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National foreword

This British Standard is the official English language version of

EN 1367-5:2002, which is included in a package of new European Standards
being prepared by CEN/TC 154 relating to aggregates. Although the English
text versions of these European standards will be adopted as British Standards
as they become available, the existing British Standards for aggregates will be
retained, but only until such time that the completed package of European
standards becomes available. The original group of British Standards will then
be withdrawn and this will be announced in Update Standards.

The UK participation in its preparation was entrusted by Technical Committee
B/502, Aggregates, to Subcommittee B/502/6, Test methods, which has the
responsibility to:

aid enquirers to undetstand the text;

present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed;

monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred toin this document may be found in the BS7 Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BS7 Electronic Catalogue or of British
Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not ofitself confer immunity
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 8, an inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments
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English version

Tests for thermal and weathering properties of aggregates - Part
5: Determination of resistance to thermal shock

Essais pour déterminer les propriétés thermiques et Priifverfahren fiir thermische Eigenschaften und
l'altérabilité des granulats - Partie 5: Détermination de la Verwitterungsbestandigkeit von Gesteinskérnungen - Teil 5:
résistance au choc thermique Bestimmung des Widerstandes gegen Hitzebeanspruchung

This European Standard was approved by CEN on 10 May 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,
Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.
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EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
FEUROPATSCHES KOMITEE FUIR NORMUNG

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

© 2002 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 1367-5:2002 E
worldwide for CEN national Members.
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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 154 "Aggregates”, the secretariat of
which is held by BSI.

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 February 2003, and conflicting national standards shall be withdrawn at the latest
by December 2003.

This standard forms part of a series of tests for thermal and weathering properties of aggregates. Test methods for
other properties of aggregates will be covered by parts of the following European Standards:

EN 932 Tests for general properties of aggregates.

EN 933 Tests for geometrical properties of aggregates.

EN 1097 Tests for mechanical and physical properties of aggregates.
EN 1744 Tests for chemical properties of aggregates.

EN 13179 Tests for filler aggregate used in bituminous mixtures.
The other parts of EN 1367 will be:

Part 1: Determination of resistance to freezing and thawing.
Part 2: Magnesium sulfate test.

Part 3: Boiling test for “Sonnenbrand basalt”.

Part 4: Determination of drying shrinkage.

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, Iceland, Ireland, ltaly, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies methods for the determination of resistance to thermal shock of aggregates,
subject to heating and drying in the production of hot bituminous mixtures.

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 932-1, Tests for general properties of aggregates — Part 1: Methods for sampling.

EN 932-5, Tests for general properties of aggregates — Part 5: Common equipment and calibration.

EN 933-2, Tests for geometrical properties of aggregates — Part 2: Determination of particle size
distribution — Test sieves, nominal size of apertures.

EN 1097-2:1998, Tests for mechanical and physical properties of aggregates — Part 2: Methods for the
determination of resistance to fragmentation.

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

31
thermal shock
change in physical properties of aggregates subjected to 700 °C environment for a 3 min interval

3.2
test portion
sample used as a whole in a single test

3.3
constant mass
successive weighings after drying at least 1 h apart not differing by more than 0,1 %

NOTE In many cases constant mass can be achieved after a test portion has been dried for a pre-determined period in a
specified oven at (110 + 5) © C. Test laboratories can determine the time required to achieve constant mass for specified types
and sizes of sample dependent on the drying capacity of the oven used.

4  Principle

The test involves heating soaked aggregates to 700 °C for 3 min and calculating the increase in undersize passing
the 5 mm sieve after thermal shock. The resistance to fragmentation is then determined in accordance with

EN 1097-2 on a sample after heating and the strength loss calculated by comparison with the result of a sample
which has not been heated.
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5 Apparatus

5.1 General

All apparatus, unless otherwise stated, shall conform to the general requirements of EN 932-5.
5.2 Apparatus for heat test

5.2.1 Distilled or deionised water.

5.2.2 Furnace or oven, heated by radiation only, capable of maintaining test portions at a temperature of
(700 + 100) °C for the specified time period using a suitable control system.

The minimum internal dimensions shall be:
a) width — 260 mm;
b) height — 160 mm;
c) depth —450 mm.

5.2.3 Test sieves conforming to EN 933-2 with aperture sizes as specified in Table 1.

Table 1 — Test sieves

Test Aperture size
mm
Thermal shock 5
Los Angeles 1,6 10 11,2 (or 12,5) 14
Impact test 0206325810 11,2 125

5.2.4 Balance of adequate capacity, with an accuracy of £ 0,5 g. Ventilated drying oven, with forced circulation of
adequate capacity.

5.2.5 Ventilated drying oven, with forced circulation of adequate capacity. The oven shall be capable of being
controlled at (110 + 5) °C.

5.2.6 Heat resistant metal test plate, thickness (4 + 0,5) mm, length (440 = 5) mm, width (240 + 5) mm and
provided with a turned up lip of height (12 + 1) mm, see Figure 1.

5.2.7 Metal support frame or grid, for the test plate to give a clearance height of at least 10 mm between the base
of the test plate and the bottom of the furnace.

NOTE An example is given in Figure 2.

5.2.8 Heat resistant plate, thickness (10 = 1) mm, length (450 + 5) mm, width (250 £ 5) mm.

5.2.9 Tongs, to transfer the test plate to and from the furnace.

5.2.10 Scoop, flat based 220 mm wide by 350 mm long, to spread the test portion on the test plate.

5.2.11 Heat resistant metal sieve fabric of approximately 2 mm aperture, size (250 + 5) mm by (445 + 5) mm, to
cover the test portion.

5.2.12 Metal receiver, large enough to hold the test portion.

5.2.13 Absorbent cloth or towel of adequate size.
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Dimensions in millimetres

12:1

Figure 1 — Metal test plate

Key

1 Atleast 10 mm

Figure 2 — Example of the support for the metal plate
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6 Sampling

Sampling shall be in accordance with EN 932-1. The mass of the laboratory sample shall be large enough to allow
two strength tests to be carried out in accordance with EN 1097-2:1998, 5.2 or 6.2, as appropriate. One test portion
shall be tested without heating and one test portion shall be tested after exposure to thermal shock. Each test
portion shall be of the appropriate particle size fraction and mass, in accordance with EN 1097-2:1998, 5.2 or 6.2.

NOTE The size of the test portion exposed to thermal shock should be larger than that tested without heating, because
particles can degrade in the oven.

7  Procedure

7.1 Preparation of test portions

Wash and dry the test portions to constant mass. Weigh the first test portion and record the mass in grams as M.
7.2 Exposure to thermal shock

Place the first test portion in a container and cover with deionised water to a depth of 20 mm above the aggregate
surface and allow to soak for (2 + 0,5) h at room temperature.

Gently pour the aggregate and spread it out on the water absorbing cloth. Gently dry the aggregate with the free
ends of the cloth, until visibly surface dry.

Raise the furnace temperature to (700 + 50) °C and maintain for the duration of the test period.

Heat the test plate in the furnace for at least 5 min, and remove and place on the heat resistant plate. Transfer an
increment of approximately 1 000 g of the prepared test portion with the scoop and spread evenly on the pre-
heated test plate. Cover the aggregate with the metal sieve fabric and immediately transfer the test plate and
contents to the furnace, close the door and allow the test portion to heat for (180 + 5) s.

Remove the test plate from the furnace and place on the heat resistant plate. Quickly transfer the increment to the
receiver and allow to cool.

Repeat this procedure with 1 000 g increments.

The period between transferring the aggregate from the furnace to the receiver, and recharging the test plate with a
fresh increment, replacing in the furnace and closing the door, shall not exceed 20 s.

When the whole test portion has been taken from the furnace and transferred to the receiver, allow to cool to room
temperature. Sieve out the size fraction passing the 5 mm sieve and record the mass in grams as M,.

7.3 Determination of resistance to fragmentation

Determine the resistance to fragmentation on the test portion exposed to thermal shock in accordance with
EN 1097-2:1998, 5.3 or 6.3 as appropriate.

Repeat the same fragmentation test on the second test portion which has not been exposed to thermal shock.
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8 Calculation and expression of results

Calculate the undersize (/) passing the 5 mm sieve due to exposure to thermal shock in accordance with the
following equation:

1= (My/M;) x 100 )]
where

I is the percentage of undersize due to thermal shock;
M, is the initial mass of the test portion, in grams;
M, is the mass of the undersize passing the 5 mm sieve, in grams.

Calculate the thermal shock resistance (V{4 or V;,) in accordance with either equation (2) or equation (3) as
appropriate, as follows:

Via = LA, — LA, 2)
where

Via is the loss in strength due to thermal shock;

LA, is the Los Angeles coefficient without heating determined in accordance with
EN 1097-2:1998, 5.3;

LA, is the Los Angeles coefficient after thermal shock determined in accordance with
EN 1097-2:1998, 5.3.

Vsz = SZZ - SZ’] (3)
where

Vs, is the loss in strength due to thermal shock;
S8z, is the impact value without heating determined in accordance with EN 1097-2:1998, 6.3;
SZ, is the impact value after thermal shock determined in accordance with

EN 1097-2:1998, 6.3.

9 Test report
The test report shall include the following information:

a) reference to this European Standard;
b) sampling method and marking, type and origin of the laboratory samples;
c) shape (if determined), size, gradings and number of laboratory samples;
d) percentage of undersize passing the 5 mm sieve due to exposure to thermal shock,
expressed to he nearest 0,1 % by mass;
e) the type of strength test used;f) result of the difference, plus or minus, of the strength test (V| 5 or Vsz), due
to exposure to thermal shock;
g) date and name of laboratory.
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BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.
Revisions
British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
editions.
It is the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
responsible, the identity of which can be found on the inside front cover.
Tel: +44 (0)20 8996 9000. Fax: +44 (0)20 8996 7400.
BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.
Buying standards
Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: +44 (0)20 8996 9001.
Fax: +44 (0)20 8996 7001. Email: orders(@bsi-global.com. Standards are also
available from the BSI website at http:/www.bsi-global.com.
In response to orders for international standards, it is BSI policy to supply the
BSI implementation of those that have been published as British Standards,
unless otherwise requested.
Information on standards
BSI provides a wide range of information on national, European and
international standards through its Library and its Technical Help to Exporters
Service. Various BSI electronic information services are also available which give
details on all its products and services. Contact the Information Centre.
Tel: +44 (0)20 8996 7111. Fax: +44 (0)20 8996 7048. Email: info@hsi-global.com.
Subscribing members of BST are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For details
of these and other benefits contact Membership Administration.
Tel: +44 (0)20 8996 7002. Fax: +44 (0)20 8996 7001.
Email: membership@bsi-global.com.
Information regarding online access to British Standards via British Standards
Online can be found at http://www.bsi-global.com/bsonline.
Further information about BSI is available on the BSI website at
http:/www.bsi-global.com.
Copyright
Copyright subsists in all BST publications. BSI also holds the copyright, in the
UK, ofthe publications of the international standardization bodies. 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.
This does not preclude the free use, in the course of implementing the standard,
ofnecessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
BSI written permission of BSI must be obtained.
389 Chiswick High Road | Details and advice can be obtained from the Copyright & Licensing Manager.
London Tel: +44 (0)20 8996 7070. Fax: +44 (0)20 8996 7553.
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