
Testing hardened concrete - Part 13:
Determination of secant modulus of
elasticity in compression

I.S. EN 12390-13:2013

No copying without NSAI permission except as permitted by copyright law.© CEN  2013

Irish Standard

This is a free page sample. Access the full version online.



5 November, 2013

EN 12390-13:2013

This document was published
under the authority of the NSAI
and comes into effect on:

1 Swift Square,
Northwood, Santry
Dublin 9

T +353 1 807 3800
F +353 1 807 3838
E  standards@nsai.ie

Údarás um Chaighdeáin Náisiúnta na hÉireann

W

5 November, 2013

T  +353 1 857 6730
F  +353 1 857 6729
W  standards.ie

I.S. xxx:              Irish Standard – national specification based on the consensus of an expert panel and
subject to public consultation.

S.R. xxx:            Standard Recommendation - recommendation based on the consensus of an expert
panel and subject to public consultation.

SWiFT xxx:        A rapidly developed recommendatory document based on the consensus of the
participants of an NSAI workshop.

91.100.30

This is a free page sample. Access the full version online.



 

 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

 EN 12390-13 
  

 
 October 2013 

ICS 91.100.30 

English Version 

 Testing hardened concrete - Part 13: Determination of secant 
modulus of elasticity in compression 

 

Essais pour béton durci - Partie 13: Détermination du 
module sécant d'élasticité en compression 

 Prüfung von Festbeton - Teil 13: Bestimmung des 
Elastizitätsmoduls unter Druckbelastung (Sekantenmodul)

This European Standard was approved by CEN on 21 September 2013.  
 
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, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United 
Kingdom. 
 
 
 

 

EUROPEAN COMMITTEE FOR STANDARDIZATION  
C O M I T É E U R OP É E N D E N O R M A LI S A T I O N 
EUR O P Ä IS C HES  KOM I TE E F ÜR  NOR M UNG 

 

 

CEN-CENELEC Management Centre:  Avenue Marnix 17,  B-1000 Brussels 

© 2013 CEN All rights of exploitation in any form and by any means reserved 
worldwide for CEN national Members. 

Ref. No. EN 12390-13:2013 E

I.S. EN 12390-13:2013

This is a free page sample. Access the full version online.



EN 12390-13:2013 (E) 

2 

Contents Page 

Foreword ..............................................................................................................................................................3 

1 Scope ......................................................................................................................................................4 

2 Normative references ............................................................................................................................4 

3 Terms and definitions, symbols and scripts ......................................................................................4 

4 Principle ..................................................................................................................................................6 

5 Apparatus ...............................................................................................................................................6 

6 Test specimens ......................................................................................................................................7 

7 Method ....................................................................................................................................................7 

8 Calculation of secant modulus of elasticity ..................................................................................... 12 

9 Test report ........................................................................................................................................... 13 

10 Precision .............................................................................................................................................. 13 

Bibliography ..................................................................................................................................................... 14 
 

I.S. EN 12390-13:2013

This is a free page sample. Access the full version online.



EN 12390-13:2013 (E) 

3 

Foreword 

This document (EN 12390-13:2013) has been prepared by Technical Committee CEN/TC 104 “Concrete and 
related products”, the secretariat of which is held by DIN. 

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 2014, and conflicting national standards shall be withdrawn at the 
latest by April 2014. 

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

It is based on an extensive investigation and comparison of existing National Standards: ASTM, BS, DIN, ISO, 
NORD TEST and UNI followed by the analysis of a test programme involving five laboratories carried out by 
UNI.  

This standard is one of a series concerned with testing concrete. 

The series EN 12390, Testing hardened concrete, consists of the following parts: 

 Part 1: Shape, dimensions and other requirements of specimens and moulds 

 Part 2: Making and curing specimens for strength tests 

 Part 3: Compressive strength of test specimens  

 Part 4: Compressive strength - Specification for testing machines 

 Part 5: Flexural strength of test specimens 

 Part 6: Tensile splitting strength of test specimens 

 Part 7: Density of hardened concrete 

 Part 8: Depth of penetration of water under pressure 

 Part 13: Determination of secant modulus of elasticity in compression 

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

This European Standard specifies the method for the determination of the secant modulus of elasticity in 
compression of hardened concrete on test specimens which may be cast or taken from a structure. 

The test method allows the determination of two secant moduli of elasticity: the initial modulus, EC,0 measured 
at first loading and the stabilized modulus, EC,S measured after three loading cycles. 

Two different test methods are given. The first (method A) is for determination of both initial and stabilized 
moduli, the second (method B) is for determination of stabilized modulus only. 

2 Normative references 

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

EN 12390-1, Testing hardened concrete — Part 1: Shape, dimensions and other requirements of specimens 
and moulds 

EN 12390-2, Testing hardened concrete — Part 2: Making and curing specimens for strength tests 

EN 12390-3, Testing hardened concrete — Part 3: Compressive strength of test specimens 

EN 12390-4, Testing hardened concrete — Part 4: Compressive strength – Specification for testing machines 

EN 12504-1:2009, Testing concrete in structures — Part 1: Cored specimens – Taking, examining and testing 
in compression 

EN ISO 9513, Metallic materials — Calibration of extensometer systems used in uniaxial testing (ISO 9513) 

3 Terms and definitions, symbols and scripts 

3.1 Terms and definitions 

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

3.1.1 
initial secant modulus of elasticity  
EC,0  
secant slope of the stress strain curve at first loading 

3.1.2 
stabilized secant modulus of elasticity  
EC,S  
secant slope of the stress strain curve after three loading cycles 

3.1.3 
base or gauge length 
length used as reference base for strain measurement 

3.1.4 
measuring line 
straight line laying on the lateral surface of the specimen and parallel to the vertical axis (see Figure 1) 
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