INTERNATIONAL ISO
STANDARD 24679-1

First edition
2019-01

Fire safety engineering —
Performance of structures in fire —

Part 1:
General

Ingénierie de la sécurité incendie — Performances des structures en
situation d’incendie —

Partie 1: Généralités

Reference number
1SO 24679-1:2019(E)

©1S0 2019



ISO 24679-1:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved



Contents

ISO 24679-1:2019(E)

Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 S0P ... 1
2 NOTINATIVE FEEETE@IICES ............ooooiooeee st 1
3 Terms aNd AefiMETIOMNIS ...t 1
4 Design strategy for fire safety of structures....................
4.1 General design process for fire safety of structures ...
4.2 Practical design process guidance for fire safety of structures
5 Quantification of the performance of structures in fire................. 9
5.1 Scope of the project for fire safety of SErUCTUTES. ... 9
5.1.1  Built-environment characteriStiCs. ... ... 9
5.1.2  Fuelloads ...

5.1.3 Mechanical actions

5.2 Identifying objectives, functional requirements and performance criteria for fire
SATELY OF STIUCTUTES ...
5.2.1  Obijectives and functional requirements for fire safety of structures..
5.2.2  Performance criteria for fire safety of StruCtUres. ...
5.3  Trial design plan for fire safety of SEFUCLUIES ...
5.4 Design fire scenarios and design fires (thermal actions).........ccce.
541 GEIMETAL e
5.4.2  Design fire SCENATIOS ...t
5.4.3  Design fires (thermal actions). ...,
55 Thermal response of the STFUCLUTE. ...
5.6 Mechanical reSponse Of the STIUCTUTE ...
5.7  Assessment against the fire safety 0bJECtIVES ...
5.8 Documentation of the design for fire safety of structures
59 Factors and influences to be considered in the quantification process..............,
5.9iLataMaterialipropestiesoseefa 8-033£-442b-2a97-542bblace t-dbliso-24679-1-201
5.9.2  Effect of continuity and restraint (interaction between elements and
TNATETTALS ) e
5.9.3  Use of testresults....
5.9.4  Fire spread routes
6 Guidance on use of engineering methods
6.1 GENETAL..oooo s
6.2 Using calculation methods........
6.3 Using experimental methods
6.4 Using engineering JUA@IMENT . ...
BIDLEOZTAPIY . ...t 28

© 1S0 2019 - All rights reserved iii



ISO 24679-1:2019(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso
.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 92, Fire safety, Subcommittee SC 4, Fire
safety engineering.

This first edition of ISO 24679-1 cancels and replaces ISO/TS 24679:2011, which has been technically
revised.

The main changes compared to the previous edition are as follows:
— The document has been updated to properly structure as a normative document.
Alist of all parts in the ISO 24679 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Fire is an extreme loading condition for structures, which can lead to significant effects on people,
property and the environment. Part of the fire safety design of a built environment arises out of the
need to provide design strategies that minimize the occurrence and spread of fire and its impact on
life, property and the environment. Fire safety of structures is one important component of an overall
fire safety design strategy. The role of fire safety of structures is to ensure that elements of a structure,
(separating and structural elements) within a built environment, are capable of preventing or delaying
fire spread and structural failure, so that the fire safety objectives, such as safety of life (for occupants
and firefighters), conservation of property, continuity of operations, preservation of heritage and
protection of the environment, are not compromised.

Traditionally, most designs for the fire safety of structures have been based on prescriptive requirements
set by building regulations, building codes and associated standards. In prescriptive regulations, this
is also known as fire resistance. The evaluation of fire resistance of construction elements is mainly
determined by fire tests that involve:

— asingle fire represented by a standard time-temperature curve (such as that given in ISO 834-1); and
— isolated elements or assemblies with defined boundary conditions and sizes.

In standard fire resistance tests, the thermal fire action continues to increase for the duration of the test
according to standardized time-temperature fire curves. These thermal actions do not take into account
the real conditions such as real fuel load, enclosure size, ventilation conditions, thermal properties of
enclosure boundaries, active fire protection systems and firefighting actions. At the same time, from
a mechanical point of view, these tests do not take into account the realistic boundary conditions and,
consequently, the mechanical loads are not realistic. For example, possible redistribution of loads
to other elements in a structure is not evaluated, since only single elements are tested. In addition,
most test furnace facilities cannot take into account of the effect of restraint conditions that the tested
element may undergo within a structure in real situation.

Such an assessment method is only able to provide a comparative rating of the construction products
and cannot provide all the information required to perform a structural fire analysis of a given built
environment.

With the recent advances in fire safety engineering and the opportunity for designers to take advantage
of an engineering approach when evaluating the performance of structures in fire, it is becoming
necessary to:

— refine the philosophy covered by the fire safety of structures, in the case of real fires, with respect
to the whole structure;

— move beyond the sole consideration of individual elements and include the behaviour of the entire
structural system;

— consider realistic thermal and mechanical load conditions; and
— include the cooling phase of the fire.

In the approach used in this document, solutions are based on engineering principles founded on
a quantification of fire development, heat transfer and thermo-mechanical behaviour, on experts’
judgement and on practicability.

An engineering approach offers many benefits, including:
— the provisions for better and more reliable fire safety in the built environment;

— potential cost-effective fire safety measures, and more options with regard to the choice of these
measures; and
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