to drying-wet cycles
= Covered by: weight changes
by air drying and waler slorage
Pl

EM 14498
{condiioning regims B)
For “condifioning regima B drying
lemperalure: (A0+12) "0 The
spicimens shall be kepl in a permeable
Dag (eg. geabedile),

Constant weight is reached for this test
when the weight variation during three
conseculive measures al 24 h interval
is less than 10 %.

After each drying-wel cyche, the
wight of the besl specimens shall
be higher of egqual o the ilia
waght,

A the latest after 28 days of the
final sioring in water, the changs
of waight (swelling) shall have
reachead a constant level, and be
al least +10 % of inilial weight,

Compatibdity with concrebe (P)

The test is performed on specimans
according o EN 14488, (condilioning
riagirme A,

Sample: 3 specimens, each of 25 mm
thickness.

Conditioning: 3 specimens  shall be
conditioned  in CalOH),  saluraled
aodubion.

Constant weight |s reached for this test
wihen the weight wvaration durng 3
consecutive measures at 24 h interval
i leas tham 10 %,

At the latest afier 28 days
solulion,  the  weighl  change
{swelling) shall hawve reached a
constan level and be al least +
10 % of Initial welght.

(P1 Injection product Tormulaled wilh reaclive polymer binder.

5.3 Special applications

See Annex B (informative), Tables B, B2 and B.3 for spacial applications.

5.4 Dangerous substances

Mational regulations on dangerous subslances may require verification and declaration on release, and
sometimes content, when construction products covered by this standard are placed on those markets.

In the absence of European harmeonised test methods, verfication and declaration on release/content should
be done taking into account national provisions in the place of use,

MOTE

An informative database covening European and national provisions on dangerous substances |s avallable at

the Construciion web site on EUROFA accessed through: hitpilec suropa.ewfenterpiseiconstructon’cpd-dsr |

6 Sampling

General requirements for sampling procedures are sef out in Clause 4 of EM 1504-8: 2004,

7 Evaluation of conformity

7.1 General

General requirements for procedures for evaluation of conformity are set out in EM 1504-8,
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7.2 Initial type-testing
General requirements for procedures for initial type testing are set cutin EM 1504-8,
7.3 Factory production control

The manufacturer shall operate a factory production control (FPC) system to ensure that production confinues
to meet the idenfification and performance requirements set out in 5.1 and 5.2 of this part of EM 1504,

For FPC, the manufacturer can select representative identification or performance tests or may select other
test methods. Such olher FPC test mathods shall be correlated 1o the indtial identification and performance test
mathods o ensure conformity of the product to the requirements of this documenl. Such correlation shall ba
clearly documentad in the FPC system.

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

Guidance on the freqguency of identification and performance tesls for FPC is given in Annax C (informative).
Freguencies may need 1o be increased during indtial production of following an incident of non-conformity.

Any deviation from this guidance shall be justified by documented evidence which demaonstrates equivalence.
7.4 Azsessment, surveillance and certification

Provisions for the assessment, surveilance and certification of FPC are given in EN 1504-8:2004,
Annexg & (informativa),

8 Marking and labelling
Requirements for marking and labelling are set outin EM 1504-8:2004, Clause 6.

NOTE For CE marking and labelling, £A.3 of Annex 24 applies.
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Annex A
(normative)

Classification of injection products

Injection products are classified according 1o the products corresponding to the performance requirements,
using the LW classification system (U inlended use;, W workability) (see 5.2).

Firstly, the letter U for intended use is given, followed by one letter and one number between brackets
indicating the intended use:

a) F:Injection product for force ransmitting filling of cracks:
Following principle 4 {note infreduction) for injection of cracks, voids and interstices:
1)  F1: Adhesion by tensile bond strength > 3.0 Nimm? (2.6 Nimm2) (H, P);
2] F2: Adhesion by tensile bond strength > 2,0 N/mm? (1.5 Nimm?2) (H, P).
MOTE 1 The valus in brackets is the lowest accepied value of any reading.

Following principle 1 for cracks (note infroduction) and restricted to filling of voids and interstices:

3) FI: Adhesion by tensile bond sirength: declared value and comprassive strangth = 20 N/mm?e after 7
days (H).

b} D Injection product for ductile filling of cracks:
1)  D1: Watertight at 2 x 10° Pa.
¢l S Injection product for swelling fitted filling of cracks:
1) S1: Wateright at 2 x 10° Pa.
The letter W for workability i followed by three or four groups of numbers between brackets:

d} first group (one number): Allowed minimum thickness of crack, measured in tenths of millimetre (1 -2 -3
=5 =8}

MOTE 2 This classfication resulls from the injectability lests,

g} second group (one or more numbers): Moisture state of the crack (1 for dry, 2 for damp, 3 for wet, 4 for
flowing water);

MOTE 3  This dassificalion resuls from the injeclability lests and relevant pedormance relaled lesls (adhasion and
durabllity tests for F, elongation capacity and waterbghtness for 0, watertightness for 5),

fy  third group (bwo numbears): Minimum and maximum use temparature;

gl fourth group (one number): applicable only to F:
1) (1} usable for cracks subject o daily movements higher than 10 % or 0,03 mm, during cunng;
21 (0} uszable for cracks without daily movements or kwer than 10 % or 0,03 mim, during curing.

For example, the following classification:
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LICFA) W) (102) (56300 (1)

identifies an injection product which is:

for force fransmitting filing of cracks;
injectable in cracks of 0,1 mm, dry or damp;
fit for use from 5 °C to 30 °C,

usable for cracks subject to daily movements higher than 10 % or 0,083 mm, during cure.
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Annex B
(informative)

Special applications

Tables B.1, B.2 and B.3 contain a list of test metheds that may be considered for special applications
isee 5.3)

Such testing may be required for specific projects wherna:

— injgchion products for force fransmitting filing of cracks harden under dynamic loading [F) (simulation of
the njection under traffic);

— injection products for ductile filling of cracks with required watertightnass at 7 x 10° Pa, watertightness
after elongation for response o the crack movement after the filling, come into contact with polymeric
inserts or are submitted to thermal and wel-drying cycles;

—  injection products for swelling fitted filing of cracks come into contact with polymenc inserls or are
submitted o freezing lemperatures, or s filled in a crack with decreasing and reducing crack width.

Table B.1 — Injection products for force transmitting filling of cracks (F)—Test methods and
performance requirements for special applications

Performance characteristics Test mathod Requirements
Hardaning wnder dynamic loading | Until there is an accepted European | Cohesve Bilune in the concribe
{F] Standard, the test method valid in

the place of use shall apply where
rEuined,

Table B.2 — Injection products for ductile filling of cracks (D) —Test methods and perfformance
requirements for special applications

Performance characteristics Test method Requirements
Basic charactenstics _ _
Watertighiness (P) EM 14068 Walertight al 7 x 10° Pa
Waterbghtness (P after | Until there is an accepted European after elongation (declared value: § %;
elongation Standard, the test method valid in the 10 %, or defined by manufacturer)
place of use shall apply where required, | watertight at 1 x 107 Pa
Effect on polymeric inserts EM 12637-3[1] After TO days, the changes m

elangalion shall be lower than 20 %
of the iniliad value,

Diwrabaliby
Adhesion and elongation after EM 12618-1 and EN 13687-3 [3] Adhesion; loss of adhesion lower
thermal and wet-drying cycles than 20 % of the Infial valus

The specimens specified in EM 12618-1 | Elongation: = 10 %
shall be subritted to 24 thermal and wet-

drying cycles according to EN 13687-

3:2002, 7.1 and 72

The adhesion and elongaton capacity
shall them be measured as specified in
EM 12618-1.

The madrmum lest-lemperature of e
arfificial  agimg  §s 40 °C, A higher
termparalure (lor exarmple: 60 “C) can be
defined by the manufacturer,
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Table B.3 — Injection products for swelling fitted filling of cracks {S) — Test methods and
performance requirements for special applications

Performance characteristics Test method Requirements
Basic characteristics
Watertightness (P) EM 14068 Watertight at 7 x 10% Pa

Effect on polymeric inserts

EN 12637-3 [1]

After 7O days, the changes in
alongation shall ba kowar than 20 %
of the initial value.

Freazimng pont #

IS0 11357-3 [4]

Declared value

o sirength

Untd thers is an accepted Europsan
Standard the test method valid in
the place of use shall apply where
required.

The sweling product shall not be
pushed out of the crack.

H Il & treazing point s showad Dy D3C analyeis, the mechanical proparlies are determined in funclion of the lemperature by

comprassion esting in follswing condiicns:

cylindrical slamp of diamater: 50 mm;
hiaight of the sample; 35 mm;
diamatar of tha sample: 1040 mm;
spaed: B mmimin
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Annex C

(informative)

Minimum frequency of testing for Factory Production Control

The tests and frequency of lesting on the products are listed in Table C.1.

Table C.1 — Factory production control — Freguency of testing

Characterizstics

Protection and repair products based on

Epoxy resins

Polyurethane resins

Gels

| Hydraulic binders

Particke size analysis by laser
diffraciion

A

Liguid components

specific waight

epoxy equivalkent ®

hydroeyl walue @

viscosaty

infra-red analyals
specific waight

amine functions 2

isocyanate content ®

viscosaty

LE

infra-red analysis
datarmination
and non-voalatile malier

of wvolatie

infra-red analysis

Frash mixture

vigoosity

pot life ©

delerminaion  of  volalde
and non-volalile matles

setting tima

filtrafion stability

viscosity (Margh Funnel)

Hardened mixtura

compression strengilh

strength properties

tensile strength, slongation
and elastic modulus

a
b

[ H]

Frequancy:

Every batch (as defined in EN 1504-8)
Ewvery 10 batches, every two weeks, or evary 1 000 1, whichever is the sooner (that is, whichever reguires the most

fraquant tasting).

Twice per year.

a
b
L}

d

Documantation supplied by the raw materials supplars will be desmad to satsty this raguiremandt,
L: Liquid companant if the injection product based on hydraic bindar is a two componant systam,

Cnly at 21 ¢,

With the maxmum ard minimiem acoslerator confent
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Annex ZA
(informative)

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

ZA.1 Scope and relevant characteristics

This Eurocpean 3tandard has been prepared under a mandate MM128 "Products related to concrete, mortar
and grout” given to CEN by the Eurgpean Commission and the Eurcpean Free Trade Association.

The clauses of this European Standard shown in this annex meset the requirements of this Mandate given
under the EU Construction Products Diractive (B8M106/EEC),

Compliance with these clauses confers a presumption of fitness of the concrete injection products covered by
thiz annex for the intended uzes indicated herein: reference shall be made o the information accompanying
the CE marking.

This annex establishes the conditions for the CE marking of the concrate injection products intended for the
usas indicated in Tables 24,1 &), ZA.1 b} and £4.1 ¢ shows the relevant clauses applicabla,

Thizs annex has the same scope as the relevant part in Clause 1 of this standard related o the aspect covered
by the mandate and is defined by Tables Z5.1 a)to 281 c).

K|
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Table Z4&.1 a) — Scope and relevant clauses

Construction products: Concrete injection for force transmitting filling of cracks, (F).
Intended use: In bulldings and eivil engineering works.

Essential characteristics 2 Level(s) or Motes (expression of
(EC) Reguiremants clauses in this standard classies) results)
Adhesion by tensile bond | 5.2 Performance reguiraments Mona . Complying with tha
strangth thrashold value or declaraed
valus
Table & (1) Adhesion by lensile bond iy MTmme
sirength [
Compressive strength 5.2 Performance requirements Hons Complying with the
Table 6 (2} comgpressive strength threshold value or declared
valus
| in Mimm?
Adhesion by slant shear | 5.2 Performance mguiements Mone | Monohithic Failure
Sl Table & (3} Adhesion by slant shear strength
Shrinkags 5.2 Performance reguirements
Table 6
{411F) Mone Complying with the
{5) (H) Bleeding Mone Complying with the
threshold value in %
{6) (H) Volume change Mone Complying with tha
thrashold value in %
Hass ransibon lemperature | 5.2 Peformance reguiremants Mone E Camplying wilh tha
Table &6 (7} (P) Glass transition tempearaturs [ ilisaen s b L
Workabdity 52 Performance reguirements Declared valus in mm (for
crack width) and declared
Table & maisture state(s) of the
(@) Injectabdity into dry medium Mone crack
(10} Injectability into non-dry medium Hons [
Chloride conbant 52 Performance reguiraments Mone ' Complying with tha
Table 6 {8) (H) Chioride content : il
Dwrability 52 Performance requirements Momne Complying with the
thresh I iy B e
Table & (16) Adhesion by tensile bond s
sirangth afier thermal and wet-drying cycles
Corrogian behaviour See Clause 4 Mone
Rel=ase of dangerous See 5.4 Dangerous substances. Hons
substances
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Table ZA.1 b} — Scope and relevant clauses
Construction products: Concrete injection for ductile filling of cracks, (D).
Intended wse: In bulldings and eivil engineering works.
Essential characteristics . Level(s) or Motes (expression of
[EC) Raquirements clauses in this standard classies) results)
Adhesion and elongation 5.2 Parformance requiremeants None Adhesion: declared valus in
capacity MNimmd
Tabde T (1) Adhesion and  elongabion Elongalion: complying wilh
capacily of ductile injection products the threshold valuwe in %
Watertightness 5.2 Performance requiremeants Comphing with the threshold
Table 7 {2) Watsrtighiness None i Fe
Glass transibion 5.2 Perlormance requingmenls Mo Declared value in "G
lemperalurne
Tabde T (3) Glass ransibon lemperalurg
Wiorkabiliby 5.2 Performance requinements Declared value in mmo (for
- crack width) and declared
Tabile maolsiure statefs) of the crack
(4} Injectability imto dry madium Nona
(3} Injectability inlo non-dry madium Nona
Durability 5.2 Perlormancs réquinemenls Mo Complying with the threshaold

Tabde T (B) compatibity with concrete

valua in %

Corrosion behaviour

Sea Clause 4

Ralease of dangerouws
substances

See 54 Dangerous substances.

Table ZAA c) — Scope and relevant clauses (1 of 2)

Construction products: Concrete injection for swelling fitted filling of cracks, (S).
Intended use: In bl.l“ﬂ“"lﬂli and civil HIQ‘I‘HHH‘IH works,

Ezsential ::;r.nnturlillﬂ Requirements clauses in this standard L:I::I‘{E;r Motes {r;m;zr;;ﬂ.lun of

Watertightness 52 Perarmance requirernents Mone Complying wilh the threshold
Tatle & (1) Watertightness values in Pa

Workabilily 5.2 Perlormano: requinemients Mari Complying with tha threshold
Table & () Viscosity value in mPas

Comosion behaviour 5.2 Performance requirements Maone Pass/fail critenia
Tabde B (2) Corosion behaviour

Expansion ratio and 5.2 Performance requiremeants Mone Declared valua

evolution by water storage

Tabde 8 (4) Waight changes by air drying

and waler storage

(continuead)
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Table ZA1 ¢) (2 of 2)

Construction products: Concrete Injection for swelling fitted filling of cracks, (5).
Intended use: In buildings and civil engineering works.

Essential characteristics Levelis) or Motes (expression of
(EC) Requirements clauses in this standard class(es) results)
Durability 5.2 Performance requiremeants
Table &
(6] Sensilivity o waler Mo Destlared valpe  in %
{which shall reach a conslanl
leval)
(T) Sensilivity lo drying-wel cycles Mo Pass [ lail crileria
(&) Compalib@ity with concrate None Pass | fail crteria
Redeaze of  dangerous | See 5.4 Dangerous substances.
substances

The reguirement on a cedain charactenstic is not applicable in those Member Stales (M3s) where thera are
nmo regulatory reguirements on that characterstic for the intended use of the produclh In this casa,
manufacturers placing their products on the market of these M3s are nol obliged to determing nor declare the
performance of their products with regard to this characteristic and the option “Mo performance determined”
(MPDY) in the informalion accompanying the CE marking (see Z8.3) may be used. The MPD oplion may not ba
used, however, where the characterislic is subject to a threshold level.

ZA.2 Attestation of conformity

ZA.2.1 Systems of attestation of conformity

The system of altestation of conformily for the products indicated in Table 281 a) to Table ZA1 c) in
accordance with the decision of the Commission 1998469/EC as amended by the Commission Dedsion
D1/B9/EC, as given for this product family in Annex [ of the Mandate M128 "Products related to concrete,
mortar and grout”, is shown in Table 262 for the indicated intended use:

Table ZA.2 — System of attestation of conformity

Level|s) or Attestation of conformity

Product(s) Intended use(s) class(es) system(s)

For uses with low  perommance
requirements i buildings and civil — 4
engingering warks

Concrete  protection  and
repair products

Concrate  protecBion  &nd | For other uses in buildings and ciil
repair products angineering works

— 24.

System 2+: See Directive B8M0G'EEC (CPD) Annex HL2.(6), First possibility, induding cerbfication of the factory
production contrad by an approved body on the basis of inilial inspection of factory and of factory production control as
wall as of continuous survaillance, assessment and approval of factory production control.

Systern 4: See Directive 291 06/EEC (CPD) Annex 11.2.(8), Third possibility.

The attestation of conformity of the injection products in Table ZA.1 a) to Table ZA.1 c) shall be based on the
evaluation of conformity procedure indicated in Table £ZA.3 a) and Table ZA.3 b) resulting from the application
of thosa clausas of this standard,




BS EN 1504-5:2013
EN 1504-5:2013 (E)

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

Evaluation of conformity
Tasks Content of the task clauses to apply
Parameters related o EC {Essential
Faclory production controd | Choraclanistics) of relavant Table| o\ ooy 69004, 5.6 and
(FPC) ZA.1 8), 241 b} or ZA1 c) relevant EN 1504-5-2013 T3
for the intended wse which are : it
Tasks for the |
manufaciures EC of relevant Table ZA1  a), :
Initial type testing ZA 1 D) or ZAA &) relevant for the E: :gg::g%ﬁ'; ?i g
intended use which are dedaned ' o
Testing of samples iaken at| EC of Table 241 relevant for the | EN 1504-8:2004, 5.5 and
the factony intended use which are declared EM 1504-5:3013, T.3
Inial Parameters related fo EC  of
inspection  of Eﬁmﬁﬂw&u&eﬁiﬁ'}ﬁ] E"u’:‘; EN 1504-8:2004, 5.5 and
factory and of |’ d ; EM 16504-5:2013. 7.3
FRC inended use which arg declared
Certification of Documentation of the FPC
Tasks for the EPC on the
notified body basls of Continuous | Parameters  related to EC  of
surveillance, | relevant Table 241 8), ZA.1 b) and
Besssament | (or) ZA1 ¢} redevant for  the | EM 1504-8:2004, Clauss 7
and epproval | intfended use which are declared
of FPC Cocumentation of the FPC

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

Evaluation of conformity

Tasks Content of the task clausss to apply

Parameters ralatad (] EC
Faclory production  control | {Essenlial characlenslics) of Tabdes | EN 1504-8:2004, 5.5 and

(FPC) Za1 a), £h1 b) and £A1 ¢ | EM 1504-5:2013, 7.3
Tasks for the relevant for the intended use
manufacturer =
EC of EC Tables 2A1 a)2A1 b),
Initial type tasting and 241 ¢} rmelevant for the | EN 1504-8:2004 5.2

intended use which are declared

ZA.2.2 EC Certificate and Declaration of conformity

Injection producls under spstem 2+ When compliance with the conditions of this annex i achieved, and once
the nolified body has drawn up the cedificate mentioned below, the manufacturer or his agent established in
the EEA shall prepare and retain a declaration of conformily, which entitles the manufaciurer to affix the CE
marking. This declaration shall include:

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

WOTE1  The manufaciurer may also be the person responsible for placing the product onto the EEA market, if he takes
responsibility for CE marking.

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

a5
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MOTE 2  Whaere some of the information required for the Declaration is already given in the CE marking informalion, il
does nod need o be repeated,

—  provisions to which the product conforms [Le. Annex Z8 of this European Standard);

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

— the number of the accompanying factory production control cartificate;

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

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

— name and address of the notified body;
the number of the factory production control cerificate;
— conditions and period of validity of the certificate, where applicable;
— name of, and position held by, the person empowered o sign the certificate.
Infection products under system 4. When compliance with this annex is achieved, the manufacturer or his
agent established in the EEA shall prepare and relain a declaration of conformily (EC Declaration of

conformity), which entities the manufacturer ta affix the CE marking. This declaration shall include:

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

MOTE 3 The manufacturer may also be the person responsible for placing the product onto the EEA markest, If he takes
responsibility for CE marking-

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

NMOTE4  Where some of the information required for the Declarabion is already given in the CE marking information, if
dioes nod nead o be repeated.

provisions to which the product conforms (i.e. Annex Z4 of this European Standard);

paricular conditions applicable to the use of the product (e.g. provisions for use under cerlain conditions,
et )

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

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

ZA.3 CE marking and labelling

The manufacturer or hiz authorizsed representative established within the EEA iz responsible for the affixing of
the CE marking. The CE marking symbaol to affix shall be in accordance with Directive 93/68/EEC and shall be
shown preferably on the packaging. When it is not possible, it shall be indicated on the accompanying label or
on the accompanying commercial documents.
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The following informalion shall accompany the CE marking symbaol:

— identification number of the certification body (only for products under system 2+);
name or identifving mark of the producer;
registered address of the producer;

—  the last two digits of the vear in which the marking iz affixed;

— certificate of factory production control (for products under system 2+);

— reference io this European Standard with the date of version;

— description of the product: generic name, matarial, dimensions, ... and intendad use,

Information on those relevant essential characteristics listed in Table ZA.1 a), Table Z2A.1 b) or Table Z25.1 ¢}
which are to be declared presented as:

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

— "Moo performance determined” oplion for characteristics whera this is relevant.

The "Mo performance defermined” (MPD) option may not be used where the characterisiic is subject o a

threshaold level, therwise, the MPD oplion may be used when and where the characteristic, for a given

intended use is not subject to regulatory requirements.

Figure 25 1 gives an example of the information accompanying the CE marking.

ar
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€ CE conformity marking consis@ing of tha CE symbaol
‘ given in Directive 93/68ECC
0123-CPD-0001 Idenification nuib}:t:;ﬂ;f}mhﬁad body (for
AnyCo Ltd, PO BX 21, B-1050 Mame or identifying m;;drr:::\:glste"ed address of the
13 Last two digits of the year in which the marking was
affixed
0123-CPD-0456 Mumber of the FPC carlificate (for system 2+)
EM 1504-5:2013 W* of European Standard with date of version
Concrate injection product Description
U IR W 1) (12 (55300 (1)
Iritended use Farce transmitling and Wing of cracks
Allewed minimum hickness of crack 0,1 mm
Maisture stabe of e crack Dry and damp cracks
Minirmurm and maximum use lemperabure 5°C o 30 °C

Usable for cracks subject fo dadly movements higher
than 10 % or 0,03 mm during cura

Information on product and on egulated
charactaristics

Crack movements auring curs

Adhasion by tenslle bond strength: = 3,0 Nimm?

Adhesion by slant shear strength: monaolithic failure
MNon-wvalalile matler: = 35 %
Glass transition temperature; = 40 *C
Workability

crack widlh fram 0.1 mm

rmaistune slale of the crack: dry and damp
Durahility: Pass

Corrosion behaviour, deemed 10 have nd Corfrosve
aeffact

Dangarous substances: NPD

Figure ZA.1 — CE marking information
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