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Foreword

he rrezgaraticn cf & standard for cement was initiated by the European
Economic Community fEZC) in 1969 and, at the request of a member state
later in 1973, the work was given to the European Committee for

Standardizatien {CEN). The Technical Committee TC 51 was entrusted with
-the task of preparing a cement standard for the countries of Western
Europe, comprising the EEC and EFTA members.

The inquiry initiated by CEN/TC 51 in thé mid-seventies identified at
that time nearly 20 different kinds of cement, and a second inquiry in
1990 resulted in some further 50 different kinds of cement, which had all
been standardized on a national basis and which had proved satisfactory
in common or special fields of application under local conditions. The
evaluation of the inquiries showed that different sources of raw
materials, different climatic conditions and different social/cultural
attitudes have established a typical architecture with different building
techniques in the different regions of Western Europe which led to the
great variety of kinds of cement. The same or similar cement may be used
in very different structures with different types of application and with
substantially different requirements regarding its performance under the
respective climatic conditions.

When CEN/TC 51 became “awate of this situation, it decided in the early
eighties to include in ENV/197 only.those ceménts which are intended for
use in any plain and reinforced concrete and which are familiar in most
countries in Western Europe because they have been produced and used in
these countries for many years. Thé earlier view of CEN/TC 51 was that
the more regionallcements should continte ¢4 be standardized at the
national level. The 1989 draft'¢f ENV 197" followed this approach, but did
not achieve the majority necessary for acceptance because a few countries
wanted to incorporate all their nationally standardized cements and
because the EEC Directive Relating to Conmstruction Products requires the
incorporation of all traditional and well tried cements in order to
remove technical barriers to trade in the construction field.

In view of the large number of different kinds of cement involved,
CEN/TC 51 has now decided to divide ENV 197 into several parts. In this
first part, ENV 197-1, only those cements have been taken into ’
consideration of which the hardening mainly depends on the hydration of
calcium silicates and which are provided for common uses. Cements with
different mechanisms of hardening or additiocnal special properties will
be dealt with in later parts of the prestandard, i.e. in ENV 197-2,

ENV 197-3 etc.

The requirements in this European Prestandard are based on the results of
tests on cement in accordance with EN 196 "Methods of testing cement"
that consists of the following parts:

Part 1. Determination of strength

Part 2. Chemical analysis of cement
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Determination of setting time and soundness
Quan:i:a:;ve determination .of constituentsl)p
Pczzolanicity test‘for bozzoianic.cements
Determination of fineness

Methods of taking and prepéring samples of cement

Determination of the chloride, carbon dioxide and
content of cement ’

L) This Part has the status of ENV. An EN is in preparation.

alkali
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0 Introduction

itions, different sources of raw materials and
I attitudes have led to different developments in

if v
architecture, struct:
usage in cififerent
cement which is used as a universal binding agent in almost all fields of
construction. ’

The provisional mandates to CEN from the EdrépeanVCommission and the EFTA
Authorities for the "Realization of a standardization programme in the
field of conmstruction products: Cement and building limes" require that
"all traditional and well tried cements" used in Europe should be
included in the standards which are developed. There are as yet no
criteria for the descriptions "traditional” and "well tried". From a
study-of an inquiry, set up by CEN/TC 51 in 1990, it became obvious that
some of the cements described as traditional by the respective national
standardization bodies have been produced and used for decades so that
their durability performance has been proved in practice. In contrast,
there are some cements, also regarded as traditional and well tried by
the respective national standardization bodies, which have been produced
only for a few years and have been standardized nationally for only one

or two years.
. Lo )

In viéw of the large number of different cements involved, it was
considered necessary to separateé|the’]'common Cemerts" from special
cements i.e. those with additional or special properties.

The purpose of this Prestandard is, to specify the composition,
requirements and conformity criteria for the common cements. This
includes all common cements which are described by the respective
national standardization bodies within CEN as traditional and well tried.
Types based on composition and a classification based on strength have
been introduced in order to take into account the different cements

included.
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1 Scope

This European Prestdndard specifies properties of the constituents of
common cements and the proportions in which they are to be combined to
produce a range of types and classes of cement. It then specifies the ‘
mechanical, physical and-chemical requirements for these types and classes
and states the rules for assessing their conformity to these requirements.

It is recognized that different cements have different properties and
performance. Where performance tests are available (i.e. setting time,
strength and soundness), they have already been taken into account in this
European.Prestandard. In addition, work is being carried out by CEN/TC 51 .
to identify any additional tests whlch are needed to specify further’
performance of cement.<In the meantime, and during the life of this
prestandard, it is necessary that the“choice of cement, especially the type
and/or strength class in relation to the exposure class ‘and type of
construction in which it is incorporated, should follow the national
standards and otheér: regulatlons valid in the place where the cement is
used. _

In addition to these requirements' an exchange of additional information
between the cement producer and user may be helpful. The procedures for
such an exchange are not within the scope;of ENV197-1;ybut rare to be dealt
with in accordance 'with'nationall standards’ or regulations or may be agreed .
between the part:es concerned.

2 Normative references

This European Prestandard 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 to this European Prestandard only when
incorporated in it by amendment or revision. For undated references the
latest edition of the publication referred to applies.

EN 196-1 Methods of testing cement - Determination of strength
EN 196-2 Methods of testing cement — Chemical analysis of cement
EN 196-3 Methods of testing cement - Determination of setting

time and soundness

ENV 196-4 Methods of testlgg cement - Quantitative determination
of constituents

EN 196-5 Methods of testing cement - Pozzolanicity test for
pozzolanic cements

b This Part has the status of ENV. An EN is in preparation.
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EN 196-6 Methods of testing cement - Determination of fineness

EN 196-7 Methods of testing cement - Methods of taking and preparing
samples of cement .

EN 196-21 Methods of testing cement - Determination of the chloride,
carbon dioxide ‘and alkali content of cement

AFNOR P 18-592: 1980 Aggregétes—methylene blue test

DIN 66131 Determination of specific surface area of solids by gas
) '~ absorption using the Brunauner, Emmett and Teller method
(BET); basic principles

DIN 66132 Determination of specific surface area of solids by
adsorption of nitrogen; Haul and Dimbgen singlé~-point
differential method

Zement-Kalk-Gips 43 (1990), No. 8, p. 409 - 412 Procedures for the
determination of total organic-carbonv(TOC)‘in limestone

3 Cement

Cement is a hydraulic binder, i.e. a finely ground inorganic material
which, when mixed with water, forms a paste which sets and hardens by means
of hydration reactions and processes and which, after hardening, retains ‘
its strength and stabildty even under water. .

Cement conforming to this European Prestandard, .texmed CEM cement, shall, -
when appropriately batched!and ' mixed with aggregate and water, be capable
of producing concrete or mortar which retains its workability for a
sufficient time and shall after .defined periods attain specified strength
levels and also possess long-term volume stability. : : "

Hydraulic hardenin§ of CEM cement is primarily due to the hydration of
calcium silicates?’) but other chemical compounds may also participate

in the hardening process, e.§. aluminates. The sum of the proportip?s of
reactive calcium oxide (Ca0) )_and reactive silicon dioxide (Si0,)"

in CEM cement shall be at least 50 ¢ by mass. .

2) There are also cements whose hardening is mainly due to other o
compounds, e.g. calcium aluminate in high-alumina cemenit, (to be included

in future Parts of ENV 197).

3) Reactive calcium oxide (Ca0) is considered to be only that fraction

of the Ca0 which under normal hardening conditions can form calcium
silicate hydrates or cdlcium aluminate hydrates. To evaluate this fraction,
the total CaO content is to be reduced by the fraction calculated as
calcium carbonate (CaCO;) on the basis of the measured carbon dioxide (CO,)
content and the, fraction calculated as calcium sulfate (CaS0,). on the basis
of the measured sulfur trioxide (S0;) content, disregarding the SO, taken
up by alkalis.

4) Reactive silicon dioxide (Si0,) is defined as that fraction of the
Si0, which, after treatment with hydrochloric acid (HC1), is soluble in
boiling potassium hydroxide (KOH) solution. The quantity of reactive SiO,
is determined by subtracting from the total 5i0, content (see 13.9 of

EN 196-2) that fraction contained in the insoluble residue (see clause 10
of EN 196-2), both on a dry basis. :
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“Zl cements consist of individual small grains of different materials but
thsy shell be statistically homogeneous in composition. A high degree of
12ty in all cement properties shall be obtained through continuous

- BEDEY

fenization processes. Qualified and skilled personnel and the
ies to test, evaluate and adjust product quality are essential for
g cements included in this European Prestandard.

The cement manufacturing process and its control shall ensure that the
composition of CEM cements is kept within the limits fixed in this
Zuropean Prestandard.

4 Constituents
4.1 Portland cement clinker (K)

Portland cement clinker is a hydraulic material which shall consist of at
least two~thirds by mass of calcium silicates ((Ca0),.510,

and (Ca0),.S8i0,), the remainder containing aluminium oxide (41,0,), iron
oxide (Fe 0,;) and other oxides. The ratio by mass (Ca0)/(Si0,) shall be
not less than 2,0. The content of magnesium oxide (MgO) shall not exceed

5,0 % by mass.
Portland cement clinker is made/lBy burning,‘at-least to sintering, a
precisely specified mixture of raw materials (raw meal, paste or slurry)
containing CaO, SiO,, Al,0; and;small quantities of other materials. The
raw meal, paste or slurry. shall be finely divided, intimatély mixed and
therefore homogeneous. '

4.2 Granulated blastfurnace slag (S)

Granulated blastfurnace slag is a latent hydraulic material, i.e. it
possesses hydraulic properties when suitably activated. It shall contain
at least two-thirds by mass of glassy slag. The granulated blastfurnace
slag shall consist of at least two-thirds by mass of the sum of CaO, Mg0
and Si0,. The remainder contains Al,0, together with small amounts of
other oxides. The ratio by mass (Ca0 + Mg0)/(8i0;) shall exceed 1,0.

Granulated blastfurnace slag is made by rapid cooling of a slag melt of
suitable composition, as obtained by smelting iron ore in a.
blastfurnace.

. 4.3 Pozzolanic material (P, Q

4.3.1 General

Pozzolanic materials zre natural substances or industrial pozzolanas,
siliceous or silico-aluminous, or a combination thereof. Although fly ash

and silica fume have pozzolanic properties, they are specified in
separate clauses (see 4.4 and 4.7).



	ùs�`i*`†�÷4ÄH¨úW…–¾ü°ü���óﬁ�Ý»E�Ýdè°0ƒ	�¾¦	¢⁄†˚GÔÉÃÒpJñ˛:m�~sÏ|&ŒHžñŽP@ë)€v+Lcæòy{Øﬁ

