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Foreword

This document (EN 13702:2010) has been prepared by Technical Committee CEN/TC 336 “Bituminous
binders”, the secretariat of which is held by AFNOR/BNPé.

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text or by endorsement, at the latest by November 2010, and conflicting national standards shall be withdrawn
at the latest by November 2010.

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.

This document supersedes EN 13702-1:2003.

This document was formerly known as EN 13702 — Part 1. As Part 2 of this standard was merged with another
standard into EN 13302, this standard was renumbered into EN 13702.

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, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies a method for determining the dynamic viscosity of a modified bituminous
binder over a range of temperatures by means of a cone and plate viscometer. Although the method has been
developed for modified binders, it is also suitable for other bituminous binders.

NOTE Unlike penetration grade bitumen, polymer modified bitumens (PMBs) may not show a straight line on the
Heukelom-Diagram. This implies that in order to obtain information about the temperature susceptibility of PMBs, viscosity
should be measured at different temperatures.

WARNING — The use of this European Standard can involve hazardous materials, operations and
equipment. This European Standard does not purport to address all of the safety problems associated

with its use. It is the responsibility of the user of this European Standard to establish appropriate
safety and health practices and determine the applicability of regulatory limitations prior to use.

2 Normative references

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

EN 58, Bitumen and bituminous binders — Sampling bituminous binders

EN 12594, Bitumen and bituminous binders — Preparation of test samples

3 Principle

The sample is placed on a plate, a cone is pressed onto the sample and the system is brought to the test
temperature. A stress is applied to the sample by rotation. The torque is measured from the applied shear rate
and dynamic viscosity is calculated by:

n=1/y (1
where
y is the shear rate expressed in s™;
7 s the stress expressed in Pa, calculated by:
T=AXM, 2)
where
A is the cone factor expressed in m?;
My is the torque in expressed N - m.

NOTE The advantages of this method are the use of a very small sample and the speed of the method, especially
regarding thermal conditioning of the specimen.
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4 Apparatus

Cone and plate viscometer, with the following minimum capabilities:
— range of shear rate: 5x 10%s" to 5x 10 s™;

— range of viscosity: 5x 102 Pa - s to 10° Pa - s;

— range of temperature: 60 °C to 150 °C.

The sample temperature shall be maintained within + 0,5 °C up to 100 °C and within + 1,0 °C above 100 °C.

5 Sampling

Take the sample in accordance with EN 58 and prepare the sample in accordance with EN 12594,

6 Procedure
Select the appropriate size (diameter and angle) of cone to allow measurement at the selected shear rate.

Place the sample on the plate and press the selected cone onto the sample. Remove any surplus sample and
bring the system to the test temperature.

Commence the first measurement at the lowest temperature:
— Temperature: (60 +0,5) °C;
— Shear rate: 5x10%s™.

Check the reading after a delay of 15 min when reaching the temperature and note the temperature, the cone
size, the shear rate and the reading.

Repeat the test and calculate the result as an average of two tests.

Replace the specimen and increase the temperature to the next test temperature. Commence the second
measurement:

— Temperature: (100 £ 0,5) °C;
— Shear rate: 5x10's™.

Replace the specimen and increase the temperature to the next test temperature. Commence the third
measurement:

— Temperature: (150 +£1,0) °C;

— Shear rate: 5x10°s™.
It should be ensured that the complete specimen has reached the test temperature before starting the test.
The sample should not contain any filler.

NOTE In addition to these test temperatures and shear rates any other temperature and shear rate can be used.
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7 Expression of results

Record the results of the measurement of dynamic viscosity with the corresponding shear rate and the test
temperature.

Express the viscosity values in Pa - s as follows: (1,000 x 10%) Pa - s.

8 Precision

NOTE The following precision data are the best currently estimated and are proposed until results of further round
robin tests are available.

8.1 Repeatability
The difference between two successive results, obtained by the same operator with the same apparatus

under constant operating conditions on identical test material would, in the long run, in the normal and correct
operation of the test method, differ by more than 5 % in only one case in twenty.

8.2 Reproducibility
The difference between two single and independent results, obtained by different operators working in

different laboratories on identical test material would, in the long run, in the normal and correct operation of
the test method, differ by more than 15 % in only one case in twenty.

9 Testreport

The test report shall contain at least the following information:

a) type and complete identification of the sample under test;

b) reference to this European Standard;

c) temperature, shear rate and the result of the test (see Clause 7);
d) diameter and angle of the cone;

e) date of the test;

f) any deviation, by agreement or otherwise, from the specified procedure.
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Buying Parts of BS 2000

Orders for BS 2000 publications should be addressed to either:

Energy Institute — Library and Information Service
61 New Cavendish Street

London

WIG 7AR

Tel:  +44 (0)20 7467 7100
Fax:  +44 (0)20 7255 1472
www.energyinst.org.uk

Order standards securely via:
www.energyinstpubs.org.uk

or:

British Standards Institution — Customer Services
389 Chiswick High Road

London

W4 4AL

Tel:  +44 (0)20 8996 9001
Fax:  +44 (0)20 8996 7001
www.bsigroup.com

Order hard copy standards securely via:
www.bsigroup.com/shop

Copyright

Copyright exists in all BS 2000 publications. No part of this publication may be
reproduced in any form without the prior permission in writing of BSI and the
Energy Institute. Enquiries about copyright should be made to the Secretary of
PT1/13 at the Energy Institute.

PTI/13
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British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs
to succeed. Find out more about British Standards by visiting our website at
bsiaroun.com/standards or contacting our Customer Services team or

Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsiaroun.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions

Our range of subscription services are designed to make using standards
easier for you. For further information on our subscription products go to
bsiaroun.com/subscrintions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsiaroun.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

bsi.

Revisions
Our British Standards and other publications are updated by amendment or revision.
We continually improve the quality of our products and services to benefit your

business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Copyright

All the data, software and documentation set out in all British Standards and
other BSI publications are the property of and copyrighted by BSI, or some person
or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.

Useful Contacts:

Customer Services

Tel: +44 845 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com
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