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NATIONAL FOREWORD

The adoption of the EN Standard as a Malaysian Standard was recommended by the
Working Group on EN 413 under the authority of the Industry Standards Committee on

Building, Construction and Civil Engineering.

This Malaysian Standard is the second revision of MS 794, Masonry cement - Specification

(First revision).

This Malaysian Standard is identical with EN 413-1:2004, Masonry cement - Part 1:
Composition, specifications and conformity criteria, published by the European Committee for
Standardization (CEN). However, for the purposes of this Malaysian Standard, the following

apply:

MALAYSIAN STANDARD EXCEPTIONS

a) inthe source text, "this European Standard" should read "this Malaysian Standard";

b) the comma which is used as a decimal sign (if any), to read as a point;

C) National Annexes NA, NB and NC (informative) have been included; and

d) reference to European Standards should be replaced by corresponding Malaysian

Standards as follows:

Referenced European Standards

EN 196-1, Methods of testing cement - Part
1: Determination of strength

EN 196-2, Methods of testing cement - Part
2: Chemical analysis of cement

EN 196-3, Methods of testing cement - Part
3: Determination of setting times and
soundness

EN 196-6, Methods of testing cement - Part
6. Determination of fineness

EN 196-7, Methods of testing cement - Part
7: Methods of taking and preparing
samples of cement

EN 197-1, Cement - Part 1: Composition,
specifications and conformity criteria for
common cements

EN 197-2, Cement - Part 2: Conformity
evaluation

Corresponding Malaysian Standards

MS EN 196-1, Methods of testing cement -
Part 1: Determination of strength

MS EN 196-2, Methods of testing cement -
Part 2: Chemical analysis of cement

MS EN 196-3, Methods of testing cement -
Part 3: Determination of setting times and
soundness

MS EN 196-6, Methods of testing cement -
Part 6: Determination of fineness

MS EN 196-7, Methods of testing cement -
Part 7: Methods of taking and preparing
samples of cement

MS EN 197-1, Cement - Part 1:
Composition, specifications and
conformity criteria for common cements

MS EN 197-2, Cement - Part 2:
Conformity evaluation

© STANDARDS MALAYSIA 2012 - All rights reserved
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NATIONAL FOREWORD (continued)

This MS EN 413 consists of the following parts, under the general titte Masonry cement:
Part 1: Composition, specifications and conformity criteria

Part 2: Test methods

This Malaysian Standard cancels and replaces MS 794:2010.

This standard is published with the permission of the European Committee for
Standardization. Such permission is hereby acknowledged.

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

© STANDARDS MALAYSIA 2012 - All rights reserved iii
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English version

Masonry cement - Part 1: Composition, specifications and
conformity criteria
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This European Standard was approved by CEN on 10 December 2003.

CEN members are bound to comply with tha CEN/CENELEC Internal Regulations which stiputate the conditions for giving this European
Standard tha status of a national standard without any alteration. Up-te-dale lists and bibliographical references concerrirg such national
standards may be cbtained on application to the 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 info its own language and notified {o the Management Centre has the same siatus as the official
varsions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Hungary, iceland, Ireland, Italy, Luxembourg, Malta, Nethertands, Norway, Portugal, Slavakia, Spain, Sweden, Switzedand and United
Kingdom.

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

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

© 2004 CEN  All righis of exploitation in any form and by any means reserved Ref. No, EN 413-1:2004 E
worldwide for CEN national Members.




EN 413-1:2004 (E)

Contents page
L aT AT E 0T v U U U OO PR O 3
L s L 1Tt o ] o o g RS 5
1 o T - O P 6
2 NOIMANIVE FefereNCES e e b e saba e e ens 6
3 Terms and definTHons ... e s 7
4 i 1o £ U0 o U O OO U T SO PR 8
5 REQUIFEMENTS (e et rr e e b s r e pre et R 6 p mare e ok Ee s Emm e r ek shbesra vmacnas 8
5.1 LT3 4T - TN 8
5.2 Constituents and COMPOSBIION (it ea v e rease s s m eraesbesass srmrearasre st esssinssans 8
53 Physical and mechanical requiremEntS .. rers e sesmsneerers ssssnmtens s resasareass raeses sensnven 9
5.3.1  FiIneness (SIEVE FeSIAUE) ...t srn s s s sssrrsse s s ssamsssesessasssasssns s ssssssssssmssnassrsnsnssassneres 9
5.3.2  Initial setting tiMe ... st smn e e a e na g s mnmeeren
5.3.3  FINAl SeHING 2B et rterritrrncesmmerrarerssrarn e ranars e enscraes 20 s snsm e e er s vannasannte s st eneen raeevanss penreaaren 9
T T T TH T [y = OO PO U UG R 9
5.3.5 Fresh mortar reqUIreMEntS i e s s e re s s e n e e e e e s shar e nan s sen s mea s 9
5.3.6 Compressive strength .. e 1O
5.4 Chemical reqUIreMENES ... e s s sesane s s s s rmn e s snsesasrmncensamensmessansnnrmes 1O
5.5 Durability requirements..........cccrniiininne |
6 Standard designation. ... e e et et s s n et s ar e eras 11
7 LT o 1 T T3 = - 11
7.1 General reqUINBIMENTS . i b b e mrr st a s b e s e A b ve et be R g bt 11
7.2 Conformity criteria for physical, mechanical and chemical properties and

evalUAtION PrOCEOUIE ... e e e s s e s s e 12
0380 B € T- 4T - O R SOV UN P UURUROTO RO 12
7.2.2 Statistical conformity eriteria... et v e e e s e e 12
7.2.3  Single result conformity criteria .. - .16
7.3 Conformity criteria for masonry cement composmon A7
Annex A (informative) Water-soluble hexavalent Chromilm..... e ceciieiisecenie i eseses ssssssress e rarsrsressrans 18
Annex ZA (informative) Clauses of this European Standard addressing the provisions of

the EU Construction Products Directive ..t 19



EN 413-1:2004 (E)

Foreword

This document (EN 413-1:2004) has been prepared by Technical Commitiee CEN/TC 51 "Cement
and buitding limes”, the secretariat of which is held by IBN.

This European Siandard shall be given the status of a naticnal standard, either by publication of an
identical text or by endorsement, at the latest by August 2004, and conflicting national standards shall
be withdrawn at the latest by November 2005.

This document supersedes ENV 413-1:1994,

The European Standard, EN 413, “Masonry cement”, consists of the following Parts:

Part 1: Composition, specifications and conformity criteria;

Part 2: Test methods,

This document has been prepared under a mandate given {o CEN by the European Commissicn and
the European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative annex ZA, which is an infegral part of this
document.

EN 413-1 has been prepared to provide a range of materials from which users of EN 998-1, EN 998-2
and ENV 1996-1-1 (Eurocode 6) can select with confidence to achieve the level of strengih and
durability required of maseonry and rendering.

The main changes from ENV 413-1:1994 are as follows:

- organic additives that may be included shalfi not be more than 0,5 % (see Table 1);

- the final setting time is an aptional requirement if the initial setting time is less than 6 h (see 5.3.3);
- the upper limit for water retention is removed (see Table 2);

The requirements of this European Standard are, where appropriate, based on the results from tests on
masonry cement in accordance with EN 196 'Methods of testing cement’. Strength is measured on a
standard mortar prepared in accordance with EN 198-1 with a fixed water/cement ratio and compacied
using the equipment described in EN 186-1 or EN 458-2. However, some additional tests have been
found necessary and these tests are described in EN 413-2.

CEN/TC 51 recognises the importance of workability (cohesivity at standard censistence) of martars
prepared from masenry cements. A test method is available in CR 13933, and in which results of a test
programime are also given. This test method was not found valid for standard requirement purposes due
fo its lack of repreducibility, however i provides valuable information for the manufacturers and users on
the property in use of masonry cements.
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The properties of bond and durability (resistance to frost andfor chemical attack) of mortars are very
important and appropriate mortar tests are being developed by CEN/TC 125, Masonry. In many
applications, particularly in severe envircnmental conditions, the choice of the typefclass of masonry
cement from EN 413-1 can influence the durability of mortar, e.g. in respect of frost and chemical
resistance.

Annex A is informative.

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, Luxembeurg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia,
Spain, Sweden, Switzerland and United Kingdom.
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Introduction

The basis for this European Standard has been the national standards already existing in Europe.
These national standards differ from each other; some of the differences relate to important principles
of definition and specification of properties and composition.

CEN/TC 51 has not found it appropriate to prepare a European masocnry cement standard which is a
common denominator of all existing national standards. Masonry cement should be defined and
specified precisely with sufficiently stringent requirements to satisfy those whao are responsible for the
design and construction of buildings and other structures for maximum safety and durability.

CEN/TC 51 has, on the other hand, been aware that a precise and detailed formulation of a Eurcpean
Standard may render it more difficult fo adept the standard in the countries where the national
standards differ from it.

CEN/TC 51 has made every effort {0 obtain a balance between an adeguate and clear wording of this
standard and the anticipated national difficulties of adoption.

EN413-1 is a carefully balanced compromise which has been thoroughly discussed, taking into
account the need to arrive at a usable standard.
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1 Scope

This European Standard specifies the definition and composition of masonry cements as commonly used
in Eurcpe for the production of mortar for bricklaying and blocldaying and for rendering and plastering. it
includes physical, mechanical and chemical requirements and defines strength classes. EN 413-1 also
states the conformity criteria and the related rules. Necessary durability requirements are also given.

NOTE For normal applications the information given in EN 413-1, in EN 998-1 and in EN 998-2 is generally
sufficient. However, in special cases, an exchange of additional information between the masonry cement
producer and user can be helpful. The details of such an exchange are not within the scope of EN 413-1 but
should be dealt with in accordance with national standards or other regulations or can be agreed between the
parties concerned.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text, and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of any
of these publications apply {o this European Standard only when incorporated in it by amendment or
revision. For undated references the latest edition of the publication referred to applies (including
amendments).

EN 196-1, Methods of testing cement — Part 1: Determination of strength.

EN 196-2, Methods of testing cement — Part 2: Chemical analysis of cement.

EN 196-3, Methods of festing cement — Part 3: Determination of selting fime and soundness.

EN 196-8, Methods of testing cement — Part 6: Determination of fineness.

EN 196-7, Methods of testing cemerif — Part 7. Methods of taking and preparing samples of cemnent.

EN 196-21", Methods of testing cement — Part 21: Determination of the chloride, carbon dioxide and
alkali content of cement.

EN 197-1, Cement — Fart 1: Composition, specification and conformity criteria for common cements.
EN 197-2:2000, Cement — Part 2: Conformity evaluation.

EN 413-2, Masonry cement — Part 2: Test methods.

EN 459-1, Building lime - Part 1. Definitions, specifications and conformity criteria,

EN 453-2: 2001, Building lime — Part 2: Test methods.

EN 12878, Pigments for the colouring of building materials based on cement andfor fime - Specifications
and methods of fest.

1) EN 196-21 is currently being incorporated in EN 196-2.
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3 Terms and definitions

For the purposes of this European Standard, the following terms and definitions apply.

3.1

masonry cement

factory made finely powdered hydraulic binder which relies essentially upon the presence of Potfand
cement clinker to develop strength. When mixed with sand and water only and without the addiion of
further materials it produces a workable mortar suitable for use in rendering, plastering and masonry work

3.2

additives

constituents which are added to improve the manufacture or the properties of the masonry cement, ¢.g.
grinding aids, air-entraining agents

33

autocontrol testing

continual testing by the manufacturer, of masonry cement spot samples taken at the point(s) of release
from the factoryfdepot

3.4
control period
period of production and despatch identified for the evaluation of the autocontrol test results

3.5

characteristic value

value of a required property outside of which lies a specified percentage, the percentile £, of all the
values of the populaticn

3.8

specified characteristic value

characteristic value of a mechanical, physical or chemical property which in the case of an upper Imit is
not to be exceeded or, in the case of a lower limit is, as a minimum, to be reached

3.7

single result fimit value

value of a mechanical, physical or chemical property which, for any single test result as in the cas¢of an
upper limit is not to be exceeded or, in the case of a lower limit is, as a minimum, to be reached

3.8

aliowable probability of acceptance CR

for g given sampling plan, the allowed probability of acceplance of masonry cement with a characleristic
value outside the specified characteristic value

39

sampling plan

specific plan which states the (statistical) sample size(s) to be used, the percentile 5 and the allowable
probability of acceptance CR

310

spot sample

sample taken at the same time and from one and the same place, relating to the intended tests. It tan be
obtained by combining one or more immediately consecutive increments (see EN 196-7)
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4 Notation
Masonry cement is designated by the term 'MC".
There are three strength classes of masonry cement, 5, 12,5 and 22,5,

The term "X' designates masonry cements in which an air entraining agent is not incorporated.

5 Requirements

5.1 General

The physical, mechanical and chemical properties of masonry cements shall be measured by the test
methods described in EN 413-2 and in the relevant parts of EN 196. These European Standards give
alternative test methods for some properties but in the event of a dispute only the reference methods
shall be used. Where allowed in the relevant part of EN 196, different methods may be used provided
they give correlated and eguivalent values to those obtained using the reference method.

The CEN Standard sand (see EN 196-1) used to make the mortars for the tests reguired by 5.3.5 and
5.3.6 shall have a silica content (as quartz) of not iess than 93 %.

NOTE EN 19G-1 permits the use of CEN Standard sands that have heen assessed against the CEN
Reference sand in respect of their strength characteristics. According to this standard the CEN Standard sand is
used in mortar for tesis other than that for strength. These tests have only been evaluated using CEN Standard
sand based essentially on silica.

All requirements are specified as characteristic values. They serve o define the performance level
and classification of the masonry cements.

5.2 Consiituents and composition

Masonry cement shall comprise Perfland cement clinker, inorganic constituents and where
appropriate addifive(s) as given in Table 1. Calcium sulfate is added in small guantities to the other
constituents of masonry cement during its manufacture to control setting.

The inorganic constituents of masonry cements conforming to EN 413-1 shall be materials selected
from:

— natural mineral materials;

— mineral materials used for or derived from the clinker production process;

- hydrated and/or hydraulic building limes conforming to EN 459-1;

- constituents specified in EN 197-1;

— inorganic pigments (excepi those containing carbon black) canforming o EN 12878,

NOTE Carbon black has a detrimental effect upon the air entrainment.

Additives shall not promote corrosion of embedded metal such as reinforcement and wall ties or

impair the properties, including behaviour in fire, of the mortar made from the masonry cement.
Crganic pigments are not permitted.
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Tahle 1 — Composition of masonry cements

Type Content
% by mass
Portland cement clinker Additives
MC & 225 <1®
MC 12,5 MC 12,5 X =40
MC 22,5 X
* The quantity of arganic additives on a dry basis shall not exceed 0,5 % by mass of
the masonry cement.

The manufacturing precess and its control shall ensure that the composition of masonry cement s kept
within the limits fixed in EN 413-1. Masonry cements consist uitimately of individual small grains of
different materials and are statistically homogeneous in composition resufiing from quality assured
production and material handling processes.

A high degree of uniformity in all masonry cement properties shall be obtained through mass production
processes, in particular, adequate grinding and homogenization. Qualified and skilled persennel and the

facilities to test, evaluate and adjust product quality are indispensable for producing masonry cement in
accordance with this European Standard.

5.3 Physical and mechanical requirements

5.3.1 Fineness (sieve residue)

The residue on a 90 um sieve shall be not more than 15 % by mass when determined in accordance
with EN 196-6.

5.3.2 Initial setting time

The initial setting time shall be not less than 60 min when determined in accordance with EN 413-2.

5.3.3 Final setting time
Where the initial setting time is less than 6 h, there is no requirement for final seiting time. Where the

initial setting time is 6 h or more, the final setting time shall be not more than 15 h when determined in
accordance with EN 413-2.

5.3.4 Soundness

The expansion shall be not more than 10 mm when determined in accordance with EN 196-3.

5.3.5 Fresh mortar requirements

The propetties of air content and water ratention of fresh mortar shall be measured in accordance
with EN 413-2, on a maortar of standard consistence which shall have a value of peneiration of
{35 £ 3)mm using the plunger apparatus as the reference method. The flow table fest is the
alternative method. The test results shall meet the requirements given in Table 2.
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Table 2 — Fresh mortar requirements given as characteristic values

Type Air content Water retention
% by volume % by mass
MC5 =8and <22 = 80
MC 12,5
MC12,5X <g?® =75
MC 22,5 X
? The control of the masonry cement manufagturing process ensures that this upper
limit is not exceeded.

NOTE An air-entraining agent is incorporated into the masonry cements of lower strength classes to
improve their workability and durability. An upper limit is set for air content {o maintain good bond strength to
masonry units. The water retention limits are specified for all classes of masonwy cement to provide a
performance suitable for use with high suction masonry units.

5.3.6 Compressive strength

The compressive strength when determined in accordance with EN 196-1, or with EN 196-1 but using
the compaction equipment and procedures given in 5.1.2.2.1 and 5.1.2.2.2 respectively of
EN 458-2:2001, at the fixed water/masonry cement ratio of 0,50 shall have the values given in
Table 3.2}

Table 3 — Compressive strength requirements given as characteristic values

Type 7 day (early) strength MPa 28 day (standard) strength MPa
MC 5 - >5% <157
MC 12,5 =7 =12,5 £32,5
MC 125X
MC 225X =10 =225 <425
* A loading rate of (400 = 40) Nfs shalt be used when testing specimens of type MC 5. I

Should it not be possible to remove the prisms from the moulds after 24 h, it is permitted to remove
them at 48 h. Where the prisms are demoulded at 48 h this shall be recorded.

EN 196-1 gives repeatability and reproducibility values for 28 day strength. On account of their lower

strengths, values of 4 % and 8 % respectively are appropriate for masonry cements conforming to this
European Standard.

5.4 Chemical requirements

The properties of the masonry cement shall conform to the requirements given in Table 4 when
determined by the method indicated in this Table.

NOTE Some European countries have regulations for the content of water-soluble hexavalent chromium
(see informative annex A).

2} EN 198-1 is currently being revised. The revision will incorporate both jolting and vibration methads of
compaction. Reference to this revised standard will then supersede the references to 5.1.2.2.1 and 5.1.22.2 of
EN 459-2: 2001.

10
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Table 4 — Chemical requirements given as characteristic values

Property Reference test Type Value
method % by mass
Sulfate content {as EN 196-2 MC 5 <20
SOy)
MC 12,5 <3,0°
MC 125X
MC225 X
Chioride content EN 196-21° MC5 No requirement
{as CI) MC 12,5 <£0,10
MC12,5 X
MC 225X
? 23,5 % if the Portland cement clinker content can be shown to be not less than 55 %.
" EN 196-21 is currently being revised and Incorporated into EN 186-2,

5.5 Durability requirements

To ensure durability, the requirements of 5.2 shall be met.

In many applications, particularly in severe environmental conditions, the choice of masonry cement type
from this standard has an influence on the durability of mortar. The choice of masonry cement fype for

different applications and exposure classes shail follow the appropriate standards and/or reguiations valid
in the pface of use of the mortar.

6 Standard designation

Masonry cement conforming to this European Standard shall be identified using the notation in clause 4,
i.e. the symbol 'MC', followed by the strength class and when relevant, by the letter X',

EXAMPLE Masonry cement EN 413-1 MC 12,5 X,

7 Conformity criteria

7.1 General requirements

Conformity of masonry cement to this European Standard shall be continuously evaluated on the basis of
testing spot samples. The properties, test methods and the minimum festing frequencies for the
autocontral testing by the manufacturer are specified in Table 5. Concerning testing frequencies for
masanry cement not being despatched continuously and other details, see EN 187-2.

For certification of conformity by an approved certification body, conformity of masonry cement to this
European Standard shall be evaluated in accordance with EN 197-2.

NOTE This European Standard does not deal with acceptance inspection at delivery.

11
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7.2 Conformity criteria for physical, mechanical and chemical properties and
evaluation procedure

7.21 General

Conformity of masonry cement with physical, mechanical and chemical requirements in EN 413-1 is
assumed If the conformity criteria specified in 7.2.2 and 7.2.3 are met.

Conformity shall be evaluated on the basis of cantinual sampling using spot samples taken at the point of

release and on the basis of the test results obtained on all autocontrol samples taken during the control
period.

7.2.2 Statistical conformity criteria
7.2.2.1  General
Conformity shall be formulated in terms of a statistical criterion based on;

— the required characteristic values for physical, mechanical and chemical properties as specified
in 5.3 and 5.4;

— the percentile P, on which the specified characteristic value is based, as specified in Table 6;

— the allowable probability of acceptance CR as specified in Table 6.

12
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Table 5 — Properties, test methods and minimum testing frequencies for the autocontrol

testing by the manufacturer, and the statistical assessment procedure

Property Masonry Test Autocontrol testing
cements to method > ©
be tested Minimum testing frequency Statistical assessment
procedure
Routine Initiat period fnspection by
situation for a new - - - .
type of Variables Attributes
masaonry
cement
1 2 3 4 5 6 7
Strength
all except MC 5 e
-7 days EN 126-1 1 each 2 weeks 2/week X
- 28 days all
Initial setting time alt EN 413-2 ‘1 each 2 weeks 2/week X
Final setting time as appropriate EN 413-2 X
Soundness all EN 198-3 1/month 1iweek X
(expansion)
Sieve residue all EN 196-8 1/month Thwveek X
Air content MC 5, MC 12,5 EN 413-2 Tiweek 4jweek X
Water retention all EN 413-2 1/manth 1hweek X
Sulfate content alt EN 198-2 1 each 2 weeks 2iweek X
Chloride content all except MC 5 | EN 19821 ° 1/month flweek X
Composition ali -° 1/month 1iweek

* Where allowed in the relevant part of EN 186, other methods than those indicated may be used provided they give resulis correlated
and equivalent ta those abtained with the reference method (except initial type testing).

correlated and equivalent values to those obtained with the reference method.

® The methods used to take and prepare samples shall be in accardance with the requirements of EN 1968-7.

® Appropriate method chosen by the manufacturer and for which a correlation with the method(s) used for Initial type festing can be

established.

€ If the data are not normally distributed, then the method of assessment may be decided on a case by case basis.

*See5.3.86.

! |f the number of samples is at least 1 sach week during the control period, the assessment may be made by variables.

SEN 196-21 is currenily being revised and incorporated inte EN 186-2,
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Table 6 — Required values of P, and CR

Air content (upper limit) All other requirements
28 day strength (lower limit)
The percentile P, on which the 507 10 %
characteristic value is based
Allowable probability of 5 %

acceptance CR

NOTE Conformity evaiuation by a procedure based on a finite number of test results can only produce an
approximate value for the proportion of resuits cutside the specified characteristic value in a pepulation. The
larger the sample size (number of test results), the better the approximation. The selected probability of
acceptance CR controls the degree of approximation by the sampling plan.

Conformity with the requirements of this European Standard shall be verified either by variables or by
attributes, as described in 7.2.2.2 and 7.2.2.3 as specified in Table 5.

The control period shalt be 24 months.
7.2.2.2 Inspection by variables
For this inspection, the test results are assumed to be normally distributed.

Conformity is verified when equations (1) and (2), as relevant, are satisfied.

x-k,52L (1)

and

x+k,s<U 2)

where

x s the arithmetic mean of the totality of the autoconirol test resuls in the controt period;
5 isthe standard deviation of the totality of the autoconirol test results in the control period;
k. is the acceptability constant;
L isthe specified lower limit given in Tables 2 and 3;
U is the specified upper limit given in Tables 2, 3 and 4.
The acceptability constant k, depends on the percentile P on which the characteristic value is based,

on the allowable probability of acceptance CR and on the number n of the test results. Values of &u
are listed in Table 7.

14




EN 413-1:2004 (E)

Table 7 — Acceptability constant

Number of test %
results n
for P, =5%" ’ for Pi=10%"
20to 21 2,40 1,93
221023 2,35 1,89
241025 2,31 1,85
26 to 27 2,27 1,82
28 10 29 2,24 1,80
30 to 34 222 1,78
3510 39 217 1,73
40 t0 44 2,13 1,70
45 to 49 2,09 1,67
50 to 59 2,07 1,65
60 to 69 2,02 1,61
70to 79 1,89 1,58
80 to 89 1,97 1.56
90 to 99 1,94 1,54
100 to 149 1,83 1,53
150 to 199 1,87 1.48
200 to 299 1,84 1,45
300 to 399 1,80 1,42
> 400 1,78 1,40
NOTE Vatues given in this table are valid for CR =5 %.
* The value of ks valid for each intermediate value on n may be used instead.
B Far air content (upper limit) and 28 days strength (lower limit}.
® For all other strengih, physical and chemical requirements.

7.2.2.3 iInspection by attributes
The number op of test resuits outside the characteristic value shall be counted and compared with an
acceptable number ¢, calcuiated from the number n of autocontrol test results and the percentie Ay
as specified in Table 8.
Conformity is verified when the following equation {3) is satisfied:

€ < Ca 3)
The value of ¢, depends on the percentile P, on which the characteristic value is based, on the

allowable probability of acceptance CR and on a number n of the test resulis. Values of ¢, are #isted in
Table 8.
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Table 8 — Values of ¢,

Number of test Number of test
results n * Ca results n °
P.=10% P.=5%

2010 39 0 20t0 79
40 to 54 1 80 to 109
55 10 69 2 110 to 139
70 to 84 3 140 to 169
85 to 99 4 170 to 199
100 to 109 5 200 to 219
11010 123 6 220 to 247
124 10 136 7 24810 273
NQTE Values given in this table are valid for CR = 5 %.
? [f the number of test results is n < 20 a statisticaily based conformity
criterion is not possible, Despite this, a criterion of ¢, = G shall be used
in case where n < 20.

7.2.3 Single resuit conformity criteria
In addition to the statistical conformity criteria, conformity of test results with the requirements of this

European Standard requires that it shall be verified that each test result remains within the single
result imit values specified in Table 9.
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Table 9 — Limit values for single results

Property Limit values for single results
MC 5 i MC125 MC 12,5 X MC 22,5X
Strength (MPa) e
lower limit value ~ i 6 5 9
7 day
28 day 4 10,5 10,5 20,5

Strength (MPa)
upper limit value

17,5 37.5 37,5 47,5
28 day
Initial setting time (min) ) 45
lower limit value
Final setting time (h) 17

upper limit value
Soundness {expansion 10
in mm) upper limit value

Sulfate content (as %
SO 4 :, 2,5 35" 3,5

upper limit value

Chloride content (%} - 0,10 0,10 0,10
upper limit value
Water retention (%) ; 75 70
lower imit value
i Air content (%) 6 6
lower limit value
upper limit value 25 25 - -

® Where appropriate (see 5.3.3).

® 4,0 % if the Portland cement clinker content can be shown to be not less than 55 %.

7.3 Conformity criteria for masonry cement composition

At least once per month the composition of the masonry cement shall be checked by the
manufacturer, using as a rule a spot sample taken at a point of release. The masonry cement
composition shall meet the requirements specified in 5.2. The limiting quantities of the Partland
cement ciinker specified in Table 1 are reference values {o be met by the average composition
calculated from the spot samples taken in the control period. For single results, maximum deviations
of -2 from the reference value are allowed. Suitable procedures during production and appropriate
verification methods to ensure conformity to this requirement shall be applied and documented.
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Annex A
(informative)
Water-soluble hexavalent chromium

Some CEN member countries have regulaticns for the content of water-saluble hexavalent chromium.

Alteration of these national regulations is, for the time being, outside the competence of
CEN/CENELEC members. In these countries these regulations are valid in addition to the relevant
requirements of this European Standard until they have been remaved.

For this European Standard the following national regulations have been applied according io EC-
Directive 80/531 by Denmark, Finland, Germany, lceland, Norway and Sweden:

Denmark:  Arbejdstilsynets bekendtgerelse nr. 661 af 28. November 1983 om vandopleseligt
chromat i cemenit,

Finland: Decision of the Council of State concerning the content of chromate in cement for
concrete and masonry cement, No. 593, July 24, 1986.

Germany:  Gefahrstoffverordnung  (GeiStoffv)  together with TRGS 613 “Ersatzstofie,
Ersatzverfahren und Verwendungsbeschrankungen fir chromathaltige Zemente und chromathaltige
zementhaltige Zubereitungen, April 1993 (BArbBI Nr. 4.1993)".

iceland: Reglur nr. 330/1989 um krom i sementi, Order No. 330 of 19 June 1989,

Norway: Directorate of Labour Inspection: Regulations relating to the Working Environment, laid
down on 23 Oclober 1987,

Sweden: Kemikalieinspektionens foreskrifter om kemiska produkter och biotekniska organismer,
KIFS 1998:8, 4 avdelning, 8 kap §§ 10-13, Kemikalieinspektionens allmanna rad till féreskrifterna om
krom i cement, 1989:1.
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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

EN 413-1 and this annex ZA have been prepared under a Mandate® given to CEN by the Eumpean
Commission and the Eurepean Free Trade Association.

The clauses of this European Standard, shown in Table ZA 1, meet the requirements of this Mandate
given under the EU Construction Products Directive (89/106/EEC).

Compliance with these clauses confers a presumption of fithess of the masonry cements caovered by
this annex for the intended use indicated herein; reference shall be made to the information
accompanying the CE marking,

WARNING - Other requirements and other EU Directives, not affecting the fitness for intended
use{s), can he applicable to a construction product falling within the scope of this Eurepean
Standard.

In addition to any specific clauses relating to dangerous substances cantained in this Standard, there
may be other requirements appiicable to the products falling within its scope (e.g. transposed European
legislation and naiional laws, regulations and administrative provisions). In order to meet the provisions
of the EU Construction Products Directive, these requirements need also to be complied with, when and
where they apply.

NOTE An informative database of European and national provisions on dangerous substances is available
al the Construction website on EUROPA accessed through
hitp:/feuropa.eu.int/comm/enterprise/canstruction/internal/dangsub/dangmain.ihitm

This annex establishes the conditions for the CE marking of masonry cement intended for the uses
indicated in Table ZA.1 and shows the relevant clauses applicable.

The scope of the annex is defined by Table ZA1,

7 MI114 Cement, building limes and other hydraulic binders.
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The requirement on a certain characteristic is not applicable in those member states (MSs) where
there are no regulatory requirements on that characteristic for the intended use of the product. In this
case, manufacturers placing their products on the market of these MSs are not obliged to determine
nor declare the performance of their products with regard to this characteristic and the option *No
performance determined” (NPD) in the information accompanying the CE marking (see clause ZA.3)
may be used. The NPD option may not be used, however, where the characteristic is subjectio a
threshold level.

ZA.Z2 Procedure for the attestation of conformity of masonry cement

ZA 2.1 System of attestation of conformity

The system of attestation of conformity for the masaonry cement indicated in Table ZA.1 is shown in
Table ZA.2 for the indicated intended use(s), in accordance with the Commission Decision of

14 July 1997 (97/555/EC) published in the Official Journal of the European Communities and given in
annex 3 of the Mandate for the product family "Cements”.

Table ZA.2— System of attestation of conformity

Product(s) Intended use(s) Level(s) or Attestation of
class(es) conformity
systems
Masonry Preparation of mortar for
cements bricklayingand | . 1+
blocklaying and
rendering and plastering

System 1+: See annex lll Section 2 point (i) of Directive 89/106/EEC, with audit-
testing of samples taken at the factory.

The attestation of conformity of the masonry cement in Table ZA.1 shall be based on the evalualion of
conformity procedures indicated in Table ZA.3 resulting from application of the clauses of this
European Standard indicated therein. Clause 6 of EN 197-2:2000 gives rules relating {o actions in the
event of non-conformity.

Clause 9 of EN 197-2:2000, giving rules relating to Dispatching Centres, is not part of the procedure
of attestation of conformity for the affixing of the CE marking under the CPD. However, Member
States, within their market surveillance obligations, must ensure that CE marking is correctly used
{Article 15.1 of the CPD). Clause 9 of EN 187-2:2000 should be used for the corresponding national
provisions cancerning Dispatching Centres,
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Tahle ZA.3 — Assighment of evaluation of conformity tasks

Tasks

Scope of the task

Clauses to apply

Tasks for the
manufacturer

Factory production
control (FPC)

Parameters related to all
relevant characteristics of
Table ZA.1

Further testing of
samples taken at the
factory/depot

All relevant characteristics in

Table ZA.1

EM 413-1, clause 7 and
EN 197-2:2000, clause 4

Tasks for the
notified body

Initial type testing

All relevant characteristics in

Table ZA1°

Cettification of the FPC
on the basis of:

- initial inspection of
factory and of F.R.C

- continuous
surveillance,
assessment and
approval of F.P.C.

Parameters related to all
relevant characteristics in
Table ZA.4°

Audit-Testing of
samples taken at
factory

All relevant characteristics in

Table ZA.1°

EN 413-1, clause 7 and
EN 197-2:2000, clauses 5
and 7

? except durability

ZA.22 EC certificate of conformity and EC declaration of conformity

When compliance with the conditions of this annex is achieved, the certification body shall draw up a
certificate of conformity (EC Certificate of conformity), which entitles the manufacturer {o affix the CE
marking. The certificate shall include:

— Name, address and identification number of the certification body;

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

—  Description of the praduct (type, identification, use, ...}

—— Provisions to which the product canforms (e.g. annex ZA of this EN);

- Particular conditions applicable io the use of the product (e.g. provisions for use under certain
conditiens, etc.);

——  The number of the certificate:

— Conditicns and period of validity of the certificate, where applicable;

— Name of, and position held by, the person empowered to sign the certificate.
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tn addition, the manufacturer shail draw up a declaration of conformity (EC Declaration of conformity)
including the following:

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

-— Description of the product (type, identification, use, ..}, and a copy of the information
accompanying the CE marking;

— Provisions to which the product conforms {e.g. annex ZA of this EN);

— Particular conditions applicable to the use of the product (e.g. provisions for use under certain
conditfans, etc.);

- Number of the accompanying EC Certificate of conformity;

— 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 oificial language or
languages of the Member State in which the product is to be used.

ZA.3 CE marking and labelling

The manufacturer or his authorised representative established within the EEA is responsible for the
affixing of the CE marking. The CE marking symbol to affix shall be in accordance with Direclive
93/68/EC and shall be shown on the bag of masonry cement (or when not possible it may be ¢on the
accompanying label, the packaging or on the accompanying commercial documents e.g. a delivery
note). The following information shall accompany the CE marking symbol:

— ldentification number of the certification body;

— Name or identifying mark and registered address of the producer;

- The last two digits of the year in which the marking is affixed;

— Number of the EC Certificate of canformity or factory production control certificate;

— Reference to this European Standard;

— Description of the product; generic name, ... and infended use;

— Information on those relevant essential characteristics listed in Table ZA.1 which are to be
declared presented as;

-~ declared values and, where relevant, level or class (including “pass” for pass/fail
requirements, where necessary) to declare for each essential characteristic as indicated in
"Notes" in Table ZA.1;

— an alternative, standard designation(s) alcne or in combination with declared valuss as
above, and;

- "No performance determined’ for characleristics where this is relevant.
The “No performance determined” {NPD) option may not be used where the characteristic is subject

to a threshold level. Otherwise, the NPD opticn may be used when and where the characteristic, for a
given intended use, is not subject to regulatory requirements in the Member State of destination.
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Figure ZA.1 gives an example of the information to be given on the product, label, packaging and/or
commercial documents.

For reasons of praciicality, selections from ihe following alternative arrangements for bagged cement
cancerning the presentation of the accompanying information may be used:

a) When the CE marking is given on the bag (this is the normal situation and is preferred) the
elements shown on the Figure ZA.1 shall be given.

b) Where the last two digits of the year in which the CE marking is affixed is pre-printed on the bag,
the year so printed should relate to the date of affixing with an accuracy of within plus or minus
3 manths.

c} Where the last two digits of the year in which the marking is affixed is to be presenied but rot
pre-printed on the bag, it may be applied by means of date-stamping i any easily visible
pasition. This position should be indicated in the information accompanying the CE marking.

in the case of bulk masonry cement, the CE conformity marking, the identification number of the

ceriification bedy and the accompanying information as listed for bagged masonry cement should be
affixed in some suitable practical form on the accompanying commercial documents.
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01234

Any Company
The registered address

Any factory *
Year 03"
(or position of date stamping)

01234-CPD-00234

EN 413-1

Type : MC12,5 X

Masonry cement, intended to be used for preparation

of mortar

EN 413-1:2004 (E)

CE conformify marking, consisting of the
*CE"symbol given in directive 93/68/EEC.

Identification number of the certification
hody

Name or identifying mark and regisiered
address of the producer
Registered address of the producer

Name or identifving mark of the factory
where the cement was produced 2

Last two digits of the year in which the
marking was affixed ™

Number of the EC certificate of conformity

Number of European Standard

Example of standard  designation,
indicating the cement product and the
strength class

intended use

® Considered necessary for the reguirements of EN 197-2 but not compulsory.
B The year of marking should relate to gither the time of packing into bags or the time of dispatch from the factory

or depot.

Figure ZA.1 — Example of CE marking information

In addition to any specific information relating to dangerous substances shown above, the pioduct
should be accompanied, whan and where required and in the appropriate form, by documentation
listing any legislation on dangerous substances for which compliance is claimed, together with any

information required by that legislation.

NOTE European legistation without nationai derogations need not be mentioned.
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National Annex NA
(informative)

Provision for manufacturer’s certificate, packaging and delivery,
marking and product certification for masonry cement

NA1 Manufacturer’s certificate

NA1.1 The manufacturer should be satisfied that the masonry cement at the time of its
delivery complies with the requirements of this standard and, if requested, he should forward
a certificate to this effect to the purchaser or his representative.

NA1.2  The certificate should include the following information:

a) name and address of the manufacturer; and

b) name of, and position held by, the person empowered to sign the certificate on behalf
the manufacturer or his authorised representatives.

NA2 Packaging and delivery

The masonry cement should be packed and supplied in a suitable bag for manual handling.
The weight of the cement should be 50 kg or less. The permissible tolerance on the mass of
cement supplied in bag should be + 2.5 % per bag of the stated weight.

NOTE. For a lorry load of bag cement, the permissible tolerance on the total mass of cement supplied should be
+5 %.

NA3 Marking

The accompanying information on the bagged masonry cement is as listed:
a) brand name;

b) type of cement;

c) company logo;

d) weight; and

e) irritant logo.

NA4 Product Certification

The product, may by arrangement with a recognised certification body, be marked with the
certification mark of that body, provided the product conforms to the requirements of this
Malaysia Standard.
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National Annex NB
(informative)

Sampling and testing for acceptance inspection at delivery

NB1 For acceptance at delivery, when requested, a spot sample of the masonry cement
should be taken in accordance with relevant clauses of MS EN 196-7 either before, or at the
time of, delivery. A laboratory sample should be prepared from the spot sample and packed in
accordance with MS EN 196-7. A sampling report should be completed at the time of
sampling and should be attached to the laboratory sample in accordance with MS EN 196-7.

NOTE. Testing may be delayed for up to three months from time of sampling provided that there is confirmation that
the sample has been stored continuously in the manner described in MS EN 196-7.

NB2 When the masonry cement is tested for compressive strength (see 5.3.6), it is
recommended that the source from which the CEN standard sand (see MS EN 196-1) is
obtained and the compaction procedure used should be the same as those in use by the
manufacturer at the time the cement was originally tested.

NOTE. It should be noted that the source of CEN Standard sands and the compaction procedure can, within
permitted limits (see MS EN 196-1, 11.6.3.6 and 11.7.2.5), influence the strength achieved.

NB3 When the masonry cement is tested for chemical properties (see 5.4), the sample
should be prepared by the method described in MS EN 196-2.

NB4 The testing of properties of the laboratory sample should be carried out in
accordance with the relevant methods in MS EN 413-2 or the MS EN 196 series of standards.

NB5 The limiting values applicable to acceptance inspection of masonry cement should be
those given in Table NB1.

© STANDARDS MALAYSIA 2012 - All rights reserved 27
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Table NB1. Acceptance inspection limiting values

Property Type
MC5 MC12.5 | MC125X MC 22.5 X

Compressive strength (Mpa), 7 days - 6 6 9
Lower limit value, 28 days 4 10.5 10.5 20.5
Compressive strength (Mpa)
Upper limit value, 28 days 17.5 37.5 37.5 47.5
Setting times
Initial - lower limit (min) 45 45 45 45
Final - upper limit (h) 17 17 17 17
Soundness
Maximum 10 10 10 10
Sulfate content (as % SO3)
Maximum (% by mass) 25 3.5" 3.5" 3.5"
Chloride content
Maximum (% by mass) - 0.10 0.10 0.10
Water retention
Lower limit (% by mass) 75 75 70 70
Air content
Upper limit (% by mass) 25 25 - -
Lower (% by mass) 6 6 - -

" 4.0 % by mass if the Portland cement clinker content can be shown to be not less than 55 %.
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National Annex NC
(informative)

Product Guidance

NC1 Safety

NC1.1 Dry masonry cement in normal use has no harmful effect on dry skin. When
masonry cement is mixed with water, alkali is released. Precautions should therefore be taken
to avoid dry masonry cement entering the eyes, mouth and nose and to prevent skin contact

with wet masonry cement.

NC1.2 Repeated skin contact with wet masonry cement over a period of time may cause
dermatitis. The abrasiveness of the particles of cement and aggregate in mortar or concrete
can contribute to this effect. Continued contact during a working day can lead to cement

burns with ulceration but is not common.

NC1.3  When working in places where dry masonry cement becomes airborne, protection
for the eyes, mouth and nose should be worn.

NC1.4  When working with wet mortar or concrete, waterproof or other suitable protective
clothing should be worn such as long sleeved shirt, full length trousers, waterproof gloves and
waterproof rubber boots. Clothing contaminated with wet masonry cement, mortar or concrete
should be removed and washed before further use.

NC1.5 If masonry cement enters the eyes it should immediately be washed out thoroughly
with clean water and medical treatment should be sought without delay. Wet mortar or
concrete on the skin should be washed off immediately.

NC2 Regulations

NC2.1 Work with masonry cement is subject to the control of Occupational Safety &
Health Act 1994 (Act 514). In addition, Portland cement has been classified as an irritant
under the Occupational Safety and Health (Classification, Packaging and Labeling of

Hazardous’ Chemicals) Regulations 1997.

These regulations variously require that:

a) Chemical Safety Data Sheet (CSDS) is made available from the manufacturer/supplier;
and

b) bags containing masonry cement are labeled with a health and safety warning indicating
that cement is an irritant.

© STANDARDS MALAYSIA 2012 - All rights reserved 29
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NC3 Storage

NC3.1 To protect masonry cement premature hydration after delivery, bulk silos should be
waterproof and internal condensation should be minimised.

NC3.2 Bagged masonry cement should be stored clear of the ground, not more than nine
bags high and protected by a waterproof structure. As significant strength losses begin after 4
weeks to 6 weeks of storage in bags in normal conditions (and considerably sooner under
adverse weather conditions or high humidity), deliveries should be controlled and used in
order of receipt.

NC4 Grouting, rendering, tiles, fibre board and other similar
applications

Where masonry cement is to be used in manufacturing of grouts, renders, tiles, fibre board,
etc., it is recommended that the user passes the masonry cement through a screen of
suitable mesh aperture to retain any occasional coarse particles. Occasional coarse particles
are to be expected in the masonry cement production process.

NC5 Test Temperature

MS EN 196-3 and MS EN 169-6 require that the strength and setting time tests are carried
out at a temperature of (20 £ 1) C. When cement is tested at a different temperature, the
results are likely to be affected. Appropriate advice may be obtained from the manufacturer.

NC6 Rendering and plastering

Where masonry cement is to be used in renders or plasters that are pumped through small
apertures, such as spray nozzles, it is recommended that the user passes the cement or
suspension through a screen of suitable mesh aperture to retain any occasional coarse
particles.
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