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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of
EN 12390-18:2021+A1:2024. It supersedes BS EN 12390-18:2021], which
is withdrawn.

The start and finish of text introduced or altered by amendment is
indicated in the text by tags. Tags indicating changes to CEN text carry
the number of the CEN amendment. For example, text altered by CEN
amendment A1 is indicated by [A) (4.

The UK participation in its preparation was entrusted to Technical
Committee B/517/1, Concrete production and testing.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2024
Published by BSI Standards Limited 2024

ISBN 978 0 539 26377 0
1CS 91.100.30

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 March 2021.

Amendments/corrigenda issued since publication

Date Text affected

30 November 2024 Implementation of CEN amendment A1:2024
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NORME EUROPEENNE
EUROPAISCHE NORM October 2024

1CS 91.100.30 Supersedes EN 12390-18:2021

English Version

Testing hardened concrete - Part 18: Determination of the
chloride migration coefficient

Essais pour béton durci - Partie 18 : Détermination du Priifung von Festbeton - Teil 18: Bestimmung des
coefficient de migration des chlorures Chloridmigrationskoeffizienten

This European Standard was approved by CEN on 8 February 2021 and includes Amendment approved by CEN on 26 August
2024.

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 CEN-CENELEC Management Centre 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 CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and
United Kingdom.
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EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2024 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 12390-18:2021+A1:2024 E
worldwide for CEN national Members.
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European foreword

This document (EN 12390-18:2021+A1:2024) has been prepared by Technical Committee CEN/TC 104
“Concrete and related products”, the secretariat of which is held by SN.

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 April 2025, and conflicting national standards shall be
withdrawn at the latest by April 2025.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document includes Amendment 1 approved by CEN on 26 August 2024.
This document supersedes [A) EN 12390-18:2021 (il.
The start and finish of text introduced or altered by amendment is indicated in the text by tags ;.

A list of all parts in the EN 12390 series, published under the general title “Testing hardened concrete”,
can be found on the CEN website.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

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

This document specifies the procedure for obtaining the non-steady-state chloride migration coefficient
of specimens of hardened concrete at a specified age (see Annex A). The test procedure does not take
into account any interaction of concrete with the saline solution over time. The test result is a durability
indicator with respect to the resistance of the concrete investigated against chloride penetration.

The test procedure does not apply to concrete specimens with surface treatments such as silanes.

If the aggregate or any other embedded elements (such as metallic fibres or conducting particles) are
electrically conductive, this will influence the magnitude of chloride migration. This fact is taken into
account when establishing threshold values. It prevents comparison of chloride migration values
between concretes if the aggregates induce a difference of half an order of magnitude (higher or lower)
of chloride migration.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 12390-2, Testing hardened concrete — Part 2: Making and curing specimens for strength tests
EN 14488-1|, Testing sprayed concrete — Sampling fresh and hardened concrete
3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

3.1

migration cell

apparatus for holding a cylindrical test specimen with a lateral sealing of non-conductive material
enabling the test specimen to be exposed on two parallel surfaces to test solutions

3.2

migration test set-up

test container with a migration cell support, migration cell test solutions, sleeve, sleeve clamps,
electrodes and electronics

3.3
migration
movement of ions under the action of an external electrical field

3.4

chloride migration coefficient

transport property which reflects the resistance against chloride penetration under the action of an
externally applied electrical field
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Symbols

Chloride concentration at which a colour change occurs, cqa = 0,07 mol-1-1
Chloride concentration of the potassium hydroxide solution (catholyte) [mol-l-1]
Diameter and height, respectively, of the cylindrical specimen [m]

Chloride migration coefficient (non steady-state) [x 10-12 m2.5-1]

Voltage gradient [V-m~1]

Inverse Error Function

Faraday Constant, F=9,649 - 10¢] - (V-mol)-!

Mass of the water-saturated test specimen [kg]

Gas constant, R = 8,314 ] - (K-mol)-!

Duration of the migration test with an external voltage over the test specimen applied [s]
Absolute, mean temperature of both test solutions during the migration test [K]
Absolute value of the applied voltage [V]

Mean penetration depth of chloride ions of the two halves of the split test specimen

[m]
Maximum penetration depth [A) [m]

lonic charge, for chloride ions z =1

Principle

A specimen of concrete or mortar is placed between a chloride free and a chloride containing alkaline

solu
into

tion and an electric voltage is applied between two external electrodes to drive the chloride ions
the concrete specimen. After a given period of time, the specimen is split and the penetration depth

of the free chloride ions is determined by using a suitable colour indicator solution. The chloride
migration coefficient is calculated based on the measured depth of penetration, the magnitude of the
applied voltage and other parameters.

NOTE This procedure can also be applied for testing products according to EN 1504-3 [1], EN 14487-1[2].

6

Apparatus and equipment

Laboratory room with an air temperature of (20 * 2) °C:

1
2)
3)
4)
5)
6)

7)

Full document detail

scale with an instrumental measurement uncertainty not exceeding +0,05 g;

vernier calliper gauge with an instrumental measurement uncertainty not exceeding +0,05 mm;
ruler with an instrumental measurement uncertainty not exceeding * 0,05 mm;

water bath for storing the test specimens under water at (20 * 2) °C;

thermometer with an instrumental measurement uncertainty not exceeding *0,5 °C;

drying oven with ventilation and adjustable temperature;

migration set-up comprising (also see Figure 1 to Figure 4):
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