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Anotacia

Cielom tohto dokumentu je poskytnut projektantom, regula¢nym orgadnom a poZiarnym inzinierom -
poZiarnym expertom informacie o inZinierskych metédach, ktoré st k dispozicii pre stratégie (taktiky)
evakudcie v suvislosti s hodnotenim hl'adisk (aspektov) bezpecnosti Zivota v poZiarnobezpe¢nostnom
inzinierskom navrhu. Uvadzaju sa informacie o hodnoteni, kvantifikacii a riadeni spravania oséb, najma
unikového spravania, pocas poziarnej udalosti.

Tento dokument sa zaobera parametrami, ktoré st podkladom zakladnych principov projektovania
pre bezpecnost Zivota a poskytuje informacie o procesoch, postideniach a vypocétoch potrebnych na
urcenie polohy a podmienok os6b v budove v zavislosti na case.

Tento dokument poskytuje v suvislosti s navrhom informacie o metddach kvantifikacie roznych hl'a-
disk (aspektov) spravania osdb pri evakudcii. Je ureny na pouZitie spolu s ¢astami ISO/TR 13387
a suvisiacimi ndvodmi na postupy a s normami. Tieto poskytuju niektoré informacie uZzito¢né pri vy-
konavani hodnotenia bezpecnosti Zivota a prostriedky na zaclenenie vysledkov hodnotenia bez-
pecnosti Zivota do Sirsich hl'adisk (aspektov) poZiarnobezpecnostného inZinierstva.

Tento dokument sa nezaobera pouZitim vytahov pri evakuacii a zachrane.

Narodny predhovor

Dokumenty tykajtice sa poZiarnobezpecnostného inZinierstva sii na medzinarodnej tirovni spracova-
vané v subkomisii ISO/TC 92 /SC 4 Poziarnobezpecnostné inZinierstvo a v eurépskej pracovnej skupine
CEN/TC 127 WG 8 Poziarnobezpecnostné inzinierstvo - angl. Fire safety engineering (d'alej len ,FSE“).

Poziarnobezpecnostné inZinierstvo je urcené pre nové inovativne vyrobky, navrhy a projekty a pre-
vadzku, kde nie st urcené poziadavky poZiarnej bezpecnosti stavieb.

PoZiarnobezpecnostné inZinierstvo je alternativou predpisovych (pravnych a normativnych) rieSeni. Je
zapracované v mnohych eurépskych a medzinarodnych normach a normativnych dokumentoch, (napr.
Casti eurokddov, tykajucich sa ic¢inkov poziaru) prijatych do sustavy STN a pokynov EU na poziar.
PoZiarnobezpecénostné inZinierstvo sa pouZiva v stilade s zdkonom ¢. 314/2000 Z. z. o ochrane pred
poZiarmi. Narodné predpisy a normy umoznujua ich pouzivanie za Specificky ur¢enych podmienok.
PoZiarnobezpecnostné inZinierstvo ako podrobné alternativne rieSenie je mozné pouzivat na navrh
komplexnych alebo ¢iastkovych problémov poziarnobezpecnostného inZinierstva.

Pre spravne pouZivanie je nevyhnutna znalost najnovsich zdkladnych dokumentov FSE a spracova-
nie poZiarnymi inZiniermi - poZiarnymi expertmi.

Tieto dokumenty FSE st urcené pre vedeckych pracovnikov, technické inzinierske vzdelavanie, ar-
chitektov a stavebnych inZinierov, G¢astnikov stavebného procesu, schval'ujiice orgdny a manazment
prevadzok budov a inZinierskych diel.

Normativne referen¢né dokumenty

Nasledujuce dokumenty, celé alebo ich Casti, st vtomto dokumente normativnymi odkazmi a su ne-
vyhnutné pri jeho pouzivani. Pri datovanych odkazoch sa pouzije len citované vydanie. Pri nedatova-
nych odkazoch sa pouZije najnovsie vydanie citovaného dokumentu (vratane vSetkych zmien).

POZNAMKA 1. - Ak bola medzinarodna publikacia zmenena spoloénymi modifikaciami, o je indikované oznaéenim
(mod), pouzije sa prislusna EN/HD.

POZNAMKA 2. - Aktualne informacie o platnych a zrugenych STN a TNI moZno ziskat' na webovom sidle www.unms.sk.
ISO/TR 13387-8 dosial neprijata
[SO 13943 prijata ako STN EN ISO 13943 Poziarna bezpecnost. Slovnik (ISO 13943) (92 0102)
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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

In exceptional circumstances, when a technical committee has collected data of a different kind from that
which is normally published as an International Standard (“state of the art”, for example), it may decide by a
simple majority vote of its participating members to publish a Technical Report. A Technical Report is entirely
informative in nature and does not have to be reviewed until the data it provides are considered to be no
longer valid or useful.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO/TR 16738 was prepared by Technical Committee ISO/TC 92, Fire safety, Subcommittee SC 4, Fire safety
engineering.
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Introduction

This Technical Report provides information (sometimes called “advice” or “guidance”, although there is no
intention to present mandatory guidance) on engineering methods currently available for the evaluation of
life-safety aspects of a fire-safety engineering design for the built environment, including structures such as
tunnels, underground complexes, ships and vehicles. Advice is presented on the evaluation and management
of occupant behaviour, particularly escape behaviour, during a fire emergency and for the evaluation of
occupant condition and capabilities, particularly in relation to the effects of exposure to fire effluent and heat.

The guidance focuses mainly on the evacuation of the occupants, although maintenance in place or relocation
to an area of refuge or safety can be appropriate alternatives in some situations. A basic principle of
performance-based (fire-safety engineering) design is that the available safe-escape time (ASET) is greater
than the required safe-escape time (RSET) by an adequate margin of safety.

Should a fire occur in which occupants can be exposed to fire effluent and/or heat, the objective of the fire
safety engineering strategy is usually to ensure that such exposure does not significantly impede or prevent
the safe escape (if required) of all of the occupants, without their experiencing or developing serious health
effects.

Possible objectives for a fire-safety design can include ensuring that those occupants outside the area of fire
origin are able to reach (or remain in) an area of safety without ever coming into contact with, or even being
aware of, fire effluent and/or heat, while those inside the enclosure of fire origin are not subjected to life-
threatening conditions. These are proposed as the main design criteria for the safety of the majority of
occupants in multi-compartment structures.

There are, inevitably, some potential scenarios when some occupants do become aware of, or are exposed to,
fire or fire effluent, particularly when the occupants are in the enclosure of fire origin. This can vary between
seeing flames or smoke or exposure to slight smoke contamination, common in many fires, to life-threatening
exposures. For all scenarios, it is important to be able to assess the likely behavioural responses and the
effects of such experiences, either as part of the main design or as part of a fire risk assessment.

In order to achieve these evaluations, detailed input information is required in four main areas:

— building design and emergency life safety management strategy;

— occupant characteristics;

— fire simulation dynamics;

— intervention effects.

The response of occupants to a fire condition is influenced by a whole range of variables in these four
categories, related to the characterization of the occupants in terms of their number, distribution within the
building at different times, their familiarity with the building, their abilities, behaviours and other attributes; the
characterization of the building, including its use, layout and services; the provision for warnings, means of
escape and emergency management strategy; and the interaction of all these features with the developing fire
scenario and provisions for emergency intervention (fire brigade and rescue facilities).

Guidance is provided on

a) the evaluation of escape and evacuation times from buildings:

— for occupants not directly affected by fire (for example, in building locations remote from the fire
compartment),

© 1SO 2009 — All rights reserved \
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— for occupants whose escape behaviour and, therefore RSET, is influenced by fire effluents and heat;
b) the evaluation of ASET in relation to tenability limits due to fire effluents and heat.

NOTE Reference can be made to ISO 13571 for details of calculation methods used for the evaluation of
tenability in relation to exposure to fire effluent and heat.

The time required for escape depends upon a series of processes consisting of
— time from ignition to detection;
— time from detection to the provision of a general evacuation warning to occupants;
— evacuation time, which has two major phases:

— pre-travel activity time, which consists of the time required to recognize the emergency and then
carry out a range of activities before the evacuation travel phase,

— travel time (the time required for occupants to travel to a safe location).

Time from ignition to detection and from ignition to alarm are covered in ISO/TR 13387-7. In terms of
pre-travel activity time recognition and response times, most research (see References [1], [2], [3], [4], 5], [6],
[7], [8] and also ISO/TR 13387-8) has been essentially qualitative, describing the psychological, behavioural
and physiological factors affecting detection and recognition of fires and the wide range of behaviours
engaged in by groups of occupants. There are few methods available for the quantification of these
phenomena and the interactions between them, although some data on response time distributions have been
obtained from observations of behaviour during real or simulated emergencies; see References [4], [5] and [9].
These studies have shown that the overall times required for these behaviours can comprise the greatest part
of the time required for escape.

Travel to and through exits and escape routes involves more physically based processes, which have been
relatively well quantified and are amenable to relatively simple calculation methods for design purposes; see
References [10], [11], [12] and [13]. Nevertheless, travel times can be affected by behaviours such as way-
finding and exit choice. Also, certain physical phenomena, such as merging flows, have not been adequately
evaluated; see References [11] and [14].

There are considerable interactions between the various aspects of pre-travel activity time and travel times in
the determination of total evacuation times for groups of building occupants. This has considerable
implications for design performance evaluations; see References [6], [14], [15] and [16].

It is expected that users of this Technical Report are appropriately qualified and competent in the fields of fire-
safety engineering and fire risk assessment. It is particularly important that users understand the parameters
within which particular methodologies can be used. Users are cautioned that methods developed for, and
assumptions based on observations from, building evacuations might not be directly applicable to different
occupancies or to other built environments, such as tunnels or ships.

Vi © I1SO 2009 — All rights reserved
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Fire-safety engineering — Technical information on methods
for evaluating behaviour and movement of people

1 Scope

This Technical Report is intended to provide information to designers, regulators and fire safety professionals
on the engineering methods available for evacuation strategies in relation to the evaluation of life safety
aspects of a fire safety engineering design. Information is presented on the evaluation, quantification and
management of occupant behaviour, particularly escape behaviour, during a fire emergency.

This Technical Report addresses the parameters that underlie the basic principles of designing for life safety
and provides information on the processes, assessments and calculations necessary to determine the location
and condition of the occupants of the building, with respect to time.

This Technical Report provides information on methods for the quantification of the different aspects of human
evacuation behaviour in a design context. It is intended for use together with the parts of ISO/TR 13387 and
associated guidance documents and standards. These provide some of the information useful in performing a
life safety evaluation and a means for incorporating the results of the life safety evaluation into the wider
aspects of a fire safety engineering design.

The use of lifts (elevators) in emergency evacuations is not dealt with in this Technical Report.

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.

ISO/TR 13387-8, Fire safety engineering — Part 8: Life safety — Occupant behaviour, location and condition

ISO 13943, Fire safety — Vocabulary
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