
 

 

 

EESTI STANDARD EVS-EN 13286-43:2003

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sidumata ja hüdrauliliselt seotud segud.  Osa 43: 
Katsemeetod hüdrauliliselt seotud segude 
elastsusmooduli määramiseks 
 
 

Unbound and hydraulically bound mixtures. Part 43: 
Test method for the determination of the modulus of 
elasticity of hydraulically bound mixtures 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This document is a preview generated by EVS



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tagasisidet standardi sisu kohta on võimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi või 
saates e-kirja meiliaadressile standardiosakond@evs.ee. 
 
ICS 93.080.20 
 
Võtmesõnad: density (mass/volume), elastic properties, pavements, road c, roads, rocks, sample division, 
samples, sampling, sampling methods, specification (approval), specifications, specimen preparation, tensile 
testing, test specimens, testing, testing conditions, unbound, 
 

EESTI STANDARDI EESSÕNA   NATIONAL FOREWORD 

See Eesti standard EVS-EN 13286-43:2003 
sisaldab Euroopa standardi EN 13286-43:2003 
ingliskeelset teksti. 

This Estonian standard EVS-EN 13286-43:2003 
consists of the English text of the European standard 
EN 13286-43:2003. 

 
Standard on jõustunud sellekohase teate 
avaldamisega EVS Teatajas. 
 
 
Euroopa standardimisorganisatsioonid on teinud 
Euroopa standardi rahvuslikele liikmetele 
kättesaadavaks 05.03.2003. 
 

 
This standard has been endorsed with a notification 
published in the official bulletin of the Estonian Centre 
for Standardisation. 
 
Date of Availability of the European standard is 
05.03.2003. 

Standard on kättesaadav Eesti Standardikeskusest. The standard is available from the Estonian Centre for 
Standardisation. 

Standardite reprodutseerimise ja levitamise õigus kuulub Eesti Standardikeskusele 
Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse süsteemi või edastamine ükskõik millises vormis või 
millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud. 
Kui Teil on küsimusi standardite autorikaitse kohta, võtke  palun ühendust Eesti Standardikeskusega: 
Aru 10, 10317 Tallinn, Eesti; www.evs.ee; telefon 605 5050; e-post info@evs.ee 

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation 
No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying, 
without a written permission from the Estonian Centre for Standardisation. 
If you have any questions about copyright, please contact Estonian Centre for Standardisation: 
Aru 10, 10317 Tallinn, Estonia; www.evs.ee; phone 605 5050; e-mail info@evs.ee 

This document is a preview generated by EVS



EUROPEAN STANDARD

NORME EUROPÉENNE

EUROPÄISCHE NORM

EN 13286-43

March 2003

ICS 93.080.20

English version

Unbound and hydraulically bound mixtures - Part 43: Test
method for the determination of the modulus of elasticity of

hydraulically bound mixtures

Mélanges traités et mélanges non traités aux liants
hydraulique - Partie 43: Méthode d'essai pour la

détermination du module d'élasticité des graves traités aux
liants hydrauliques

Ungebundene und hydraulisch gebundene Gemische - Teil
43: Prüfverfahren zur Bestimmung des Elastizitätsmoduls

hydrauliaulisch gebundener Gemische

This European Standard was approved by CEN on 29 November 2002.

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 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 Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Slovak Republic, Spain, Sweden, Switzerland and
United Kingdom.

EUROPEAN COMMITTEE FOR STANDARDIZATION
C OM ITÉ  EUR OP ÉEN DE NOR M ALIS AT ION
EUROPÄISCHES KOMITEE FÜR NORMUNG

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

© 2003 CEN All rights of exploitation in any form and by any means reserved
worldwide for CEN national Members.

Ref. No. EN 13286-43:2003 E

This document is a preview generated by EVS



EN 13286-43:2003 (E)

2

Contents

page

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

1 Scope ......................................................................................................................... .....................................5

2 Normative references ....................................................................................................................................5

3 Terms and definitions......................................................................................................... ...........................5

4 Determination of the modulus of elasticity by compression or by direct tensile test............................5
4.1 Principle ................................................................................................................... .......................................5
4.2 Apparatus ................................................................................................................... ....................................6
4.2.1 Testing machine........................................................................................................... ..................................6
4.2.2 Strain measuring device ................................................................................................... ............................6
4.3 Preparation of the test specimen ............................................................................................ .....................8
4.4 Test procedure .............................................................................................................. .................................8
4.4.1 Position of the strain measuring device on the specimen ................................................................... .....8
4.4.2 Positioning the specimen on the test machine and loading .................................................................. ...8
4.5 Data recording and calculation of the elastic modulus ....................................................................... ......8

5 Determination of the modulus of elasticity by indirect tensile test..........................................................9
5.1 Principle ................................................................................................................... .......................................9
5.2 Apparatus ................................................................................................................... ....................................9
5.2.1 Testing machine conforming to EN 13286-42. ..............................................................................................9
5.2.2 Strain measuring device ................................................................................................... ............................9
5.3 Preparation of the test specimen ............................................................................................ ...................11
5.4 Test procedure .............................................................................................................. ...............................11
5.4.1 Position the strain measuring device on the specimen ...................................................................... ....11
5.4.2 Positioning the specimen in the press and loading......................................................................... ........11
5.5 Data recording.............................................................................................................. ................................11
5.6 Calculation of the elastic modulus.......................................................................................... ...................11

6 Test report ....................................................................................................................................................12
This document is a preview generated by EVS



EN 13286-43:2003 (E)

3

Foreword

This document (EN 13286-43:2003) has been prepared by Technical Committee CEN/TC 227 "Road materials",
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 September 2003, and conflicting national standards shall be withdrawn at the
latest by December 2004.

This European Standard is one of a series of standards as listed below.

EN 13286-1, Unbound and hydraulically bound mixtures — Part 1: Test methods for laboratory reference density
and water content — Introduction, general requirements and sampling.

prEN 13286-2, Unbound and hydraulically bound mixtures — Part 2: Test methods for laboratory reference density
and water content — Proctor compaction.

EN 13286-3, Unbound and hydraulically bound mixtures — Part 3: Test methods for laboratory reference density
and water content — Vibrocompression with controlled parameters.

EN 13286-4, Unbound and hydraulically bound mixtures — Part 4: Test methods for laboratory reference density
and water content — Vibrating hammer.

EN 13286-5, Unbound and hydraulically bound mixtures — Part 5: Test methods for laboratory reference density
and water content — Vibrating table.

prEN 13286-7, Unbound and hydraulically bound mixtures — Part 7: Cyclic load triaxial test for unbound mixtures.

EN 13286-40, Unbound and hydraulically bound mixtures — Part 40: Test method for the determination of the
direct tensile strength of hydraulically bound mixtures.

EN 13286-41, Unbound and hydraulically bound mixtures — Part 41: Test method for the determination of the
compressive of strength of hydraulically bound mixtures.

EN 13286-42, Unbound and hydraulically bound mixtures — Part 42: Test method for the determination of the
indirect tensile strength of hydraulically bound mixtures.

EN 13286-43, Unbound and hydraulically bound mixtures — Part 43: Test method for the determination of the
modulus of elasticity of hydraulically bound mixtures.

prEN 13286-44, Unbound and hydraulically bound mixtures — Part 44: Test method for the determination of the
alpha coefficient of vitrified blastfurnace slag.

prEN 13286-45, Unbound and hydraulically bound mixtures — Part 45: Test method for the determination of the
workability period of hydraulically bound mixtures.

prEN 13286-46, Unbound and hydraulically bound mixtures — Part 46: Test method for the determination of the
moisture condition value.

prEN 13286-47, Unbound and hydraulically bound mixtures — Part 47: Test method for the determination of
California bearing ratio, immediate bearing index and linear swelling.

prEN 13286-48, Unbound and hydraulically bound mixtures — Part 48: Test method for the determination of the
degree of pulverisation.
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prEN 13286-49, Unbound and hydraulically bound mixtures — Part 49: Test method for the determination of the
accelerated swelling of soil treated by lime and/or hydraulic binder.

prEN 13286-50, Unbound and hydraulically bound mixtures — Part 50: Method for the manufacture of test
specimens of hydraulically bound mixtures using Proctor equipment or vibrating table compaction.

prEN 13286-51, Unbound and hydraulically bound mixtures — Part 51: Method for the manufacture of test
specimens of hydraulically bound mixtures using vibrating hammer compaction.

prEN 13286-52, Unbound and hydraulically bound mixtures — Part 52: Method for the manufacture of test
specimens of hydraulically bound mixtures using vibrocompression.

prEN 13286-53, Unbound and hydraulically bound mixtures — Part 53: Method for the manufacture of test
specimens of hydraulically bound mixtures using axial 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, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovak Republic, Spain, Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies a test method for the determination of the modulus of elasticity of specimens of
hydraulically bound mixtures. The European Standard applies to specimens manufactured in the laboratory or
prepared from cores.

The modulus is determined using either:

 the test on compressive strength;

 the direct tensile test; or

 the indirect tensile test.

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 to 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 13286-40, Unbound and hydraulically bound mixtures — Part 40: Test method for the determination of the
direct tensile strength of hydraulically bound mixtures.

EN 13286-41, Unbound and hydraulically bound mixtures — Part 41: Test method for the determination of the
compressive of strength of hydraulically bound mixtures.

EN 13286-42, Unbound and hydraulically bound mixtures — Part 42: Test method for the determination of the
indirect tensile strength of hydraulically bound mixtures.

3 Terms and definitions

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

3.1
hydraulically bound mixture
mixture that hardens by hydraulic and/or pozzolanic and/or sulphatic and/or carbonatic reaction, which usually has
a workability to suit compaction by rolling and which is generally used in bases, sub-bases and capping layers

3.2
modulus of elasticity
value given by the quotient stress/strain

4 Determination of the modulus of elasticity by compression or by direct tensile test

4.1 Principle

A specimen of hydraulically bound mixtures is subjected to a uniaxial compressive stress according to EN 13286-
41 or a direct tensile stress according to EN 13286-40.
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