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7 Nechanical, physical, chemical and durability requirements

7.1 Mechanical requirements
7.1.1 Standard strength

The sizncard sirength of cement is the compressive strength determined in accordance with ES 1176 - 1 at 23
Gays and shall conform to the requirements in Table 2.

Tnrz2 classes of standard strength are inclucded: class 32,5 class 42,5 and class 52,5

7.1.2 Early strength

The =2zrly strength of cement is the comgressive strengih determined in accerdance with ES 1176 - 2 at either 2
cays or 7 cays and shall conform to the regurrements in Tatle 2.

Two ciasszs of early strength are included “or each class of standard strengih, a cizss with ordinary eary sirencth,
incicaied oy N, and a class with high early sirength, indicated by R

(se= Table 2).
Table 2— Mechanical and physical requirements given as characteristic values
Compressive strength
svrs e | e
Class Early strength Standard strength - o nm *
2 days 7 days 28days
32.5N - = 16,0 = 325 =525 =75 i
32.53R = 10,0
425N = 10,0 = 42,5 =625 1 =860 S0
42,5R =20,0,
52,5N =20,0 1 =525 =45
52,58 =30,0 .

7.2 Physical requirements

7.2.1 Initial setting time

The ‘nilial sefting time, determined in accordance with ES 1176 -3, shall conform to the requirements in Table 2.

7.2.2 Soundness

The expansion, determined in accordance with ES 1176 - 3, shall conform to the requirement in Table 2.

7.3 Chemical requirements

The propeties of the cements of the cement type and strength class shown in columns 3 and 4 respectively of
Tabie 3 shall conform to the requirements listed in column 5 of this table when tested in accordance with the

stancard referred to in column 2.

NOTZ: Soma European countries have additional requirements for the content of water-scluble hexavalent chromium (see
informative annex A).
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7.4 Durability requirements

emany applications, particularly

N sevemn environine
carability of concrelo. mortie

and gouts, e.qg.

g5 ii o " 1 i
) m‘..l conditions, the choice of cement has an influence on the
oSt resistance, chemical resisla

ne chaice of com . Q e ace and protection of renforcemert,
HheLnoce of cement, from ES 1177 - 1, paricuiatly as reqards type and stength class for dificrent appiications
antexposure classes shall follow the amnrori: . = oo e 10F SISO aDRGRlions
S iy = dRpropnate stancards andfor regulations for concrete or morar valid in the
feac se
_ Table 3- Chemical requirements given as characleristic values
1 2 [ 3 4 5
Properly Testicicrence Cement type Strength class | Reguirernents @
Loss on ignition ES 1176-2 CEIT] =i TR
CEMIN
Inscluble residue Catd | ' anl <50
£S 1176-2"
CEM I
325N
CEMI 32.5R <35
i \
; CEMII® 425N
Sufetecontent  ES1178-2  |CEMIV 225R
i -
| (as SG,) CEMV 525N
|
il 525R <4,0
| —
{ C=MIIl ) all
i .
i Chiorde confen:  £S 1176-6 alla) T T
| Dorralanicity £S1176-5 CEMIV all Satisfies the tzst !
i Pozzolanic £ |
{ —— : —
: L Regurement: are oiven a5 percantage by mass of the inal cement.
| 1 . Datenmination of residue insolutle in trydrochione acid and sodium cartonata.
i : ‘) Cement type CEM II/3-T may contain up t¢ 4.5 %6 suifate or all sienzia classes.
1
| o Careent type CEM EIEC may contain up 10 4.5 % sulfzie,
’ ., Cement type CEM ill may conlain more than (,10 % chlonide butin the case the maximum
E cHzrce coritent shall ba stated on the packaging anc/or the daivery ncle.
| o For pre-stessing applications cements may be procuced aceording to & iower regquirement. If
g0, 12 value of 0,10 % shail b2 replaced by this lower value vhich shall be stated in the
delivery note.
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8 Standard designation

CEM cements shall be identified by at feast the nziation of the cement type as specified in Table 1 and the figures
32,5, 42,5 or 52.5 indicating the strengih class (szz 7.1). In order 1o indicate the carly strength class the letter N or
the letter R shall be added as appropriale (see 7.1).

EXAMPLE 1:

Portland cement conforming to ES 1177-1 of strengtn class 42.5 vith a high early strength is identified by:

Portland cement ES 1177-1 -CEM 1425R

EXAMPLE 2:

~

Portland-limestone cement containing between & % and 20 % by mass of limestone with a TOC content not
exceeding 0,50 % by mass () of sirength class 32,5 wih an oiCinery early strength is identified by:

Portlanddimestone cement £S 1177-1- CEM IIJAL ZZ3N

EXAMPLE 3:

Portland-composite cement containing in lotal a cuantity of grenulated blastfurnace slag (S), siliceous fly as™ (V)
P ¢ g

and limestone (L) of between 6 % and 20 % v mass and ci swength class 32,5 with a high early strength is
identified by:

Portlandcomposite cement ES 1177-1 - CEMII/A-M {S-V-L} 325 R

EXAMPLE 4:

Composite c-ement containing between 18 % and 3C %5 by mass of granulated olastfurnace slag
(S) and between 18 % and 30 % by mass of siliceous fiy ash (V) ¢f strength class 32,5 with an

ordinary early strength is identified by:
Composite cement ES 1177-1 -CEM VIA(S-V) 32,5 N

9 Conformity criteria

9.1 General requirements

Conformity of the 27 products to ES 1177-1 shzii be continually evaluated on the basis of testing of spot samgples.
The properties, test methods and the minimum :ssting frequencies for the autocontroi testing by the manufacturer
are specified in Table 4. Conceming testing frecusncies for cement not being dispatched continuously and other
details, see ES 1177 - 2.

For certification of conformity by an approved csrification bocy, conformity of cement with ES 1177-1 shall be
evaluated in accordance with ES 1177 -2.

NOTE:ES 1177-1 does not deal with acceptance inspecton at delivery.

1
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Tablc 4 - Properties, test methods and minimum testing frequencies for the autocontrol testing by the
manufacturer, and the statistical assessment procedure

" T i ] __Autocontroltesting ]
i Property Cements | Test o Minimum testing Statistical assessment
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’ l
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a) Where allowed in the relevani pari cf =N 166, other methods than those indicated may be used provided
they give results comrelated and sguivaient to these clained with the reference method.

b) The methods used to take and preparz samples shall be in accordance with EN 196-7.

¢) When rione of the test resulis within @ pericd ol 12 months exceeds 50 % of the characteristic value the
frequency may be reduced to one per month. * -
¢) Apprepriate test method chosen by the manufacturer,
e) If the daia are not normally disiibuied then the method of assessment may be decided on a case by case
basis.

f) if tne number of samples is at least cne per waek cuning the control period, the assessment may be made
by variabes.

,

9.2 Conformity criteria for mechanical, physical and chemical properties and evation procedure
9.2.1 General

Conformity of cement wilth the recurements for mschanical, physicai and chemical properties in ES 1177-1 is
assumad if the conformity criteria soscified in 8.2.2 and 9.2.3 are met. Conformity shall be evaluaied on the basis
of continua!l sampling using spo! sempies taken at the point of release and on the basis of the test resulis obtained
onall autoceonro! sarnples 1aken during the sontrol period.

9.2.2 Siatistical conformity criteria

9.2.2.1 General

Conformity shail be formuiated in terms of a statistical criterion based on:

- the specified characteristic vaiues for mechsanical, physical and chemical properties as given in 7.1, 7.2,
and 7.3 0f ES 11771,

- the percentile P;, on which the spscified chiaracieristic value is based, as given in Table 5;

12





