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National foreword

This British Standard is the English language version of EN 1097-5:1998. It is
included in a package of European Standards declared by CEN/TC 154 and it will
supersede clause 6 of BS 812-109:1990 which will be withdrawn on

1 December 2003.

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

— aid enquirers to understand the text;

— present to the responsible 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 to in this document may be found in the BSI Standards Catalogue under the
section entitled “International Standards Correspondence Index”, or by using the
“Find” facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their cotrect application.

Compliance with a British Standard does not of itself 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 5 and a back cover.

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

This British Standard, having Amendments issued since publication
been prepared under the
direction of the Sector Amd. No. Date Comments

Commiittee for Building and Civil
Engineering, was published under
the authority of the Standards
Committee and comes into effect
on 15 October 1999
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English version

Test for mechanical and physical properties of aggregates —
Part 5. Determination of the water content by drying in
a ventilated oven

Essais pour déterminer les caractéristiques Priifverfahren firr mechanische und physikalische
mécaniques et physiques des granulats — Eigenschaften von Gesteinskérmungen —

Partie 5: Détermination de la teneur en eau par Teil 5: Bestimmung des Wassergehaltes durch
séchage en étuve ventilée Ofentrocknung

This European Standard was approved by CEN on 11 June 1999.

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 Central Secretariat 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 Central Secretariat 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, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and
United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Europiisches Komitee fiir Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels

© 1999 CEN All rights of exploitation in any form and by any means reserved worldwide for CEN national

Members.
Ref. No. EN 1097-5:1999 E
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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,
Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.

This Standard forms part of a series of tests for
mechanical and physical properties of aggregates. Test
methods for other properties of aggregates are covered
by parts of the following European Standards:

EN 932, Tests for general properties of aggregates.

Preparation of test portion
Procedure
Calculation and expression of results

Foreword Contents

This European Standard has been prepared by Page

Technical Committee CEN/TC 154, Aggregates, the F d 5

Secretariat of which is held by BSL orewor

This European Standard shall be given the status of a 1 Scope 3

national standard, either by publication of an identical 2 Normative references 3

text or by endorsement, at the latest by January 2000, 3 Te d definiti 3

and conflicting national standards shall be withdrawn SIS and detihions

at the latest by December 2003. 4  Prnciple 3

According to the CEN/CENELEC Internal Regulations, Apparatus 3
4
4
4
4
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Test report

Annex A (normative) Variations to the

determination of the water content by

drying in a ventilated oven for use with

lightweight aggregates 5

Annex B (informative) Example of
calculation of the water content by drying

EN 933, Tests for geometrical properties of agyregates.  in a ventilated oven 5
EN 1367, Tests for thermal and weathering properties  Annex C (informative) Precision 5
of aggregates. )

Armex D (inf tive) Biblograph 5
EN 1744, Tests for chemical properties of aggregotes. ex D (nformative) Bibliography

EN 13179, Tests for filler aggregate used in
bituminous mixtures.

The other parts of EN 1097 will be:

Part 1, Determination of the resistance to wear
(micro-Deval).

Part 2, Methods for the determination of resistance to
Jragmentalion.

Part 3, Determination of loose bulk density and voids.
Part 4, Determination of the voids of dry compacted
Jiller

Part 6, Determination of particle density and water
absorption.

Part 7, Determination of the particle density of
filler — Pyknomelter method.

Part 8, Determinaiion of the polished stone value.

Part 9, Method for the determination of the resistance
to wear by abrasion from studded tyres: Nordic test.

Part 10, Water suction height.
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1 Scope

This European Standard specifies a procedure for
determining the water content of aggregates by drying
in a ventilated oven.

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.

EN 932-2, Tests for general properties of aggregates —
Part 2: Methods for reducing laboratory samples.
PrEN 9325, Tests for general properties of

aggregates — Part 5: Common equipment and
calibration

3 Terms and definitions

For the purposes of this standard the following terms
and definitions apply.

3.1

aggregate size

designation of aggregate in terms of lower (d) and
upper (D) sieve sizes. This designation accepts the
presence of some particles which will be retained on
the upper sieve (oversize) and some which will pass
the lower sieve (undersize)

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 specific types and sizes of
sample dependent upon the drying capacity of the oven used.

4 Principle

The oven-drying method provides a measure of the
total free water present in a test portion of aggregate.
The water can be from the surface of the aggregate
and from water accessible pores within the aggregate
particles.

A test portion is weighed and then placed in a
ventilated drying oven at a temperature of (110£5) °C.
Successive weighings are used to determine the
constant mass of the dried test portion. At all stages of
handling and preparation before the start of the test,
the laboratory sample and subsequent test portion are
protected from loss or gain of water.

© BSI 10-1999
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The water content is determined as the difference in
mass between the wet and the dry mass and is
expressed as a percentage of the dry mass of the test
portion.

A variation on the method for use with lightweight
aggregates is specified in annex A

5 Apparatus

5.1 All apparatus, unless otherwise stated, shall
conform to the general requirements of prEN 932-5.

5.2 Container, large enough to store the test portion
before testing. The container shall be non-corrodibie
and closed so as to prevent the loss of water.
NOTE1 The following may be suitable:

a) watch glasses with clips;

b) petri dishes or tins with lids;

¢) plastic sacks or bags with suitable closures.
NOTE2 Long term storage of the test portion in a plastic sack or
bag should be avoided.
5.3 Heat resistant stirrer, such as a knife or
spatula.

5.4 Balance, of suitable capacity, with an accuracy
of 0,02 % of the mass of the test portion.

5.5 Ventilated drying oven, thermostatically
controlled to maintain a temperature of (110 £ 5) °C,
NOTE The air movements within the oven induced by a
ventilation system should not cause the loss of fine particles.
5.6 Desiccator with desiccant. As an alternative to
the desiccator a closed cabinet containing desiccant
may be used for the cooling stage.

NOTE Silica gel with colour indicator and calcium chloride are
suitable desiccants.

5.7 Tray(s), heat resistant and of sufficient size and
number to suit the test portion.

NOTE For small test portions, tins and watch glasses can be
suitable.

6 Preparation of test portion
The laboratory sample shall be reduced as specified in
EN 932-2 to produce a test portion.

Calculate the minimum mass of the test portion from
the value of the upper (D)) sieve size, in millimetres
{see 3.1) as follows:

— if D = 1,0 mm, the minimum mass (in kilograms)

shall be 0,2 D;

— if D < 1,0 mm, the minimum mass shall be 0,2 kg.
Immediately after preparing the test portion, place it in
a clean and dry container (see 5.1.1) unless the
determination is carried out straight away.
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7 Procedure

Clean and dry sufficient tray(s) to contain the test
portion during drying. Weigh and record the mass of
the tray(s) (Mo).

Spread the test portion out on the tray(s).

NOTE 1 For efficient drying, the layer thickness (in millimetres)
should not be more than twice the upper (D) sieve size.
Aggregates of 1 mm or less should have a layer thickness of not
more than 2 mm. If an aggregate contains a high proportion of
fines, the thickness can be reduced further as necessary.

Weigh the tray(s) containing the moist test portion and
determine the mass of the test portion (M;) by
subtracting the mass of the trays (Mo).

Place the tray(s) in the oven at (110 = 5) °C until
constant mass has been achieved.

To establish whether constant mass (M3) has been
achieved, proceed as follows with each tray:

Cool the tray to room temperature in a desiccator, and
determine the mass of the test portion (Mg;) by
subtracting the mass of the tray (M>).

Return the tray with the test portion to the oven for at
least 1 h, cool to room temperature and repeat the
determination of the mass of the test portion (Mg;).

If My; is less than 0,1 % different from My, constant
mass is assumed achieved. If the difference is 0,1 % or
more, return the tray with the test portion to the oven
and repeat this procedure until the difference between
two successive determinations is less than 0,1 %. If
more than one tray is used, M3 is the sum of the
values of M.

NOTE2 For fine aggregates, it is permissible to aid the
evaporation of water during heating by occasionally stirring. Keep
the stirrer in the tray(s) until the test portion is dry to avoid the
loss of solid material.

Once constant mass has been achieved, report the final
value of My as Ms.

8 Calculation and expression of results

The value of the water content (w) is the mass of
water in the test portion expressed as a percentage of
the mass of the dry test portion.

Calculate the water content w in accordance with the

following equation:
_ M - M3
w= i X 100

where:

M, is the mass of the test portion, in grams;

Ms is the constant mass of the dried test portion, in
grams.

Express the result to the nearest 0,1 %.

NOTE 1 A typical example of the calculation of water content is
given in annex B.

NOTE 2 A statement on the precision of the test is given in
annex C.

9 Test report

9.1 Required data
The test report shall include the following information:
a) reference to this European Standard;
b) identification of the sample;
¢) identification of the laboratory;
d) the type and nominal size of the aggregate;
) result of the water content of test portion .
9.2 Optional data
The test report can include the following information:
a) name and location of the sample source;
b) each weighing data;
¢) description of the sampling procedure;
d) mass of the dried test portion;
¢) date of the test.
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Annex A (normative)
Variations to the determination of the water content by drying in a ventilated oven
for use with lightweight aggregates

A.1 Introduction
The determination of the water content of lightweight aggregates shall be carried out using the apparatus and
procedures in accordance with this European Standard with the variations specified in this annex.

A.2 Oven temperature

The temperature of the oven and drying time shall be chosen so as not to cause a change of mass other than by
loss of free water. If a temperature other than (110 % 5)°C is used or restricted drying time is used, the details
shall be stated in the test report.

NOTE The appropriate oven temperature and drying time can be defined by the aggregate producer.

A.3 Preparation of test portion

For lightweight aggregates, the size of the test portion is defined using volume (litres) instead of mass, as follows:
— for D > 8 mm the minimum test portion volume shall be 2,01,
— for D = 8 mun the minimum test portion volume shall be 1,01

A.4 Cooling

Instead of cooling the dried test portion to room termperature, weigh each tray and its contents immediately after
removing it from the oven.

NOTE It can be necessary to protect the balance from the heat of the tray. A cork mat can be suitable.

Annex B (informative)
Example of calculation of the water content by drying in a ventilated oven

Determination of the water content by drying in a ventilated oven (using one tray)

1 Container My 653,34 g
2 Mass of tray + moist test portion M + Mo 3744 g
3 Mass of tray + dry test portion Mg + Mo 3389,7 g
4 Second weighing of tray and dry test portion Mg+ Mo 33886 g
5 Difference of weighing data (line 3 — line 4) 11lg
6 (line 3 — line 4) % 100 0,04 % (see note)
(line 3 — line 1)
7 Mass of water (line 2 — line 4) My + Mo) — (M + My) 11858¢
8 Mass of dry test portion (line 4 -~ line 1) My 27362 ¢
9 Water content (l}ne 0, X 100 (mass %) 6,8 %
(line 8)
N(;)\TE dIr\ line 6, 0,04 % is less than 0,1 %. Additional weighing is not required and My becomes M; because constant mass has been
acneved.
Annex C (informative)
Precision

A precision exercise was carried out in 1988 in the United Kingdom involving 13 laboratories. The results of the
exercise obtained by applying the oven dried method once to a single test portion were:

Repeatability +; = 0,11 + 0,079 X

where X is the mean value of the water content.
Definitions of 7 and X are given in prEN 932-6.

Annex D (informative)

Bibliography

prEN 932-6, Tests for general properties of aggregates — Part 6: Definitions of repeatability and reproducibility.
ISO 6783:1982, Coarse aggregates for concrete — Determinaiion of particle density and waler absorption —
Hydrostatic balance method.

BS 812-109:1990, Testing aggregaies — Part 109: Methods for determination of moisture content.

© BSI 10-1999

Copyright by the Fur itee For Standardizati ’ 1N
Sg{)};\r{lﬁ} 19%0;39%%%%%% Committee For Standardization az m an CO ] CO m


https://azmanco.com

§TD.BSI BS EN LO97-5-ENGL 1999 1h24bb9 080LA07 822
BS EN

1097-5:1998 -

BSI — British Standards Institution

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: 020 8996 9000.

Fax: 020 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 BS], international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

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: 020 8996 7111.

Fax: 020 8996 7048.

Subscribing members of BSI 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: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the 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, of
necessary 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
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.

BSI

389 Chiswick High Road
London

W4 4AL

Copyright by the £ Committee For Standardizati '~
Sothug 19 102923 2006 aZzmanco.com


https://azmanco.com

