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National foreword

This British Standard is the official English language version of
EN 12617-2:2004.

The UK participation in its preparation was entrusted by Technical Committee
B/517, Concrete, to Subcommittee B/517/8, Protection and repair of concrete
structures, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed;

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

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of British
Standards Online.

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

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 6, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments




EUROPEAN STANDARD EN 12617-2
NORME EUROPEENNE
EUROPAISCHE NORM August 2004

ICS 91.080.40

English version

Products and systems for the protection and repair of concrete
structures - Test methods - Part 2: Shrinkage of crack injection
products based on polymer binder: volumetric shrinkage

Produits et systémes pour la protection et la réparation des Produkte und Systeme fiir den Schutz und die
structures en béton - Méthodes d'essai - Partie 2: Retrait Instandsetzung von Betontragwerken - Prifverfahren - Teil
des produits d'injection pour fissures formulé avec des 2: Schrumpfung von polymeren Rissflistoffen :
polymeéres : retrait volumétrique Volumetrische Schrumpfung

This European Standard was approved by CEN on 27 February 2004.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Central Secretariat has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia,
Slovenia, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2004 CEN Al rights of exploitation in any form and by any means reserved Ref. No. EN 12617-2:2004: E
worldwide for CEN national Members.



EN 12617-2:2004 (E)

Contents page

LIS <L 131 [N
General requirements for testing - APParatus...........ooc i
LI A ¢ (e o= o 11 N

EXPresSSion Of FESUIES .......ceeeiiiiiiiiicicieiiir s iss s s e s e s s s s sssn e e e s ess s s s s ssnm s e e e e eesssssssnmn e e e e e esmnneeeeesansssnmnnnnennssan

N OO a0 A WON -

LIS (=1 o e N



EN 12617-2:2004 (E)

Foreword

This document (EN 12617-2:2004) has been prepared by Technical Committee CEN /TC 104, "Concrete and
related products”, the secretariat of which is held by DIN.

It has been prepared by Sub-Committee 8 "Products and systems for the protection and repair of concrete
structures" (Secretariat AFNOR).

This European Standard shall be given the status 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 February 2005.

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

This document describes a method for determining the volumetric shrinkage of products formulated with
thermosetting polymer binders, mainly epoxy and polyester binders, that cure at ambient temperature or below.

This method is adapted for crack injection products formulated with polymer thermosetting binder.

2 Normative references

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

EN ISO 2811-2, Paints and varnishes — Determination of density — Part 2: Immersed body (plummet) method (ISO
2811-2:1997).

3 Test principle

The total volumetric shrinkage is calculated as the percentage change in density when the polymer system at
(21 £ 2) °C cures to the final product also at (21 + 2) °C.

The density after polymerisation (curing) is measured at (21 £ 0,5) °C by measuring the buoyancy of the specimen
immersed in silicone oil.

4 General requirements for testing - Apparatus

4.1 balance accurate to 0,001 g, a density measuring device, and suitable wire for suspending the specimen in
silicone oil;

4.2 thermometer accurate to 0,2 °C and graduated at intervals of 0,2 °C or finer;

4.3 silicone oil bath of density Qgj at + (21 £ 0,5) °C;

4.4 test tube: diameter 20 mm, length 180 mm in polyethylene or glass treated with a silicone release agent;
4.5 stopwatch;

4.6 desiccator;

4.7 temperature — controlled room or enclosure, capable of maintaining the sample at the recommended
constant temperature.
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5 Test procedure

5.1 Determination of the density of the material before polymerisation

Since it is difficult to determine the density of resin systems that react at ambient temperature owing to their high
reactivity and the exothermic heat evolved, determine separately the densities of the components of the resin, at
(21 +£0,5) °C to EN ISO 2811-2. Calculate the overall density at time 0, Oy, using the following equation:

Ovo= (ma +mg }Oax0p (1)
(max0g FH(mgx0a )
where
On is the density of component A, in gram per millilitre;
Os is the density of component B, in gram per millilitre;
mp is the mass of component A used for preparation of a specimen, in gram;
mg is the mass of component B used for preparation of a specimen, in gram.

5.2 Determination of the density of polymerized (cured) material

Pour (25 + 5) g of the resin system as specified in 5.1 into the test tube. After allowing the correct time for
polymerisation (curing) at (21 + 2) °C, leave to cool in a desiccator. When cool remove the polymerized specimen
from the test tube. Weigh the specimen immediately in air: Mpg; then measure the apparent mass in silicone oil at

(21+£0,5) °C: Mgs + pjsic and weigh the suspension wire used for weighing: Mp; in air.

Then remove as much as possible of the silicone oil adhering to the specimen, using filter paper, washing with
petroleum ether!). Dry the specimen, for one hour, at (110 + 2) °C (for epoxy and polyester binders) and place the
specimen in a desiccator to cool to (21 + 2) °C.

Weigh again, to establish whether a change in apparent mass has occurred during the measurement with the

specimen in silicone oil. The change in weight shall not be greater than 0,2 % of the initial weight Mg, otherwise
another more suitable immersion liquid shall be chosen.

6 Expression of results

6.1  Calculate the density of the cured material, Ogg, rounded to the third decimal, using the following equation:

Ops = FSLXCs @
MpgL+MpL—M (FsiD)si
where
Osi is the density of silicone oil, in gram per millilitre;
Mrs is the mass of the polymerized (cured) resin in air, in gram;

Mesipys  1s the apparent mass of specimen and suspension wire in silicone oil, in gram;

Mpr is the mass of the suspension wire in air, in gram.

1) Take appropriate precautions by using organic solvents. This document does not purport to address the safety problems
associated with their use.
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6.2 Calculate the total volumetric shrinkage, S, ., during the (polymerisation) curing as a percentage rounded
to the first decimal using the following equation:

Ors—Omo

Syvol-tot =—~———x100 3)
OFs
where
Ors is the density of the polymerized (cured) product at (21 £ 0,5) °C, in gram per millilitre;
Ovo is the density of the product at (21 £ 0,5) °C before polymerization (curing), in gram per millilitre.

7 Testreport
The test report shall include the following:

a) complete identification of the injection product or system tested, including type, source, manufacturer's code
numbers and history;

b) name and address of the testing laboratory and number of the test report;
c) reference to this document;
d) proportion by weight of the components constituting the product system;
e) date and details of preparation of the specimen of the test;
f)  time of polymerization;
g) testresults:

— density of the components;

— calculated density before polymerisation;

— density of the cured material;

— (individual values and near value);

— calculated volumetric shrinkage;

h) any deviations from this document or any special conditions.
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BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions
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British Standards should make sure that they possess the latest amendments or
editions.

It is the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
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Tel: +44 (0)20 8996 9000. Fax: +44 (0)20 8996 7400.
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