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HAIIIOHAJIBHUM BCTYII

Lleit cranmapt € ToTtoxkHiM nepekianom EN 1991-1-2:2002 Eurocode 1: Actions on
structures — Part 1-2: General actions — Actions on structures exposed to fire (€spoxon 1:
Jii Ha koHcTpyKIii — YactrHa 1-2: 3arampHi mii — Jii Ha KOHCTPYKINIT IMiJT 9ac MOXKexKi) 3
TexHiuHOI0 nompaskoo EN 1991-1-2:2002/AC:20009.

EN 1991-1-2:2002 migroroBaeno Texuiuaum komitetoM CEN/TC 250,
CeKpeTapiaToM SKoro kepye BSI.

J10 HalllOHAJTBFHOTO CTAHAAPTY JIOIYYEHO AHTJIOMOBHHM TEKCT.

Ha teputopii VYkpaiHum sk HallOHaJIbHUN CTaHAApT Ji€ JiiBa KOJOHKA TEKCTY
JCTY-H b EN 1991-1-2:2010 €Bpoxkon 1. /lii Ha koHCTpyKIIii. YacTuHa 1-2. 3aranbHi aii.
JIii Ha koHcTpykuii mix gac moxkexi (EN 1991-1-2:2002, IDT), BukiazeHa yKpaiHChKOIO
MOBOIO.

Bignosimno no JABH A.1.1-1-2009 «Cucrema cranmaptu3aliii Ta HOPMyBaHHS B
OyaiBHULTBI. OCHOBHI TOJIOKEHHS» LEW CTaHAApT BIJHOCUTHCS N10 Komruiekcy B.1.2
«CucreMa HaAIHOCTI Ta O€3MeKu B OYIIBHULITBI».

CraHgapT MICTUTh BUMOTH, SIK1 BIANOBIJAIOTh YUHHOMY 3aKOHO/IaBCTBY Y KpaiHH.

HaykoBo-TexHiuHa opranizailis, BianosigansHa 3a et crangapt — JAIT HJIBK.
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«IlepenmoBay, «HamioHanbHMII BCTym», «3MICT» — O(OPMIIEHO 3TIIHO 3 BUMOTAMH
HaIllOHAJIBHOI CTaHaapTH3allli YKpaiHu;

- Kparky 3aMiHEHO Ha KOMY SIK BKa31BHUK JIECITKOBUX 3HAKIB.

[Tepenix Hamionanbaux ctanaaptiB Ykpainu (ACTY), inentnunux MC, nocuiaHHs
Ha ski € B EN 1991-1-2:2002, pa3om 3 TeXHIYHOIO MTOMIPAaBKOIO, HaBeACHO B A0jaTKy HA.

Komii eBpomneicbkix cTaHIapTiB, HEMIPUNHATUX SK HAIIOHANBHI CTAHJAPTH, HA SIKI €
nocwianas B EN 1991-1-2:2002, moxua oTpumatu B ['ojoBHOMY (DOHII HOpMATHBHUX
nokyMeHTiB I «YxkpHJIHIL».

Texniuna mompaBka EN 1991-1-2:2002/AC:2009 mo EN 1991-1-2:2002 naBeneHa B
kiami JJICTY-H b EN 1991-1-2:2010 micnst momatky HA.
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BCTYII
Ieit moxyment (EN 1991-1-2:2002)
MMIATOTOBIECHUI Texaiyaum KOMITETOM

CEN/TC 250 «byniBenbHi  €Bpoxoan»,
cekperapiaT sikoro yrpumyetbes BSIL

CEN/TC 250 BimmoBimampHUB 3a Bci
byniBenbHi €BpoKoaH.

oMy  cranmapty Oyne  HamaHo
HalllOHAJTPHUH  CTaTyc  OIYyOJIIKyBaHHSM
IICHTUYHOTO TEKCTy a00 yXBaJieHHSM He
mizHime TtpaBHs 2003 p., a HaioHaNBHI
CTaHJApTH, IO MAlTh 3 HUM pPO301KHOCTI,
OynyTh BuTydeHi He mizHime rpyauas 2009 p.

Le#t noxkyment 3amintoe ENV 1991-2-
2:1995.

3rifHO 3 BHYTPIMIHIMH TTOCTAaHOBaMH
CEN-CENELEC mei#t cranmapt 3000B’s3aHi
BIIPOBAJIUTH  HAIIOHAJIBHI  OpraHizamii  3i
cTaHAapTHU3aIlli TakuX KpaiH: ABcTpii, bembrii,
Kinpy, PecmyOmiku Yexis, [anii, Ecrtomii,
Oinngnaii, Opannii, Himewuwnu, [pemii,
VYropmunau, Iemannii, Ipnannii, Itamii, JlaTsii,
JlutBu, JlrokcemOypry, Manbtu, Hinepnaunis,
Hopgerii, Ilonemi, [Mopryranii, CrnoBauunnu,
Crnogenii, Icmanii, IIIBemii, IlIBeimapii Ta
06’en-nanoro KopoutiBcTaa.

Vi

FOREWORD

This document (EN 1991-1-2:2002) has
been prepared by Technical Committee
CEN/TC250 “Structural Eurocodes”, the
secretariat of which is held by BSI.

CEN/TC250 is  responsible  for
Eurocode 1.

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 May 2003, and
conflicting national standards shall be
withdrawn at latest by December 2009.

This document supersedes
ENV 1991-2-2:1995.

According to the CEN-CENELEC
Internal Regulations, the National Standard
Organizations of the following countries are
bound to implement these European Standard:
Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany,
Greece, Hungary, Iceland, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal,
Slovakia, Slovenia, Spain, Sweden,
Switzerland and United Kingdom.



JACTY-H EN 1991-1-2:2010

HAIIOHAJLHUI CTAHIAPT VKPATHN

€BPOKO/JI 1. IIf HA KOHCTPYKIIII
Yacruua 1-2. 3araabhi aii. il Ha KOHCTpYKIil mix Yac moxe:xi

EBPOKO/I 1. BO3JIEMCTBUS HA KOHCTPYKIIUH
Yactp 1-2. O61me Bo3aelictBus. Bo3aeiicTBUA HA KOHCTPYKIIUM NIPH MOKape

EUROCODE 1. ACTIONS ON STRUCTURES.
Part 1-2. General actions. Actions on structures exposed to fire

OCHOBMU ITPOI'PAMMU €BPOKO/IB

B 1975 poui kowmicia €Bpomeiicbkoi
CHUTBHOTH TPHUHSIIA PIICHHS IOAO IUIaHy il
y cdepi OymiBHUITBA Ha mijacTaBi crarTi 95
Yromu. Meroro miaHy niii Oyno yCyHEHHS
TeXHIYHUX  TEPelmKoJ JUIsi  TOPriBiai  Ta
Y3TOJUKCHHSI TEXHIYHUX YMOB.

B mexax mporo muany i Komicis mouana
BIIPOBAKYBAaTH CHCTEMY Y3TOPKEHUX
TEXHIYHHUX IPAaBWJI I MPOCKTYBaHHSA OyiBelb
Ta CHOPYA, 1[0 Ha MEpIIOMY eTari Majlkl CTaTh
AbTEPHATHBOIO YMHHUM JIEPKAaBHHUM HOpMaMm
Jiep>KaB-4JIeHIB, a 3pEIITOI0 Malld 3aMIHHUTH IX.

IIpotsirom m'stHaausaTtu pokiB Kowmicis 3a
nornomororo PoGouoro komitery, a0 CKiIamy
SKOTO BXOJWJIM NPEJCTaBHUKU JepKaB-WIEHIB,
po3po0bisiia mporpamy €BpOKOIIB, pe3yIbTaToOM
4oro craja myOusikamii Mepmoro IMOKOJIHHS
€Bponeiicbkux HOpM y 80-x pokax.

B 1989 poui Kowmicis ta nepxaBU-uiIeHH
EU (€spomeiickkoi  cmimpHOTH) 1 EFTA
(E€Bpormelicpkoi acomianii BUIbHOI TOPTiBIl), Ha
mijcraBi yrozuzll mix Kowmiciecto Ta CEN
(€BpormnelicbkuM KOMITETOM 31 cTaHAapTU3a-11ii),
BUPILIWIN TEepeJaTH MiArOTOBKY Ta MyOIiKallio
€ppokonie 1o CEN 3a gomomoror cepii
ManpariB, mo6 y MalOyTHROMY HajaTH
€BpokogamM crtaTyc €BpONENCHKOTO CTaHIAPTY
(EN). Ile d¢aktuuyno moB'sizye €Bpokoau 3
nosioxkeHHAMHu J{upektuB Pagu Ta/abo pimieHb
Kowmicii cTocoBHO €BponelcbKUX CTaHAAPTIB
(manpuknan, [upexktuBa Pamu 89/106/EEC
moao OyniBenbHUX BupobiB — CPO — Ta
Hupexktusu Pagu 93/37/EEC, 92/50/EEC 1
89/440/EEC mono rpoMajCbKUX IPOEKTIB Ta
KOMYHAJIbHUX TIOCIYT 1 PiBHOLIHHUX JlMpeKTus

Yunnunii Bixg 2013-07-01

BACKGROUND TO THE
EUROCODE PROGRAMME

In 1975, the Commission of the
European Community decided on an action
programme in the field of construction, based
on article 95 of the Treaty. The objective of the
programme was the elimination of technical
obstacles to trade and the harmonization of
technical specifications.

Within this action programme, the
Commission took the initiative to establish a
set of harmonized technical rules for the design
of construction works which, in a first stage,
would serve as an alternative to the national
rules in force in the Member States and,
ultimately, would replace them.

For fifteen years, the Commission, with
the help of a Steering Committee with
Representatives of Member States, conducted
the development of the Eurocodes programme,
which led to the first generation of European
codes in the 1980s.

In 1989, the Commission and the
Member States of the EU and EFTA decided,
on the basis of an agreement' between the
Commission and CEN, to transfer the
preparation and the publication of the
Eurocodes to CEN through a series of
Mandates, in order to provide them with a
future status of European Standard (EN). This
links de facto the Eurocodes with the
provisions of all the Council’s Directives
and/or Commission’s Decisions dealing with
European standards (e.g. the Council Directive
89/106/EEC on construction products - CPD -
and Council Directives 93/37/EEC, 92/50/EEC
and 89/440/EEC on public works and services
and equivalent EFTA Directives initiated in
pursuit of setting up the internal market).



JCTY-H EN 1991-1-2:2010

EFTA, 1m0 3amo4aTkoBaHl 3 METOIO CTAHOBJIEHHS
BHYTPIIIHHOTO PUHKY).

IIporpama OyniBeTbHUX €BpoKoIiB
BKJIIOYA€ Taki CTaHIApPTHU, L0 B OCHOBHOMY
CKJIAJJAIOThCA 3 JICKIIBKOX YaCTHH:

EN 1990 €Bpokoa: OcHOBU NMPOCKTYBaHHS
KOHCTPYKIIIN

EN 1991 €Bpoxon 1: Jlii Ha KOHCTPYKIIiT

prEN 1992 €pokon 2: IIpoekTyBaHHS
3aJ11300€TOHHUX KOHCTPYKIIN

prEN 1993 €pokon 3: IIpoekTyBaHHS
CTaJIeBUX KOHCTPYKIIH

prEN 1994 €spokon 4: IIpoexkTyBaHHS
cTaje3a1i300eTOHHUX KOHCTPYKIIN

prEN 1995 €spokxon 5: IlpoexryBaHHS
JepeB'THIX KOHCTPYKIIIH

PrEN 1996 €spokon 6: IlpoekryBaHHS
KaM'sSTHUX KOHCTPYKIIif

prEN 1997 €spokon 7: I'eorexHiune
MIPOCKTYBaHHS

EN 1998 €Bpokon 8: IIpoekryBaHHS
CEMCMOCTIHKUX KOHCTPYKITii

EN 1999 €Bpokon 9: IlpoekryBaHHS
AMIOMIHIEBUX KOHCTPYKITIH

€BpOKOJM BH3HAYAIOTH BIJIMOBIIAIBHICT
pO3MOPSAYMX ~ OpraHiB  Jep)KaB-wICHIB  Ta
3aXUIIAI0Th 1X MPaBO BU3HAYATH BEIWYMHH, IO
CTOCYIOThCSl TUTaHb PETYJIOBAaHHS O€3MeKH Ha
HAI[IOHAJILHOMY PiBHI, SKIIO 11 BETUYHHU
BIJIPI3HSIIOTHCS JIJIS1 BCIX J€PIKaB-YJICHIB.

CTATYC TA COEPA
3ACTOCYBAHHA €BPOKO/IIB

Hepxapu-unenu EU ta EFTA Bu3HawoTh,
mo €BpPOKOAU CIYXaTh OCHOBOIOJIOXKHUMU
JOKYMEHTaMHU JIJIsl TAKUX IIUTCH:

— gK 3aco0u 3abe3meueHHsl BiAMOBITHOCTI
OyniBelb Ta CHOPYA OCHOBHHUM BHMOTaM
HupextuBn  Pamu  89/106/EEC,  30kpema
ocHOBHI BHMO31 Nel «MexaHiuHuil omip Ta
CTiHiKicTB» Ta OCHOBHIM BUMO31 Ne2 «IloxexxHa
oe3mekay,

— SIK OCHOBa /s YKIAQJaHHA yroJ Ha
OyniBenbHI pOOOTHM Ta CYNyTHI 1H)KEHEpHIi
HOCITyTH;

— SIK OCHOBA JIJIs1 pO3POOJICHHS y3T0JKEHUX

The Structural Eurocode programme
comprises the following standards generally
consisting of a number of Parts:

EN 1990, Eurocode: Basis of Structural
Design

EN 1991 Eurocode 1: Actions on
structures

prEN 1992 Eurocode 2: Design of
concrete structures

prEN 1993 Eurocode 3: Design of steel
structures

prEN 1994 Eurocode 4: Design of
composite steel and concrete structures

prEN 1995 Eurocode 5: Design of timber
structures

prEN 1996 Eurocode 6: Design of
masonry structures

prEN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of
structures for earthquake resistance

EN 1999 Eurocode 9: Design of
aluminium structures

Eurocode standards recognize the
responsibility of regulatory authorities in each
Member State and have safeguarded their right
to determine values related to regulatory safety
matters at national level where these continue
to vary from State to State.

STATUS AND FIELD OF
APPLICATION OF EUROCODES

The Member States of the EU and EFTA
recognize that Eurocodes serve as reference
documents for the following purposes:

— as a means to prove compliance of
building and civil engineering works with the
essential requirements of Council Directive
89/106/EEC, particularly Essential Requirement
N°1 — Mechanical resistance and stability — and
Essential Requirement N°2 — Safety in case of
fire;

— as a basis for specifying contracts for
construction works and related engineering
Services;

— as a framework for drawing up

! Vroma mix Komiciero €Bpomneiicskix CHiTbHOT i
€poneiickkuMm komiteToMm ctangaptusaiii (CEN) momo

pobotu Hax €BpoKomaMH IS NMPOEKTYBaHHS OyIiBensb Ta
crniopyx (BC/CEN/03/89).

2

! Agreement between the Commission of the
European Communities and the European Committee for
Standardisation (CEN) concerning the work on
EUROCODES for the design of building and civil



TeXHIYHUX yMOB Ha OyniBenbHi Bupobu (ENS Ta
ETAS).

Ockinbkn  €Bpokoau  Ge3nocepenHbo
CTOCYIOTBhCS OyaiBeIbHUX pOOIT, BOHU MalOTh
npsMuil 38’530k 3 TiymMauHUMHU I[OKyMeHTaMI/IZ,
o mnocunaroTbess Ha crartio 12 CPD, xoua
BIJIPI3HSAIOTHCS BiJI TApPMOHI30BAaHUX CTaHIAPTIB
Ha BI/IpO6I/I3. TakyM YWHOM, TEXHIYHI aCIIEKTH,
10 BUHMKAIOTH MpPHU 3aCTOCYBaHHI E€BPOKOIB,
MarTh OyTH BIAMOBIAHO pO3MISIHYTI TeXHIYHUMH
komiteramu CEN Ta/abo pobounmmu rpymnamu
EOTA, mo po3poOisitoTh CTaHAApTH  Ha
OyniBenbHI BUPOOM, ISl JOCSTHEHHS MOBHOI
BIJIMOBITHOCTI TEXHIYHUX YMOB €BpOKOAAM.

€Bpokou BCTAHOBIIIOIOTh 3arajibHi
MpaBWiia TPOEKTYBaHHA JJIsi TMOBCAKACHHOTO
3aCTOCYBaHHS SIK JUIS MIPOCKTYBAaHHS OYIiBElb B
oMy, TaKk 1 1X CKJIAQJOBHX 4YacTHH, SIK
TPaAMIIMHAX, TaK 1 HOBUX. Y BHUIAJKaX
HEeTUNoBOi (opMU KOHCTPYyKIii abo yMOB
MPOCKTYBaHHS, 111(0) KOHKPETHO HE
PO3TIIAIAI0THCS, HEOOX1/IHA JOJATKOBA €KCIEpTHA
OLIIHKA IPOEKTYBAIBHUKA.

HAIIIOHAJIBHI CTAHJIAPTHU, MO
BIIPOBAI’KYIOTH €BPOKOIN

HarionansHi CTaH/JapTH, 10
BIIPOBA/KYIOTh  €BPOKOIM, MICTATh [OBHUI
TeKCT €BpPOKOY (BKJIIOYHO 3 yciMa J0AaTKamHu),
mo BumaHuii CEN, sgxuii Mo)ke IONMOBHIOBATH
Hamionansuuii TUTYJIbHHUI apKyIll Ta
HamionaneHuii BCcTym Ha TOYAaTKy, a TaKOX
HarmionansHMI 100ATOK B KIHIII.

HamioHansHU OOJATOK MOXE MICTHTH
1H(pOpMaLli0 JTUIIE CTOCOBHO TUX MapaMeTpiB, L0

2 Bignosigso g0 cr. 3.3 CPD ocuosHi Bumoru (ERS)
HaOyayTh 4iTKOi (GOpMH y TIYMAaYHUX JOKYMEHTaX MIJIst
CTBOPCHHS HEOOXiAHWX 3BS3KIB MDK  OCHOBHHMH
BAMOTaMH Ta MaHAaTaMH Ha rapMonizoBaHi ENS ta
ETAGS/ETAs.

8 BimnosigHo f0 Ct. 12 CPO TiymauHi JOKyMEHTH
MaroTh:

a) HamaTH 4YiTKy (OpMy OCHOBHHM BHUMOTAM,
Y3TrOJIMBIIY TEPMIHOJIOTIIO Ta TEXHIYHI 3acajH, 1 BKa3aBIIU
kyacu abo piBHI IS KOXKHOT BUMOTH, JI€ 11e He0OXiaHO;

b) BkazaTu MeTonM CHiBCTAaBIICHHS IUX KJIaciB abo
PiBHIB BHMOI 3 TEXHIYHHMH YMOBaMHM, HalpHKIaL,
METOJlaMH  PO3paxyHKy Ta HepeBIpKH, TEXHIYHUMHU
NpaBUJIaMH1 TIPOSKTYBaHHS TOLIO;

C) CIYryBaTH PEKOMEHJALIEI0 ISl BIIPOBAPKEHHS
Y3rOJDKEHUX CTaHAAPTIB Ta HACTAHOB Ul €BPOIEHCHKOTO
TEeXHIYHOTO YXBaJICHHS.

€Bpokoan (GaKTHYHO BiAIrparoTh MOAIOHY pONb Y
ctepi ER 1 Ta yactunm ER 2.

JACTY-H EN 1991-1-2:2010

engineering works (BC/CEN/03/89).
harmonized technical specifications for
construction products (ENs and ETAS).

The Eurocodes, as far as they concern the
construction works themselves, have a direct
relationship with the Interpretative Documents®
referred to in Article 12 of the CPD, although
they are of a different nature from harmonized
product standards®. Therefore, technical aspects
arising from the Eurocodes work need to be
adequately considered by CEN Technical
Committees and/or EOTA Working Groups
working on product standards with a view to
achieving full compatibility of these technical
specifications with the Eurocodes.

The Eurocode standards  provide
common structural design rules for everyday
use for the design of whole structures and
component products of both a traditional and
an innovative nature. Unusual forms of
construction or design conditions are not
specifically covered and additional expert
consideration will be required by the designer
in such cases.

NATIONAL STANDARDS
IMPLEMENTING EUROCODES

The National Standards implementing
Eurocodes will comprise the full text of the
Eurocode (including any Annexes), as
published by CEN, which may be preceded by
a National title page and National foreword,
and may be followed by a National Annex.

The National Annex may only contain

2 According to Art. 3.3 of the CPD, the essential
requirements (ERs) shall be given concrete form in
interpretative documents for the creation of the
necessary links between the essential requirements and
the mandates for harmonized ENs and ETAGS/ETAs.

® According to Art. 12 of the CPD the
interpretative documents shall:

a) give concrete form to the essential
requirements by harmonizing the terminology and the
technical bases and indicating classes or levels for each
requirement where necessary;

b) indicate methods of correlating these classes or
levels of requirement with the technical specifications,
e.g. methods of calculation and of proof, technical rules
for project design, etc.;

c) serve as a reference for the establishment of
harmonized standards and guidelines for European
technical approvals.

The Eurocodes, de facto, play a similar role in the
field of the ER 1 and a part of ER 2.
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3aNUIICHI BIOKPUTHMH B €BpOKOAax IS
HalllOHAJBLHOTO BHOOPY, Tak 3BaHi HamioHanbsHO
BHU3HAUEHI IMapamMeTpu, Ta 3aCTOCOBYIOTHCS IS
MPOCKTYBaHHs Ta OYIBHUIITBA Yy KOHKPETHIN
KpaiHi KpaiHi, a came:

— 3HauYCHHs Ta/ab0 Kjacu, ki B €BpOKOAi
JAOThCS Ha BUOIp;

— 3HAYCHHs, JUIS SKUX y €BpPOKOAlI JaHO
JIUIIIE TTO3HAYCHHS,

— 0co0JIMBOCTI JaHOi Kpainu (reorpadivHi,
KJIIMaTUYHI TOIO), HAMPUKIIAA, KapTa CHIrOBOTO
MOKPUBY;

— METOJAMKa, AN SKOi B €BPOKOMAI JaHO
ATbTEPHATHBHI METOIHKH.

Moske TaKoX MICTUTH:

— pillICHHS 1I0JI0 3aCTOCYBAaHHS JIOBITKOBUX
IOIATKIB;

— TIOCWJIaHHS Ha JI0JIATKOBY HECYIICPEUIHBY
iH(popMaILlifo, WO JOMOMara€ KOPHCTYBadeBi
IIIaCTOCOBYBATH €BPOKO/I.

3B'SA30K MI)K €BPOKOJAMU TA
I'APMOHI3OBAHUMMU TEXHIYHUMU
YMOBAMMU (ENs TA ETAs) 1J1s1 BUPOBIB

HeoOximHo ~ y3rogmTh  rapMOHI30BaHi
TEeXHIYHI YMOBHM [UIsi OyAiBeNbHHX BHUPOOIB Ta
TEXHI4YHI HOPMU 17151 OyJ1IBEIIbHUX cnopyﬂ4. Kpim
TOro, ToBHa iHpopMarllis, mo cynpoBomkye CE
MapKyBaHHs ~ OyaAiBelIbHMX BHUpPOOIB, Je €
MOCWJIaHHS Ha €BPOKOJM, Ma€ YIiTKO 3a3HayaTw,
ski HaimioHanbHO BH3HaYeHI mapaMmeTpu Oynu
BpaxoBaHi.

JIOJIATKOBA TH®OPMALIIS, IO €
CNELIAJILHOIO JJISI EN 1991-1-2

EN 1991-1-2 Bu3Hauae TemwioBi Ta MEXaHiuyHi
BILJIUBU JIJIsl IPOEKTYBAaHHA OYAIBENb Ta CIOPYA, L0
3a3HAJIM BOTHEBOTO BIUIMBY, BPaXxOBYIOUH TaKli

MIIXONU:

Bumozu 6e3nexu

CranmapT npu3HAYCHUH JI1 3aMOBHHUKIB
(Hampukiad, A7 BUKIQJEHHS iX OCOOJMBHX
BUMOT), TPOEKTYBAJIbHUKIB, MIiJIPSIJAHUKIB Ta
OpraHiB Jep>KaBHOI BIIa/IU.

OCHOBHOIO METOI0 3aXHCTy BiJ MOXKEXI €
OOMEKEHHS pU3UKY VIS JTIOIMHU Ta TPYIU

information on those parameters which are left
open in the Eurocode for national choice,
known as Nationally Determined Parameters,
to be used for the design of buildings and civil
engineering works to be constructed in the
country concerned, i.e.:

— values and/or classes where
alternatives are given in the Eurocode;

— values to be used where a symbol only
is given in the Eurocode;

— country specific data (geographical,
climatic, etc), e.g. snow map;

— the procedure to be used where
alternative procedures are given in the
Eurocode.

It may also contain:

— decisions on the application of
informative annexes and

— references to  non-contradictory
complementary information to assist the user
to apply the Eurocode.

LINKS BETWEEN EUROCODES
AND HARMONIZED  TECHNICAL
SPECIFICATIONS (ENs AND ETAs) FOR
PRODUCTS

There is a need for consistency between
the harmonized technical specifications for
construction products and the technical rules
for works®. Furthermore, all the information
accompanying the CE Marking of the
construction products which refer to Eurocodes
should clearly mention which Nationally
Determined Parameters have been taken into
account.

ADDITIONAL INFORMATION
SPECIFIC TO EN 1991-1-2

EN 1991-1-2 describes the thermal and
mechanical actions for the structural design of
buildings exposed to fire, including the
following aspects:

Safety requirements

EN 1991-1-2 is intended for clients (e.g.
for the formulation of their specific
requirements), designers, contractors and
relevant authorities.

The general objectives of fire protection
are to limit risks with respect to the individual

4 Hus. cr. 3.3 1a c1. 12 CPD, a takox 4.2, 4.3.1,
4.3.2 Ta5.21DN°1

4

4 See Art.3.3 and Art.12 of the CPD, as well as
42,43.1,4.3.2 and 5.2 of ID N°1.



moxed, 11X MailHa Ta, y pasi mnorpeOw,
HaBKOJIMIIHBOTO CEpeIoBHINa abo MaiiHa, M0
0e3mocepeIHbO 3a3HA€ BIUIMBY BOTHIO y pasi
MTOKEXI.

HupextuBa  89/106/EEC  BcraHOBIIOE
OCHOBHI BHMMOTH Ui OOMEXKEHHS HOXEKHUX
PU3HKIB:

«byniBmi  Ta cnopyad TpPOEKTYHOTh 1
3BOJATH TaK, 00 Y pa3i BHHUKHEHHS MOXKEX1

— 3a0e3medyBajiacsi Hecyda 3/aTHICTb
KOHCTPYKTUBHOI CHCTEMH MPOTATOM IEBHOTO
MPOMIXKY 4acy,

—  oOmexyBajocs  BHUHUKHEHHS  Ta
MOIIMPEHHS BOTHIO 1 AUMY B OYIIBIIAX,

— 00MexyBaslocsl TOLIUPEHHS BOTHIO Ha
cycimHi OymiBi,

— MEIIKaHI[ MOTJIM 3aJIMIIUTH OyiBii abo
BPATYBATHCS IHIIMMH CIIOCOOAMU;

— BpaxoByBajlacsi Oe3meka IOXKEeXHO-
PATYBIBHUX MiAPO3ALTIB”.

3rigHo 3 TiaymaynuMm JlokymenTtom N°2
«IloxexHa Gesreka»’ OCHOBHA BHMOTA MOXE
OyTH JOTpUMaHa PI3HUMH  MOKJIUBOCTSIMHU
CTpATETii MOXKEXKHOI OE3MEKH, M0 MEePEBAKAIOTH
y JOepKaBax-dlieHaX, TaKUMH SIK CLeHapii
YMOBHOI TOXeXi (HOMiHaNBHI TOXexXi) abo
creHapii peasibHOI (IMapaMETPUYHOI) IOXKEXKI,
BpaxoBYIOUM IMAacUBHI Ta/ab0 aKTHBHI 3aXoau
BOTHE3aXUCTY.

Yactuau byniBenbHUX €BPOKOIB, IO
BCTAQHOBJIIOIOTh ~ MpaBWiIa I PO3PaxXyHKY
KOHCTPYKLIA Ha BOTHECTIMKICTh, CTOCYIOTHCS
0COOMMBUX MiIXOMA1B 110 MaCUBHOTO
BOTHE3aXHCTY III0JI0 MMPOCKTYBAHHS KOHCTPYKIIIH
Ta OyJb-SKHUX iX YaCTHUH JIJIsl HEOOX1AHOI Hecy4uoi
3/1aTHOCTI Ta OOMEXEHHS OLIUPEHHS MOXKEXK1 5K
BCTaHOBJICHO.

MoxyTtp OyTH BHU3Ha4YeHI HEOOXiIHI
¢bynkuii Ta  piBHI  poboTm  abo  uepes
KJ1acudikaiiro BOTHECTIMKOCTI IS
CTaHJIAPTHOTO TEMIIEPATYPHOTO PEXHUMY, IO
HaBeJICHA B HAI[IOHAJLHUX HOPMax 3 IMOXKEKHOT
Oe3neku, abo yepe3 BUKOPUCTAHHS I1HKEHEPHO-
TEXHIYHUX 3aXOIB /I OIIIHKA TACHBHOTO Ta
AKTUBHOTO MPOTHUITOKEKHOTO 3aXUCTY.

JlomaTkoBI  BHMOTH, IO CTOCYHOThCH,
HATMPHUKIIA;

— MO>KJTBOTO yIAIITyBaHHS Ta
eKCIUTyaTallii CHCTeM aBTOMAaTHYHOTO

JACTY-H EN 1991-1-2:2010

and society, neighbouring property, and where
required, environment or directly exposed
property, in the case of fire.

Construction Products Directive
89/106/EEC gives the following essential
requirement for the limitation of fire risks:

“The construction works must be
designed and built in such a way, that in the
event of an outbreak of fire

— the load bearing resistance of the
construction can be assumed for a specified
period of time,

— the generation and spread of fire and
smoke within the works are limited,

— the spread of fire to neighbouring
construction works is limited,

— the occupants can leave the works or
can be rescued by other means,

— the safety of rescue teams is taken into
consideration™.

According to  the Interpretative
Document N°2 "Safety in Case of Fire"" the
essential requirement may be observed by
following various possibilities for fire safety
strategies prevailing in the Member States like
conventional fire scenarios (nominal fires) or
"natural™ (parametric) fire scenarios, including
passive and/or active fire protection measures.

The fire parts of Structural Eurocodes
deal with specific aspects of passive fire
protection in terms of designing structures and
parts thereof for adequate load bearing
resistance and for limiting fire spread as
relevant.

Required functions and levels of
performance can be specified either in terms of
nominal (standard) fire resistance rating,
generally given in national fire regulations or,
where allowed by national fire regulations, by
referring to fire safety engineering for assessing
passive and active measures.

Supplementary requirements concerning,
for example:

— the possible installation and
maintenance of sprinkler systems;

52.2,3.2(4) and 4.2.3.3 of ID N°2.

52.2,3.2(4) and 4.2.3.3 of ID N°2.
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IMOYKEXKOTACIHHS,

— yYMOB BHKOPHUCTaHHS OymiBiai  abo
MPOTHIIOXKEKHOTO BiJICIKY;

— BUKOPHUCTAHHS JIOIYCTHMUX 130JISIIIIHAX
Ta BOTHE3aXHCHUX MarepiajiB, BKIIOYAIOUU iX
0OCITyroByBaHHS, B IIbOMY JOKYMEHTI HE
pPO3TIISAIAIOTECS, OCKUIBKH 1[I BHUMOTH €
PEIMETOM pO3TIISIILY KOMITETEHTHHX
oprasiizarii.

3Ha4YeHHS YaCTKOBHUX KOE(]IIlI€HTIB Ta
IHIIAX IIOKAa3HUKIB HAIIMHOCTI HaBEIEHl K
PEKOMEH/IOBaHI 3HAuYCHHS, IO 3a0e3MeYyIOTh
NpUAHATHUNA piBeHb HalilHOCTI. BoHm Oynm
BpaxoBaHi 3a YMOBH, IO 3aCTOCOBYETHCS
BIJNOBITHUI piBeHb KBamiikamii i ynmpaBiiHHS
SKICTIO.

Memoouku po3paxyHky

[ToBHa aHaNmiTHYHA METOIMKA PO3PAXyHKY
HAa BOTHECTIMKICTH Ma€ BpaxoBYBaTH pPOOOTY
KOHCTPYKTUBHOI ~ CHUCTEMH 32  IiJIBHIICHHUX
TeMmmepaTryp, MOXJUBUI BIUIMB TeIJa Ta
CIPUSTIVBI BIUIMBA AaKTHBHHUX 1 TIACHBHHUX
CHCTEM BOTHE3aXHCTy, a TaKOK HEBU3HAYEHOCTI,
110 TIOB’513aHi 3 UMM TPbOMa BIACTHBOCTSIMHU, Ta
BIJIMOBIAANBHICTE ~ KOHCTPYKTHBHOI ~ CHUCTEMH
(HacmiIKu pyHHYBaHHS).

Ha nanumii yac MOXJIMBO 3aCTOCOBYBAaTH
METOAMKY JJIi BCTAHOBJICHHS IIHCHOI POOOTH
KOHCTPYKIIii, IO BKJIIOYAE JEsKi — AKIIO HE BCl —
3 IUX TapaMmeTpiB, Ta  JIOBECTH, IO
KOHCTPYKTUBHA cHucTeMa abo 1ii 4YacTUHH
BIJITBOPIOBaTHME AiiiCHY poOOTYy Npu peaybHii
noxexi y Oyaumnky. OnHak, SKIIO MeTOAMKa
I'PYHTY€ETbCS Ha HOMIHAJBHOMY (CTaHAApTHOMY)
TEeMIepaTypHOMY PEXHUMi, TO Kiacugikaris, 1110
nepeabavae BHU3HAYEHI MEXI BOTHECTIMKOCTI,
BpaxoBYe€ (mpu0aAM3HO) BUIIICHABE/IEH1
BJIACTMBOCTI T4 HEBU3HAYEHOCTI.

3acTocyBaHHS LBOTO CTaHJAPTy BKAa3aHO
HUK4Ye. PoO3pi3HAIOTh BHU3HAUEHUH MIAXIT Ta
MiJX1J, 0 3aCHOBaHMUN HA POOOTI KOHCTPYKIIii.
Busnauenuit miaxiJi BUKOPUCTOBYE HOMIHAIbHUMA
TEMIEpaTypHUH  peXUM  JUId  BiATBOPEHHS
TemaoBMX BIUIMBIB. Ilimxin, 1o 3acHOBaHMII Ha
pobori KOHCTPYKIIi, BUKOPUCTOBYIOUH
1H)KEHEpHO-TEXHIUHE 3a0€3MeUYeHHs IOKEeXKHOI
0e31eKH, 3BepPTAEThCA 10 TEIUIOBUX BIUIUBIB, 110
IPYHTYIOTbCSI Ha  (QI3MYHUX Ta  XIMIYHHUX
napamerpax.

— conditions on occupancy of building or
fire compartment;

— the use of approved insulation and
coating materials, including their maintenance
are not given in this document, because they
are subject to specification by the competent
authority.

Numerical values for partial factors and
other reliability elements are given as
recommended values that provide an
acceptable level of reliability. They have been
selected assuming that an appropriate level of
workmanship and of quality management
applies.

Design procedures

A full analytical procedure for structural
fire design would take into account the
behaviour of the structural system at elevated
temperatures, the potential heat exposure and
the beneficial effects of active and passive fire
protection  systems, together with the
uncertainties associated with these three
features and the importance of the structure
(consequences of failure).

At the present time it is possible to
undertake a procedure for determining
adequate performance which incorporates
some, if not all, of these parameters and to
demonstrate that the structure, or its
components, will give adequate performance in
a real building fire. However where the
procedure is based on a nominal (standard)
fire, the classification system, which calls for
specific periods of fire resistance, takes into
account (though not explicitely) the features
and uncertainties described above.

Application of this Part 1-2 is illustrated
below. The prescriptive approach and the
performance-based approach are identified.
The prescriptive approach uses nominal fires to
generate thermal actions. The performance-
based approach, using fire safety engineering,
refers to thermal actions based on physical and
chemical parameters.



3acobu npoexmysanus

OuikyeThCs, O 3ac00M TPOSKTYBAHHS, K1
IPYHTYIOTbCSI Ha PO3PAXYHKOBUX MOJCISX, IO
HaBeneni B EN 1991-1-2, Oyayte po3poOieHi
KOMIIETEHTHUMHU CTOPOHHIMH OpTaHi3allisiMu.

OcnoBuuit Texker EN 1991-1-2 wmictuth
OUTBIIICTh TOJOBHUX MPHUHLMUIIB Ta MPaBWII, L0
HEeoOXIimHI JUIS  OIMCAaHHS  TEIUIOBUX  Ta
MEXaHIYHUX BIUIMBIB HAa OY/iBJIi Ta CIIOPY/IH.

HAIIIOHAJIBHUM
JO EN 1991-1-2

Lleii crangapT Hajae aNbTEPHATUBHI
METOAWKH, 3HAYEHHS Ta pPEKOMEHJAIli is
KJaciB 3 TMPUMITKaMH, IO BKa3ylTh [e
HEOOX1THO 3pOOHUTH HAIIOHAILHUM BHOIp. Takum
YUHOM, HaI[lOHAJTLHUH CTaHAapT, 10
BrpoBajpkye EN  1991-1-2, wmae wmicTtut
HarionanpHuii J0JaTOK, KWW BKJIIOYaB OM BCl
HalllOHAJTbHO  BHU3HAUYEHI  IapaMeTpH, IO
BUKOPHUCTOBYIOTKCS JIUISl IPOCKTYBAHHS OY/IiBEIb
Ta cnopyn, ski Oyayte moOymoBaHi Yy
BIJIMTOBIHIN KpaiHi.

Hanionansauii BHOIp
B EN 1991-1-2 y Takux myHKTax:

-2.4(4)

- 3.1(10)

-3.3.1.1(2)

-3.3.1.2(1)

-3.3.1.2(2)

-3.3.1.3(1)

-3.3.2(2)

-3.3.2(2)

-4.2.2(2)

-4.3.1(2)

TIOJATOK

JO3BOJICHO

JACTY-H EN 1991-1-2:2010

Design aids

It is expected, that design aids based on
the calculation models given in EN 1991-1-2
will be prepared by interested external
organizations.

The main text of EN 1991-1-2 includes
most of the principal concepts and rules
necessary for describing thermal and
mechanical actions on structures.

NATIONAL ANNEX FOR
EN 1991-1-2

This  standard  gives  alternative
procedures, values and recommendations for
classes with notes indicating where national
choices have to be made. Therefore the
national standard implementing EN 1991-1-2
should have a national annex containing all
Nationally Determined Parameters to be used
for the design of buildings and civil
engineering works to be constructed in the
relevant country.

National choice is allowed in EN 1991-1-2
through:

—2.4(4)
-3.1(10)
-3.3.1.1(2)
-3.3.1.2(2)
-3.3.1.2(2)
-3.3.1.3(2)
-3.3.2(1)
-3.3.2(2)
-4.2.2(2)
-4.3.1(2)
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| Metoauku po3paxyHKy

Buznaueni npasuia (Teruiosi BIUIMBY 3TiIHO 3
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Pucynok 1 — AnbTepHaTUBHI METOJUKH PO3PAXYHKY



JACTY-H EN 1991-1-2:2010

Design Procedures |
[ ]
Prescriptive Rules
(Thermal Actions given by Nominal Fire)
|
[ I ]
Analysis of Analysis of Part Analysis of
a Member of the Structure Entire Structure
I
Determination of Determination of :
Mechanical Actions Mechanical Actions ﬁ%g;gﬁ?cgf
and Boundary and Boundary Actions
conditions conditions
[ ] |
. . Advanced Simple Calculation Advanced Advanced
Tagi'?;ed S'mplﬁ,lgggl::m on Calculation Models Calculation Calculation
Models (if available) Models Models
Performance-Based Code
(Physically based Thermal Actions)
[
Selection of Simple or
Advanced Fire Development
Models
I
[ I
Analysis of Analysis of Part Analysis of
a Member of the Structure Entire Structure
Determination of Determination of -
Mechanical Actions Mechanical Actions ﬁqe;?ﬁgﬁ?cgf
and Boundary and Boundary Actions
conditions conditions
Simple Calculation Advanced Advanced Advanced
Models Calculation Calculation Calculation
(if available) Models Models Models

Figure 1 — Alternative design procedures
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1 3AT'AJIBHI ITOJIOKEHHSA

1.1 Cdepa 3acTtocyBaHHsl

(1) Meroaum, mo HaBeneHi B Yactuni 1-2
EN 1991, 3acrocoBHi mns OyaiBens 3
MO’KEKHUM HAaBaHTAKEHHSIM, 1110 3aJIC)KUTh Bif
OymiBIi Ta iX MEIIKAHIIIB.

(2) Yactuna 1-2 EN 1991 crocyerbes
TEIUIOBUX Ta MEXaHIYHUX BIUIMBIB Ha OyIiBii
Ta CIIOPYAH, 110 3a3HAIOTH BIUIMBY BOTHIO. BiH
MPU3HAYCHUN TSI BUKOPUCTAHHS CHUTBHO 3
BIIITOBITHUMHU YactuHaMu CTaHIapTIB
EN 1992 — EN 1996 Ta EN 1999, mo
BCTAQHOBJIIOIOTh ~MpaBWjIa s PO3PAXYHKY
KOHCTPYKIII/ Ha BOTHECTIMKICTb.

(3) Yactuna 1-2 EN 1991 wmictuth
TEIIOBl  BIUIMBM, IO  3ajJ€Xarb  BIX
HOMIHAIBHUX Ta (I3UYHO OOTPYHTOBAHUX
TEIUIOBUX BIUIMBIB. BljIpllle MaHUX Ta MOJIENI
¢i3MYHO OOTPYHTOBAHMX TEIUIOBUX BIUIMBIB
HaBEJICHO B J0JaTKaX.

(4) Yactuna 1-2 EN 1991 BcranoBmioe
OCHOBHI MPUHIUIN Ta MpaBUiIa 3aCTOCYBaHHS
CTOCOBHO TEIUIOBUX Ta MEXaHIYHHX BIUIWBIB,
0 BUKOPHUCTOBYIOThCS cmiibHO 3 EN 1990,
EN 1991-1-1, EN 1991-1-3 ta EN 1991-1-4.

(5) Lle#t TOKyMEHT HE OXOIUIIOE MMUTAHHS
OIIHKU TOIIKO/DKCHHS OYHIiBEIb Ta CIHOPY.
BHACIIOK MTOMKEXKI.

1.2 HopmaTuBHi nocujaHHsA

(1)P 1Ileit €spomneiicbkuii crangapt
MICTHTh JATOBaHI Ta HEJATOBAHI MOCHJIAHHA,
MOJIOKEHHd 3 1HmMX  mybomikamid. Il
HOpPMAaTUBHI  TOCWJIAHHA TPOIUTOBAaHI Yy
BI/IMOBITHUX MICIISIX 3@ TEKCTOM, a MyOJiKaIlii
nepeniyeHi Hwk4ve. [Jis 1aToOBaHUX TOCUTIaHb,
MIBHIII 3MIHH OyAb-sIKOT 3 HUX MyOiKaiii
3aCTOCOBYIOTBCSL /IO CTAaHIAPTY TOMl, KOJH
BOHHU BHOCATHCS Uepe3 3MiHY J10 MyOiKarii.

st HEIATOBAHUX MMOCHIIaHb,
MPOITOHYETHCS 7O BHKOPUCTAHHS OCTAaHHE
BUIAHHSA myOmiKkarii (BKJIIOUHO 3

JIOTIOBHEHHSIMHU ).
[MPUMITKA YwuHHI €BponenchKi cTaHaapTH ado
X MPOEKTH MPOLUMTOBAHI Y HOPMAaTUBHHUX PO3/iTax:

prEN 13501-2 — IToxexHa knacudikaris
OyaiBeNbHUX BHpPOOIB Ta KOHCTPYKIIH -
Yactuna 2: Kiacudikamis 3a J0MOMOToI0
JaHUX BUIPOOYyBaHb HAa BOTHECTIWKICTh, 3a
BUHSATKOM 3aCc001B BEHTHJIALII.

EN 1990:2002, €Bpokoa: OcHoBHU
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1 GENERAL

1.1 Scope

(1) The methods given in this Part 1-2 of
EN 1991 are applicable to buildings, with a fire
load related to the building and its occupancy.

(2) This Part 1-2 of EN 1991 deals with
thermal and mechanical actions on structures
exposed to fire. It is intended to be used in
conjunction with the fire design Parts of
prEN 1992 to prEN 1996 and prEN 1999 which
give rules for designing structures for fire
resistance.

(3) This Part 1-2 of EN 1991 contains
thermal actions related to nominal and
physically based thermal actions. More data and
models for physically based thermal actions are
given in annexes.

(4) This Part 1-2 of EN 1991 gives
general principles and application rules in
connection to thermal and mechanical actions
to be used in conjunction with EN 1990,
EN 1991-1-1, EN 1991-1-3 and EN 1991-1-4.

(5) The assessment of the damage of a
structure after a fire, is not covered by the
present document.

1.2 Normative references

(1)P 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).

NOTE The following European Standards which
are published or in preparation are cited in normative
clauses:

prEN 13501-2, Fire classification of
construction products and building elements -
Part 2: Classification using data from fire
resistance tests, excluding ventilation services.

EN 1990:2002, Eurocode: Basis of



MIPOEKTYBAaHHS KOHCTPYKIIiH

EN 1991, €mpoxox 1: Jlii Ha
koHCTpykuii — Yacruna 1-1: 3arampHi mii —
[Tutoma Bara, BIacHa Bara, CKCIUTyaTalliifHi
HABaHTAXXCHHS [T CTIOPY/I.

prEN 1991, €mpokox 1: J[lii Ha
koHCcTpykuii — Yacruna 1-3: 3arampHi mii —
CHIroBi HaBaHTa>KEHHS.

prEN 1991, €spoxon 1: MHii Ha
koHCTpyKIii — Yacrtuna 1-4: 3arampHi mil —
BitpoBi HaBaHTaXEeHHSI.

prEN 1992, €Bpokon 2: IIpoekTyBaHHS
3aJ11300€TOHHMX KOHCTPYKIIiH.

prEN 1993, €Bpokon 3: IIpoekTyBaHHS
CTaJIeBUX KOHCTPYKIIIH.

prEN 1994, €Bpokon 4: IIpoexkTyBaHHS
CTase3aJ1i300eTOHHUX KOHCTPYKIIIi.

prEN 1995, €Bpokon 5: IIpoekTyBaHHS
JepeB’ THUX KOHCTPYKIIIH.

prEN 1996, €Bpokon 6: IIpoekTyBaHHS
KaM’ STHIX KOHCTPYKILiHi.

prEN 1999, €Bpokon 9: IIpoekTyBaHHS
QIIFOMIHI€BUX KOHCTPYKIIIH.

1.3 lIpunymenus

()P Jlo1aTKOBO 1o 3arajJpHUX
npunymenb EN 1990 3actocoByroThes Taki
MIPUITYIICHHS:

— Oynb-SK1 aKTUBHI Ta TACUBHI CUCTEMU
BOTHE3aXHUCTY, 10 BpaxoBaHi npu
MPOEKTyBaHHI,  OyayTb  MIATPUMAaHI Yy
HAJIEKHOMY CTaHi;

— BuOIp BIANOBIIHOTO MPOEKTHOTO
CIICHapil0 TOXeXi 3pO0JIEHO  JOCTaTHBO
KBaTi(hiIKOBAHUMU Ta JOCBITYEHUMU
crerjaigictraMd a00 HamaHO BIAIIOBITHUMU
JepKAaBHUMU TIOCTAHOBAMH.

1.4 Bigminnicts mix [IpuHnunamm ta
IIpaBu1amu 3aCTOCYBaHHA

(1) 3acrocoByroTbCs  mpaBWia, LIO
HaBezeHi B 1.4 EN 1990:2002.

1.5 Tepminu Ta BU3BHAYEHHS

(HP B  umpomy  €Bpomneiicbkomy
CTaHJapTi BUKOPHUCTaHI TEpPMIHU Ta
BU3HAYCHHS, 10 HaBeACHI B 1.5
EN 1990:2002, Ta inmii.

1.5.1 3araabHi TepMiHH, 1o
BUKOpHCTAaHI B yacTtuHax €Bpokoay mioao
PO3PAaXyHKY HA BOTHECTIliKiCTh

JACTY-H EN 1991-1-2:2010

structural design.

EN 1991, Eurocode 1: Actions on
structures — Part 1-1: General actions -
Densities, self-weight and imposed loads.

prEN 1991, Eurocode 1: Actions on
structures — Part 1-3: General actions — Snow
loads.

prEN 1991, Eurocode 1: Actions on
structures — Part 1-4: General actions — Wind
loads.

prEN 1992, Eurocode 2: Design of
concrete structures.

prEN 1993, Eurocode 3: Design of steel
structures.

prEN 1994, Eurocode 4: Design of
composite steel and concrete structures.

prEN 1995, Eurocode 5: Design of timber
structures.

prEN 1996, Eurocode 6: Design of
masonry structures.

prEN 1999, Eurocode 9: Design of
aluminium structures.

1.3 Assumptions

()P In addition to the general
assumptions of EN 1990 the following
assumptions apply:

— any active and passive fire protection
systems taken into account in the design will be
adequately maintained;

— the choice of the relevant design fire
scenario is made by appropriate qualified and
experienced personnel, or is given by the
relevant national regulation.

1.4 Distinction between Principles and
Application Rules
(1) The rules given in EN 1990:2002, 1.4

apply.

1.5 Terms and definitions

()P For the purposes of this European
Standard, the terms and definitions given in
EN 1990:2002, 1.5 and the following apply.

1.5.1 Common terms used in Eurocode
Fire parts

11
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1.5.1.1 exBiBaJIeHTHHIi Yac BOTrHEBOIO
BILTUBY

yac BOTHEBOTO BIUIMBY 3a CTaHIAPTHUM
TEMIIEPAaTYPHUM PEXKUMOM, SIKUW Tepeadadae
OTPUMAaHHS TAKOTO TEIJIOBOTO €eKTy, SK s
peanbHOI TOXEXI y  MPOTUIOXKESKHOMY
BIZICIKOBI

1.5.1.2 30BHilIHIN eJileMeHT

KOHCTPYKIiA, IO pO3TalioBaHa  3a
MeXaMu OyiBIli, Ta MOXKE 3a3HATH BOTHEBOTO
BIUIUBY 4Yepe3 MNpOopi3u B OTOPOIKYBaTbHUX
KOHCTPYKILIAX OymiBii

1.5.1.3 nporuno:ke:xkHuii Biacik

MPOCTip BcepeauHi OymiBii, MO 3aiimae
oquH abo JeKiIbKa TMOBEpPXiB, OTOYCHUIA
OTOPO/IKYBAIBHUMHU  €IIEMEHTaMH,  TaKUM
9UHOM, 00 3amoOIrTH MONIMPEHHIO BOTHIO
MIPOTSTOM TOXKEK1 BIAMOBITHOT TPUBAJIOCTI

1.5.1.4 Boraecriikicrn

3IaTHICTh  KOHCTPYKTHUBHOI ~ CHUCTCMH,
YaCTUHM  KOHCTPYKTUBHOI  cuUcTeMu  abo
OKpeMoi KOHCTPYKIIi{ BiJINIOBiaTH
00OB’SI3KOBUM BHMOTraMm (Hecyda 3JaTHICTb
Ta/ab0  OTOPOKYBAJIbHA  3/ATHICTH) IS
BU3HAYEHOT'O piBHs HaBaHTa)KEHHS,
BU3HAYEHOT'O BOTHEBOT'O BILTUBY Ta
BHU3HAUEHOTO MPOMIXKKY Yacy

1.5.1.5 NOBHICTIO PO3BHHEHA MOKEKA

CTaH IIOBHOI'O OXOIIJICHHsS BOTHEM yCiX
rOpIOYMX IOBEPXOHb y MeXaX BHU3HAYEHOIO
IPOCTOPY

1.5.1.6 3arajbHMi PO3PaxyHOK
KOHCTPYKTHBHOI cucTeMu (y pa3i mosxesxi)

pO3paxyHOK IO  KOHCTPYKTHUBHOT
CHCTEMH, SIKIIO BCSI CHCTeMa abo muie il
YaCTMHA  3a3HAIOTh ~ BOTHEBOTO  BIUIMBY.
Henpsimi BOrHEBi BIUIMBH PO3TISAAIOTHCS IO
BCii OyiBiIi

1.5.1.7 HenpsimMi BOrHeBi BIVIMBH
BHYTpIIHI cuiu abo MOMEHTH, IO
CTPUYHHEH] TETUIOBUM PO3IIUPEHHSIM

1.5.1.8 uiuticuictn (E)

3JIaTHICTh OTOPOJKYBAJIbHOT
KOHCTPYKIIii, IO 3a3HA€ BOTHEBOTO BIUIUBY 3
OJHi€] CTOPOHM, 3amoOiraTé MPOXOIKEHHIO
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1.5.1.1 equivalent time of fire exposure

time of exposure to the standard
temperature-time curve supposed to have the
same heating effect as a real fire in the
compartment

1.5.1.2 external member

structural member located outside the
building that may be exposed to fire through
openings in the building enclosure

1.5.1.3 fire compartment

space within a building, extending over
one or several floors, which is enclosed by
separating elements such that fire spread
beyond the compartment is prevented during
the relevant fire exposure

1.5.1.4 fire resistance

ability of a structure, a part of a structure
or a member to fulfil its required functions
(load bearing function and/or fire separating
function) for a specified load level, for a
specified fire exposure and for a specified
period of time

1.5.1.5 fully developed fire

state of full involvement of all
combustible surfaces in a fire within a specified
space

1.5.1.6 global structural analysis (for
fire)

structural analysis of the entire structure,
when either the entire structure, or only a part
of it, are exposed to fire. Indirect fire actions
are considered throughout the structure

1.5.1.7 indirect fire actions
internal forces and moments caused by
thermal expansion

1.5.1.8 integrity (E)

ability of a separating element of building
construction, when exposed to fire on one side,
to prevent the passage through it of flames and



Kpi3b cebe MOoayM’st Ta TapsiuuX TasiB, a TAKOXK
3amo0iraTé TMOMIUPEHHIO TOJYyM sl MO 1HIIHMA
OiK CTiHU

1.5.1.9 TennoizomoBanbHa 3aaTHicTh (I)

3ATHICT OT'OPOJKYBAIBLHOI KOHCTPYK-
mii, o0 3a3HAa€ BOTHEBOTO BIUIMBY 3 OJHIET
CTOpPOHH, 00MexXyBaTH MIIBUIEHHS
TEMIIEPaTypu JO BH3HAYCHOTO pIiBHA Ha
HeoOIrpiBaHiil MOBEpXHi

1.5.1.10 necyua 3paTHicTh (R)
3JIaTHICTh KOHCTPYKTHUBHOI CUCTEMH a0o0

OKpeMOi KOHCTPYKITI{ BUTPUMYBATH
BCTaHOBJICHI HABAHTAXKEHHS MPOTSITOM
BIIIIOBITHOT MOXKEXKI, BIJIIIOBITHO bi(o)

BH3HAYCHOTO KPHUTEPIIO

1.5.1.11 oxkpema KOHCTPYKULif

OCHOBHAa  CKJIaJloBa  KOHCTPYKTHBHOI
cucreMu (Taka K Oajika, KOJOHA, a TaKOX
po3mipHa  cTiHa, d¢epmMa  TOIIO),  sKa
pPO3TIIAIAETECS  OKPEMO, 3 BIAMOBITHUMH
IPaHUYHUMH YMOBaMH T4 YMOBAMHU CITHPAHHS

1.5.1.12 ananiz koHcTpykwmii (y pasi
MOKeKi)

TEIUIOTEXHIYHU I Ta CTaTUYHUUI
PO3paxyHOK KOHCTPYKIIi, 1110 3a3HA€ BIUIUBY
BOTHIO, JUIsl SIKOTO KOHCTPYKIIisl PO3TIIAAA€ThCS
OKpPEMO 3  BIANOBIJHUMHU  TI'PaHUYHUMHU
yMOBaMHM Ta yMOBaMH chupanHs. Hemnpsmi
BOTHEBI BIUIMBU HE PO3IJISIIAIOTHCS, OKPIM THX,
1110 BUHMKAIOTh BiJl TEMIIEPAaTYPHUX I'PAJIEHTIB

1.5.1.13 npoekTyBaHHA 32 HOPMAJBHOI
TeMIepaTypu

MIPOEKTYBAaHHS 3T1IHO 3 PO3PaXyHKOM 3a
TpaHUYHUMH ~ CTaHAMH JUISL  TEMIIEpaTypH
HaBKOJIMIIHBOTO CEpEeOBUILA BiJIOBIIHO J10
Yactuam 1-1 mpoektie EN 1992 — EN 1996
a6o npoexty EN 1999

1.5.1.14 oropoaxyBajibHa 31aTHICTH

3JIaTHICTh OTOPOJKYBAIILHOTO €IIEMEHTY
3armo0iraT MOMIMPEHHIO MOXeXi (Hampukiaz,
MIPOXOJ/DKCHHIO TIOJIYyM ST Ta TapsS4YMX TrasiB —
JTUBHUCH ITUTICHICTB) abo 3aliMaHHIO I103a
00IrpiBaHOIO MTOBEPXHEIO (nuBHCH
TEIUIOI30II0BallbHa  3MIaTHICTh)  MPOTSITOM
BIAMOBIAHOT MOMKEXKI

JACTY-H EN 1991-1-2:2010

hot gases and to prevent the occurrence of
flames on the unexposed side

1.5.1.9 insulation (1)

ability of a separating element of building
construction when exposed to fire on one side,
to restrict the temperature rise of the unexposed
face below specified levels

1.5.1.10 load bearing function (R)

ability of a structure or a member to
sustain specified actions during the relevant
fire, according to defined criteria

1.5.1.11 member

basic part of a structure (such as beam,
column, but also assembly such as stud wall,
truss,...) considered as isolated with appropriate
boundary and support conditions

1.5.1.12 member analysis (for fire)

thermal and mechanical analysis of a
structural member exposed to fire in which the
member is assumed as isolated, with
appropriate support and boundary conditions.
Indirect fire actions are not considered, except
those resulting from thermal gradients

1.5.1.13 normal temperature design

ultimate limit state design for ambient
temperatures according to Part 1-1 of
prEN 1992 to prEN 1996 or prEN 1999

1.5.1.14 separating function

ability of a separating element to prevent
fire spread (e.g. by passage of flames or hot
gases — cf integrity) or ignition beyond the
exposed surface (cf insulation) during the
relevant fire

13
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1.5.1.15 oropoaxyBanbHHUM eJIeMEHT

Hecyunii ab00 HEHeCy4YMid  eJIeMEHT
(HampukIiad, cTiHA), IIO0 YTBOPIOE YacTUHY
OTOPOJKEHHS POTUIIOKEKHOTO BIJICIKY

1.5.1.16 HopMoOBaHa BOTHeECTIlKiCTH

3IaTHICTh KOHCTPYKTHBHOI CHCTEMH a00
il vacTuHM (3a3BMYAl JIMIIE KOHCTPYKIIIT)
BUKOHYBaTH HeoOximHi ¢yHKmii (Hecyya
Ta/abo OropoKyBajlbHa 3/1aTHICTh) y pasi
HarpiBaHHsA 3a CTaHAAPTHUM TEMIIEPATypPHUM
PSKUMOM JUISI BCTAHOBJICHOTO CIOJYYCHHS
HABAaHTAXCHb Ta TPU3HAYEHOTO TPOMIKKY
qacy

1.5.1.17 oKpeMi
KOHCTPYKTHBHOI CHCTEMH

OKpeMi KOHCTPYKIIi KOHCTPYKTHUBHOT
CUCTeMH,  SKIi  HECyTb  HaBaHTaXCHHSI,
BKJIIOYAKOYHN KPITUICHHS

KOHCTPYKUII

1.5.1.18 TenJioTexXHiYHUIT PO3PaXyHOK

METOAMKA  BHU3HAYCHHS  HArpiBaHHSA
OKpEMHUX KOHCTPYKIIii Ha OCHOBI TEIUIOBUX
BIUIMBIB 1 TemIo(i3MUYHUX  BIACTUBOCTEH
MaTepialiB OKpPEeMUX KOHCTPYKIIH Ta, y pasi
noTpedu, 3aXUCHUX MMOKPUTTIB

1.5.1.19 TenJioBi BNJIMBH

BIIJIUBU Ha KOHCTPYKLIIO, AK1
BU3HAYAIOTHCS MOTJINHYTHM TETUIOBUM
MIOTOKOM B OKPEMHUX KOHCTPYKLISAX

1.5.2 CpoenianbHi  TepMiHM, 10
CTOCYIOThCS IPOEKTYBAHHS 3arajioM

1.5.2.1 yrouHeHa Moesib MOXKeXKi

TEMIEpaTypHUH pPEXUM TOXKEXl, M0
TPYHTYETBCS Ha MiJIX0JaX 30epekeHHsI MacH Ta
eHeprii

15.2.2 00YHCII0OBaIbLHA MoOeJIb
TEPMO- Ta A¢POAMHAMIKH IOTOKY

MOJIeNIb TOXKEXi, 110 37aTHAa YHCEIbHO
BUpINIYBAaTH  AUQEpeHLidHl  pIBHAHHA B
YAaCTKOBUX MOXIJHMUX, IO JIA€ MOXKIIUBICTb
BU3HAUUTHU TEPMOAMHAMIUHI Ta aepOJUHAMIYHI
3MiHHI B YCiX TOYKaX BiJICIKY

1.5.2.3 nporumnoske:kHa CTiHa

OrOpO/IKYBAJIbHUN €JIEMEHT — CTiHa, 110
po3minsge nBa 00’emu  (HampukiIan, ABI
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1.5.1.15 separating element

load bearing or non-load bearing element
(e.g. wall) forming part of the enclosure of a
fire compartment

1.5.1.16 standard fire resistance

ability of a structure or part of it (usually
only members) to fulfil required functions
(load-bearing  function and/or  separating
function), for the exposure to heating according
to the standard temperature-time curve for a
specified load combination and for a stated
period of time

1.5.1.17 structural members

load-bearing members of a structure
including bracings

1.5.1.18 temperature analysis

procedure of determining the temperature
development in members on the basis of the
thermal actions (net heat flux) and the thermal
material properties of the members and of
protective surfaces, where relevant

1.5.1.19 thermal actions
actions on the structure described by the
net heat flux to the members

1.5.2 Special terms relating to design in
general

1.5.2.1 advanced fire model
design fire based on mass conservation
and energy conservation aspects

1.5.2.2 computational fluid dynamic
model

fire model able to solve numerically the
partial differential equations giving, in all
points of the compartment, the thermo-
dynamical and aero-dynamical variables

1.5.2.3 fire wall
separating element that is a wall
separating two spaces (e.g. two buildings) that



OyniBii), IKAH 3aPOEKTOBAHO 3 ypaxXyBaHHIM
BOTHECTIHKOCTI Ta KOHCTPYKTHUBHOI CTIHKOCTI,
a  TakoX  MOXE  BpaxoByBaTH  OIIp
TOPU30HTAILHOMY HAaBaHTA)XEHHIO, TAKOMY SIK
pYHHYBaHHS KOHCTPYKLIii 3 OfHI€l CTOPOHU
CTIHU y pa3i MOXeXi, MOMUPEHHS TOXKEKI 3a
MEXI1 CTIHH HE JOIyCTUME

1.5.2.4 onHO30HHA MO/Ie/1b

MOJIETIb TTOXKEXi, Ul SIKOi TeMmeparypa
ra3oBOTO CEpEeNIOBHINA Y BiJICIKY MPHUIAMAETHCS
OJTHAKOBOIO

1.5.2.5 mpocTa Mojaeb mMoMKeKi

MOJIeTIb TIOKEXKI, IO TPYHTYEThCS Ha
oOMexeHi cdepi 3acTOCYBaHHS CIeLiaTbHUX
¢bi3MYHUX MapaMeTpiB

1.5.2.6 1BO30HHA MO/1e/Ib

MOJENh MOXKEXKi, I SKOI  BIICIK
MOJUTSIETHCS HA JIEK1TbKA 30H: BEPXHIH piBEHB,
HUXKHIN piBeHb, (aken MOIyM’s, 30BHIILIHE
ra3oBe CepeloBUINe Ta CTiHU. [[)1si BEpXHBOTO
piBHI NpHIIMAaeThCA PIBHOMIpHA TemIiepaTrypa
ra3oBOTO CEepeOBHUIIA

1.5.3 Tepmian, MmO CTOCYHOThHCHA
TEIJIOBUX BILIUBIB

1.5.3.1 xoedinieHT ropinas

Koe(ilieHT TOPIHHS IIOKa3ye
e(eKTUBHICTh TOPIHHSA, 3MIHIOIOYUCH Bif 1 As
nmoBHOTO 3ropaHHs 10 O jansg  moBHOT
BIJICYTHOCTI FTOpiHHS

1.5.3.2 TeMIepaTypHUil PeKUM
NOKexKi

BU3HAYEHUH PO3BUTOK IMOXKEXi, MIO0
MPUMHATUNA IPU IPOEKTYBaHHI1

1.5.3.3 po3paxyHkoBa ryCTUHA IOTOKY

TyCTUHA TIOTOKY, IO PO3TJISAJAETHCS s
BH3HAYCHHS TETIJIOBUX BILTMBIB pu
pPO3paxyHKy Ha BOTHECTIMKICTH; ii 3HAUEHHS
BpaxoBY€ HEBU3HAUEHOCTI

1.5.3.4 npoekTHMI cueHAPIH MOMKeKi
BU3HAYCHUH CIEHapiil MoXexi, Ha
OCHOBI SIKOTO Oy/le BAKOHAHO PO3paxyHOK

1.5.3.5 TeMIepaTypHUil peKuM
30BHIIIHBOI MOKEXKI

JACTY-H EN 1991-1-2:2010

is designed for fire resistance and structural
stability, and may include resistance to
horizontal loading such that, in case of fire and
failure of the structure on one side of the wall,
fire spread beyond the wall is avoided

1.5.2.4 one-zone model

fire model where  homogeneous
temperatures of the gas are assumed in the
compartment

1.5.2.5 simple fire model
design fire based on a limited application
field of specific physical parameters

1.5.2.6 two-zone model

fire model where different zones are
defined in a compartment: the upper layer, the
lower layer, the fire and its plume, the external
gas and walls. In the upper layer, uniform
temperature of the gas is assumed

1.5.3 Terms relating to thermal actions

1.5.3.1 combustion factor

combustion  factor  represents  the
efficiency of combustion, varying between 1 for
complete combustion to 0 for combustion fully
inhibited

1.5.3.2 design fire

specified fire development assumed for
design purposes

1.5.3.3 design fire load density

fire  load density considered for
determining thermal actions in fire design; its
value makes allowance for uncertainties

1.5.3.4 design fire scenario
specific fire scenario on which an analysis
will be conducted

1.5.3.5 external fire curve
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JCTY-H EN 1991-1-2:2010

HOMIHAJIBHUN TEMIIEPaTypHUIN pPEeXHM,
0 TPU3HAYEHUW JUIsI 30BHINIHBOI ITOBEPXHI
30BHIIIHIX  OTOPOJUKYBAIBHHUX  CTiH,  fKi
MOXYTh 3a3HaBaTH BOTHEBOTO BILIUBY 3 Pi3HUX
gactuH  (acaxy, ToOTO  Oe3mocepenHbO
3CEpPEeIMHH  BIAMOBIAHOTO TPOTUIIOKEKHOTO
BiJICIKY a0o 3 BIJCIKYy, IO pPO3TalIOBaHUI
HIDKYE YA MEXKYE 3 BIIMOBITHOK 30BHIIIHBOIO
CTIHOIO

1.5.3.6 pu3uK BUHUKHEHHS MOXKeXKi

mapamMeTp, IO BpPaxOBYE WMOBIPHICTh
3aropsiHHS, TPHU3HAYCHHS MPOTUIIOKEIKHOTO
BIJICIKY Ta KIJIbKICTh MEIIIKAHIIIB

1.5.3.7 rycTuHa IOTOKY

MOKEKHE HABAaHTAKCHHS HAa OJIMHUITIO
TUIONTI, IO BIAHOCUTHCS JIO TUIOIII TTOBEPXY Jf,
abo [LIOILII BCIX OTOPOIKYBAIBHUX
KOHCTPYKIIiH (t, BpaXOBYIOUH MPOPI3U B HUX

1.5.3.8 noxke:xHe HABAHTAKEHHS

BCA TEIUIOBA EHEPris, L0 BUIUISETHCS
BiJl 3TOpaHHSA BCIX TOPIOYHMX MaTepialiB y
mpoctopi  (BMicT  OymiBmi  Ta  OKpemi
KOHCTPYKIIIT)

1.5.3.9 cuenapiii no:xexi

SKICHUI ONUC PO3BUTKY MOXKEXI1 B yaci i3
BCTAQHOBJIEHHSIM  KJIFOUOBUX MOMEHTIB, SKi
XapaKTepU3yI0Th MOXKEXY 1 BIAPI3HSIIOTH ii Bif
IHIMUX ~ MOXJIMBUX TMOXeX. BiH  THIOBO
BHU3HAa4Ya€ 3aropsHHs Ta TMPOLEC PO3BUTKY
MOXKEX1, CTal0 MOBHOTO PO3BUTKY, CTAIIlO
3racaHHss 3  YpaxyBaHHS  OTOYYHOUOIO
cepelloBUIlla OyIUHKY Ta CHCTEM, sIKi OyayTh
BIUIMBATH HA PO3BUTOK MOXKEXKI

1.5.3.10 cmanax
KOPOTKOYacCHE 3TOPSHHS  TOXKEKHOTO
HaBaHTAXEHHS y BIJCIKY

1.5.3.11 pe:kum Byr/1eBOJHEBOI MOXKEXKi
HOMIHAQJIbHUN TeMIepaTypHUIl pexH, 110
nokasye e(peKTH ByrJIeBOAHEBOT MOXKEXK1

1.5.3.12 nokaJjrizoBaHa mosKeKa
MMo)keXKa, IO BKIIOYaE B ceOe TUILKHU
O0OMeKEeHY IUIOINIY MOKEKHOTO HABAHTAXKECHHS

y MPOTHUIIOKEKHOMY BIJICIKY

15313  koediuieHT  BpaxyBaHHSA
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nominal temperature-time curve intended
for the outside of separating external walls
which can be exposed to fire from different
parts of the facade, i.e. directly from the inside
of the respective fire compartment or from a
compartment situated below or adjacent to the
respective external wall

1.5.3.6 fire activation risk

parameter taking into account the
probability of ignition, function of the
compartment area and the occupancy

1.5.3.7 fire load density

fire load per unit area related to the floor
area g, or related to the surface area of the total
enclosure, including openings, g

1.5.3.8 fire load

sum of thermal energies which are
released by combustion of all combustible
materials in a space (building contents and
construction elements)

1.5.3.9 fire scenario

qualitative description of the course of a
fire with time identifying key events that
characterise the fire and differentiate it from
other possible fires. It typically defines the
ignition and fire growth process, the fully
developed stage, decay stage together with the
building environment and systems that will
impact on the course of the fire

1.5.3.10 flash-over
simultaneous ignition of all the fire loads
in a compartment

1.5.3.11 hydrocarbon fire curve
nominal temperature-time curve for
representing effects of an hydrocarbon type fire

1.5.3.12 localised fire

fire involving only a limited area of the
fire load in the compartment

1.5.3.13 opening factor



npopisiB

Koe(iIlieHT, M0 XapaKTepU3ye CTYIIHb
BEHTHISILIT 3aJ€KHO BiJl IUIOIII TMPOPi3iB y
CTiHaX BIACIKY, BHCOTH IIUX TMPOPI3iB Ta
3arajbHOI TUTOII IIOBEPXOHb
OTOPOJKYBATBHUX KOHCTPYKITIH

1.5.3.14 miBuaKicTh BUAIJIEHHS TEILJIA
Terio  (eHepris), IO  BUAUICHO
MPOIYKTOM TOPiHHSA, K (PYHKIIIS Yacy

1.5.3.15 crangapTHuil TeMnepaTypHuil
peKuM

HOMIHAJILHUNA TEMIIEPATYPHUH PEXKHUM,
mo Bu3HaueHa y prEN  13501-2 s
MIPEJICTAaBJICHHS] MOJEIi MOBHICTIO PO3BUHYTOI
MOXKEXI1 y TPOTHIIOKEIKHOMY BIJICIKY

1.5.3.16 TemnepartypHi pexumMu

3aJISKHICTh TEMIIEpaTypu CEepelOBULIA,
K€ OTOYYE TIIOBEPXHI €JIEeMEHTIB, BiJ dYacy.
MoxyTb OyTH:

— HOMIHAJIbHUIA: TpaguIiiHAN
TEeMIepaTypHUN peXUM, 10 NPUHMAETbCS AJIS
knacudikamii abo TepeBipKH BOTHECTIHKOCTI,
HamnpuKiIal CTaHIAPTHUH  TemIepaTypHHi
PEKUM, TEMIIEPATypHHU pPEXHUM 30BHIITHBOT
MIOKEX1, PEXKHUM BYTJIEBOIHEBOT MOXKEXKI;

—  napaMeTpU4YHMii:  BCTaHOBJICHHI
IPYHTYIOUHCh Ha MOJIENI MOXKEXI Ta MUTOMHUX
¢G13MYHUX MapamMeTpax, 10 BU3HAYal0Th YMOBU
B IIPOTUITIOKEKHOMY BiJICIKY

1.54 Tepmian, 1m0 CTOCYIOTHCHA
aHaJi3y TenJ1000MiHy

1.5.4.1 xyroBuii koedinieHT

KyTOBUH Koe(illieHT mepeayl Tersa Bij
noBepxHi A 10 moBepxHi B, Bu3HaueHWil sk
YacTUHA HEPIBHOMIPHO BUIPOMIHEHOI €Heprii,
BUJUIEHOI 3 TIOBEpXHI A, 110 Majae Ha
NoBepxHIO B

1.5.4.2 koediliecHT KOHBEKUiHHOTO
TEeIJIO0OMIHY

KOHBEKI[IMHUA TEIUIOBHM IMOTIK 10
KOHCTPYKLIi, IO CTOCY€TbCA PIZHUIIL MIXK

CEPEIHBOIO TEMIIEPATYPOIO ra3oBoro
Cepe/ioBHIA,  SK€  OTOYyE  BIANOBIIHY
[IOBEPXHIO OKpeMO1 KOHCTPYKIIi, Ta

TEMIIEPATYPOIO I1€T TOBEPXHI

JACTY-H EN 1991-1-2:2010

factor representing the amount of
ventilation depending on the area of openings in
the compartment walls, on the height of these
openings and on the total area of the enclosure
surfaces

1.5.3.14 rate of heat release
heat (energy) released by a combustible
product as a function of time

1.5.3.15 standard temperature-time
curve

nominal curve defined in prEN 13501-2
for representing a model of a fully developed
fire in a compartment

1.5.3.16 temperature-time curves

gas temperature in the environment of
member surfaces as a function of time. They
may be:

— nominal: conventional curves, adopted
for classification or verification of fire
resistance, e.g. the standard temperature-time
curve, external fire curve, hydrocarbon fire
curve;

— parametric: determined on the basis of
fire models and the specific physical parameters
defining the conditions in the fire compartment

1.5.4 Terms relating to heat transfer
analysis

1.5.4.1 configuration factor

configuration factor for radiative heat
transfer from surface A to surface B is defined
as the fraction of diffusely radiated energy
leaving surface A that is incident on surface B

1.5.4.2 convective heat transfer
coefficient

convective heat flux to the member
related to the difference between the bulk
temperature of gas bordering the relevant
surface of the member and the temperature of
that surface
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JCTY-H EN 1991-1-2:2010

1.5.4.3 ctyninb 4opHOTH

3MaTHICTh TIOBEPXHI JO TIOTJIMHAHHS,
TOOTO  CIHIBBIOHOWIEHHS MIDK  TEINIOBHUM
BHUIIPOMIHIOBAHHSAM, M0 IOTJIMHYTE JaHOIO
MOBEPXHEIO, Ta TETUIOBUM BUIIPOMIHIOBAHHSM,
0 MOIJUHYTEe IOBEPXHEH  a0COJIIOTHO
YOPHOTO Tija

1.5.4.4 nornuHyTHH TeNJOBUH NOTIK

eHepris, 110 SBHO HOJIMHYTA
KOHCTPYKLISIMU 32 OJMHHULIO 4acy OJUHHIICIO
TLJIOIII TTOBEPXHI

1.6 Io3HayeHHst
Jna  mimedr  miei  Yactuam 1
BHUKOPHCTOBYIOTHCS TaKi IIO3HAYCHHS

2

Benuki namuncoki nimepu

A TUTOINIA TPOTHUITOKEKHOTO BIJICIKY

Aindd TIPOEKTHE 3HAYEHHS HEMpPSIMOTO BILTUBY
BHACJTIJIOK TTOKEXKI1

As muoma  MOBEpXy  MPOTHIIOKEKHOTO
BIJICIKY

Afi  IUIOLIA [TOXKEXKI

An  TIOmAa TOPH3OHTAIBHUX TPOPI3IB Y
MOKPUTTI TPOTUIIOKEKHOTO BIJCIKY

Any 3arampHa i (o)iie] popi3iB y
OTOPOJKYBAIBHUX KOHCTPYKIIISIX,
Anv=AntAy

A; mioma MOBEPXHI  OrOpPOJKYBaJIbHUX
KOHCTPYKI1H j 6€3 mpopi3iB

A; zaragpHa IUIOIIA  OTOPOKYBAJIBHHUX
KOHCTPYKUIN (CTIHHM, cTeds 1 MIJIora,
BPaXOBYIOUH MPOPIi3H)

A,  3arampHa IJIOLIA BEPTHUKAIBHUX MPOPI3IB
y Beix crinax, A= Ay ;

Ayi mora «i»-ro BikHa

Ci  koedimieHT 3axXHINEHOCTI i-1 TOBEPXHI
OKpeMoi KOHCTPYKIIii

D  Bucota  HPOTUHOXKEKHOIO  BIJCIKY,
JiaMeTp TOoXKexi

Eq po3paxyHkoBe 3HAa4YeHHS BiJMOBIIHUX

HABaHTa)XyBaJbHUX edeKTiB BIJ
OCHOBHOTO  CTOJy4€HHS  3TIIHO 3
EN 1990

Efig crane PO3paxyHKOBE 3HAYEHHS
HaBaHTAXYBAIbHUX e€(eKTiB MmiJg dac
MOKEX1

Efidt po3paxyHKoBe 3HAYEeHHS

HaBaHTaXyBaJIbHUX e(eKTIB miJ dac
HOXEXI B MOMEHT Yacy t
Ey  BHyTpilIHA eHeprid rasy
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1.5.4.3 emissivity

equal to absorptivity of a surface, i.e. the
ratio between the radiative heat absorbed by a
given surface and that of a black body surface

1.5.4.4 net heat flux
energy, per unit time and surface area,
definitely absorbed by members

1.6 Symbols
For the purpose of this Part 1-2, the
following symbols apply.

Latin upper case letters
A area of the fire compartment
Ainga design value of indirect action due to fire

As floor area of the fire compartment

Ay fire area

An area of horizontal openings in roof of
compartment

Any total area of openings in enclosure,
Anyv=AntAy

A;j area of enclosure surface j, openings not
included

A; total area of enclosure (walls, ceiling and
floor, including openings)

A, total area of vertical openings on all walls,
A=Ay

A, jarea of window "i"

C; protection coefficient of member face i

D depth of the fire compartment, diameter of
the fire

Eq design value of the relevant effects of
actions from the fundamental combination
according to EN 1990

Efig constant design value of the relevant
effects of actions in the fire situation

Efiat design value of the relevant effects
of actions in the fire situation at time t

Eg internal energy of gas



Hu

HuO

M

Olim
Pint
Q

Qc
Qrik
Qfik,i

Qout
Qrad
Qwall

Rd

BiJICTaHb BiJI OCEPEKY MOKEXKI JO CTEi

MIOBHA TEIJIOTA 3TOPSHHS, BKIIOYAIOUU
BOJIOTY

IOBHA  TEIUIOTA
Marepiany

MOBHA TEIJIOTa 3rOPSHHS 1-T0 MaTepiary
JOB’KMHA [EHTPaIbHOI YaCTUHU
JIOBKMHA TIOJTYM ST B3/IOBXK OCI
TOPU30HTAJIbHA TPOEKIsT Toaym’ st (Bif
thacany)

TOPU30HTAJNIbHA JIOBXKUHA MOITYM s
BUCOTA MOJIyM’s1 (BiJ BEPXHBOI YACTHHU
BiKHA)

OChOBa JIOB)KMHA BiJ BIKHA 10 TOYKH,
JUTSL IKOT pOOUTHCS PO3paxXyHOK
KUTBKICTB 1-X TOPIOYMX MaTepiaiB

3ropsaHHA Cyxoro

KoedimieHT BpaxyBaHHS popiziB

MPOTUIIOKEKHOTO BIJICIKY
—_ T

(O=Av/ k. /A)

3HIDKEHUN  Koe(illieHT  BpaxyBaHHA

Npopi3iB y pa3i MOXKEeXi 3 KOHTPOJIEM
rmojaui rajausa

BHYTPIIIHIH THCK

MBUAKICTh TEIUIOBUIIEHHS IIiJ 4ac
MOXKEXKI1

KOHBEKI[IJiHA  CKJaJoBa  IIBUIKOCTI
TeTUIOBHIIICHHS Q

XapaKTepUCTHUUHE MTOKEXKHE
HaBaHTaXXECHHS

XapaKTePUCTHUHE MTOXKEXKHE

HAaBaHTAKCHHS I-r0 MaTepiany
KOeQIIi€HT TEIUIOBUIIEHHS CTOCOBHO
niametpy D mokanpHOT moskexi
KOeQIIi€HT TEIUIOBUICEHHS CTOCOBHO
BUCOTH H BIJICIKY

XapaKTepUCTHUYHE 3HAYEHHSI TOJIOBHOTO
3MIHHOTO HaBaHTAKEHHS

MaKCUMaJIbHa HIBUAKICTH
TEIUIOBUIIIEHHS

HIBUAKICTH TEIUIOBUIIIEHHS, 10
HAJIXOJIUTh Yepe3 IMpOopi3u 3 Ta30BUM
MOTOKY

MIBUJKICTH ~ BTPAaTH  TEIJIOBUIUICHHS
ra3oBOro MOTOKY Yepe3 Mpopi3u
MIBUJKICTH ~ BTPAaTH  TEIJIOBUIAUICHHS
yepe3 BUIMPOMIHIOBAHHSAM Kpi3b MPOPI3U
MIBUJKICTh ~ BTPATH  TEIJIOBUIAUICHHS

yepe3 BUIPOMIHIOBAHHS Ta KOHBEKIIIEIO
Ha MOBEPXHSIX BIACIKY

crana igeansHoro raszy (=287 [[Ix/krK)])
PO3paxyHKOBE 3HAYCHHS OMOPY OKPEeMOl

JACTY-H EN 1991-1-2:2010

H distance between the fire source and the
ceiling
H, net calorific value including moisture

Hyonet calorific value of dry material

H.inet calorific value of material i

L. length of the core

Ls flame length along axis

Ly horizontal projection of the flame (from the
facade)

Ly, horizontal flame length

L. flame height (from the upper part of the
window)

Ly axis length from window to the point where
the calculation is made

My amount of combustible material i

O opening factor of the fire compartment
(O=A /R IAY)

Olim reduced opening factor in case of
fuel controlled fire

Pintthe internal pressure
Q rate of heat release of the fire

Q. convective part of the rate of heat release Q

Qfik characteristic fire load

Qfiki characteristic fire load of material i

Qo heat release coefficient related to the
diameter D of the local fire

Qu heat release coefficient related to the
height H of the compartment

Qk1 characteristic leading variable action

Qmax maximum rate of heat release

Qinrate of heat release entering through
openings by gas flow

Qout rate of heat release lost through
openings by gas flow

Qrad rate of heat release lost by radiation
through openings

Quwall rate of heat release lost by radiation
and convection to the surfaces of the
compartment

R ideal gas constant (=287 [J/kgK])
R4 design value of the resistance of the member
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KOHCTPYKL{ 3a
TEMIIEPaTypy

Rfidt po3paxyHKOBE 3HAYCHHS OIMOPY OKpeMol
KOHCTPYKIIT IiJl 9ac MOXeXi B MOMEHT

HOPMAJIBHOI

qacy t

RHRs MaKCHUMaJIbHa MIBUIKICTH
TeroBuieH s Ha 1 M

T temriepatypa [K]

Tamb TEMEeEparypa HaBKOJIHUIITHLOTO

cepenonuia [K]

To  mouarkoBa temmneparypa (=293 [K])

T¢  TeMmmeparypa y  HPOTHIOKEKHOMY
Binciky [K]

Ty  Temmeparypa razosoro cepenosuia [K]

Tw  Temmeparypa moiym’st y BikHi [K]

T, Ttemmeparypa moiayMm’s B3JOBX HOro oci
[K]

W  mmpwuna criau 3 BikHom/BikHamu (Wi Ta
W)

W; mmpuna crinu 1, nependadyroud, 10
BOHA MICTHTh HaMOUIBIIY TUIONTY BiKHA

W,  mmpunHa CTIHU MIPOTHUITOKEKHOTO
BIZICIKY, TepHeHIUKYspHOT 10 Wy

W, ropusoHTanbHa mpoekuis HaBicy abo
OasKoHy

W. mmpuHa HeHTpaabHOI YaCTUHH (sIpa)

Mani namuncoxi nimepu
b TEIUIONIOTJIMHAHHS ~ BCIX  OTOPOJIXKY-

BanbHKX KoHCTpyKWi (b=,/ (pcA))

by  TemwnonornuHaHHA I-r0 APy OMHIET
OrOpOJPKYBaJIbHOI TOBEPXHI

bj  TemmonornuHAHHA j-1 OrOPOIKYBATBHOI
MOBEPXHI

c MUTOMA TEIIOEMHICTh

deg reomerpuuHa XapaKTepUCTHKA
30BHIIIHBOI KOHCTPYKILIi (AiameTrp abo
JIOBXKMHA CTOPOHA)

df  ToBuIMHA (TYCTHHA) MOJIyM s

di  po3wmip i-i rpaHi KOHCTPYKIIiT

g MIPUCKOPEHHS BIILHOTO MaAIHHS

hey cepemHe 3BakeHe 3HAYEHHS BHCOTHU
BIKOH y BCIX CTIHaxX
(heq = (Zi(‘qv,ih'i))!‘qv)

h; BHCOTA I-TO BiKHA

A TemwnoBWil TOTIK HA OJMHMIO IUIOMI
MOBEPXHI

/‘inet MOTJIMHYTHUH ~ TEIUIOBMM  TOTIK  Ha
OJIMHMIIIO TUTOIII TOBEPXHI

h'net,c MOTJMHYTUH  TEMJIOBHA  MOTIK  Ha
OJVHMIIIO  IUIOIII  TIOBEPXHI  IpH
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at normal temperature

Rfid,t design value of the resistance of the
member in the fire situation at time t

RHR¢ maximum rate of heat release per
square meter

T the temperature [K]

Tamb the ambiant temperature [K]

To initial temperature (=293 [K])
T¢ temperature of the fire compartment [K]

Ty gas temperature [K]
Tw flame temperature at the window [K]
T, flame temperature along the flame axis [K]

W width of wall containing window(s) (W; and
W,)

W; width of the wall 1, assumed to contain the
greatest window area

W, width of the wall of the fire compartment,
perpendicular to wall W,

W, horizontal projection of an awning or
balcony

W, width of the core

Latin lower case letters
b thermal absorptivity for the total enclosure

(b=y/(pc)

bi thermal absorptivity of layer i of one
enclosure surface

b; thermal absorptivity of one enclosure
surface |

¢ specific heat

deq geometrical characteristic of an external
structural element (diameter or side)

dr flame thickness

di cross-sectional dimension of member face i
g the gravitational acceleration

heq Weighted average of window heights on all

walls (heq = (Zi(Avihi))/A,)

hi height of window i
h heat flux to unit surface area

hnetnet heat flux to unit surface area

/inet,c net heat flux to unit surface area due
to convection



hnet,r

Prot

SR

Mout
i
Ot
Otd
Ork
Qt
Ot

(i k

Sj
Slim

te,d
tfi,d

tfi,requ
tiim

tmax

KOHBEKIT

NOTJIMHYTUH ~ TEIJIOBMHA  TOTIK  Ha
OIMHUILIIO TUIOIIIL MOBEPXHi npu
BUIIPOMIHIOBaHHI

3arajiIbHUi TEIUIOBUM ITOTIK HA OJUHUIIIO
TIJIONII TTOBEPXHI

TEIUIOBUI MOTIK HA OIWHUIIO ILIOIII
ITOBEPXHI BHACIIZOK I-1 TOXKEkKI
MIOTIPaBKOBHA KOE(Ili€eHT

MepeBiTHUN KOe]iIlieHT

MIOTIPABKOBHA KOE(ili€eHT

Maca, Koe(ilieHT TOpiHHS

LIBUIKICTH Macu

MIBUJIKICTh MaCH Ta3y, 10 BXOAUTH KPi3hb
popizu

IMIBUAKICTh MacH rasy, II0 BHUXOJHUTH
Kpi3b Ipopizu

MIBUJIKICTH MPOAYKTIB, IO YTBOPHIINCH B
Pe3yNbTaTiB MipOizy

MMOKE)KHE HABAHTAXKEHHS Ha OJUHHIO
iomli moBepxy Ag

pPO3paxyHKOBa TYCTHHA IOTOKY, IO
BIJIHOCHUTBCS JI0 TLJIONI MOBepXy At
XapaKTepUCTHYHA TYCTHHA IOTOKY, IO
BIIHOCHUTBCS JIO TUIONT TTOBEpXHi Af
MMOKE)KHE HABAHTAXKEHHS Ha OJUHHIO
TLJIOMI MOBEepXHi At

pPO3paxyHKOBa TYCTHHA IOTOKY, IO
BiJIHOCHUTBCS JI0 TIJIONI MOBEPXHI Ay
XapaKTePUCTHYHA TYCTHHA IOTOKY, IO
BiJIHOCHUTBCS JI0 TIJIONI MOBEPXHI Ay

TOpU30HTaJIbHA B1JICTaHb BiJI
BEPTUKAIBHOI OCl TOXKEX1 A0 TOYKH Ha
creni, TUTSt SIKOT O0YHCITIOETHCS

TepMaJIbHUH MOTIK

TOBIIMHA I-TO Mapy

rpaHUYHa TOBIIMHA

qac

€KBIBaJCHTHUI yac BOTHEBOT'O BILJIUBY
po3paxyHKOBa MeXa BOTHECTIHKOCTI
(BmacTuBiCTh KOHCTPYKIIi{ abo
KOHCTPYKTHUBHOT CICTEMH )

HOpMAaTHBHA Me)Xa BOTHECTIMKOCTI

qac HACTaHHA MAaKCHMAaJIbHOI
TEeMIIepaTypu ra3oBOr0 CEpelOBHILA ITi[

yac  MOXeXl 3  KOHTPOJIbOBAHUM
MIOJIaHHSM NaJIMBa

qac HACTaHHA MAaKCHMaJIbHOI
TEMIIEPATypHU T'a30BOI0 CEPEIOBUILA
KOe(ILIEHT  IIBUJIKOCTI  MOLIMPEHHS
MOKEX1

HIBUAKICTH BITPY, BMICT BOJIOTH

JACTY-H EN 1991-1-2:2010

Pretr net heat flux to unit surface area due
to radiation

Ao total heat flux to unit surface area
A heat flux to unit surface area due to fire i

k correction factor

k, conversion factor

ke correction factor

m mass, combustion factor

/M mass rate

mirate of gas mass coming in through the
openings

Mout rate of gas mass going out through
the openings

mx; rate of pyrolysis products generated

gr fire load per unit area related to the floor
area As

grqadesign fire load density related to the floor
area As

sk characteristic fire load density related to the
surface area As

g: fire load per unit area related to the surface
area A

Qiqgdesign fire load density related to the
surface area A

qk characteristic fire load density related to the
surface area A;

r horizontal distance between the vertical axis
of the fire and the point along the ceiling
where the thermal flux is calculated

si thickness of layer i

Siim limit thickness

t time

te ¢ equivalent time of fire exposure

trig design fire resistance (property of the
member or structure)

i, requ required fire resistance time

tim time for maximum gas temperature in case
of fuel controlled fire

tmax time for maximum gas temperature

t, fire growth rate coefficient

u wind speed, moisture content
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z,1

Flim

@cr,d
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@max
O

b

Oc
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IIMPUHA «i»-TO BIKHA

CyMapHa IMHpPWHA BIKOH B YyCiX CTiHaX
(W=2Zwyi); koedilieHT BEHTHJIALII, IO
BiamoBigae A

LIMpUHA IOJIyM 4; KoeilieHT
BEHTUWIALIT

KoeiIlieHT mapameTpy

BUCOTa

YMOBHUH IMOYATOK BIJUTIKY BUCOTH Z
BEPTHKAJIbHE  IIOJIOKCHHS  YMOBHOTO
JpKepelia Teria

Benuxi epeywvxi nimepu
KYTOBUH Koe(]iIlieHT
3araJibHU KyTOBUHM KOe(ili€HT OKpeMoi

KOHCTPYKIIii L IPOMEHEBOTO
TEII000MIiHY Kpi3b TIPOpi3
KyroBuii  KoedirieHT -1  MOBEpXHi

KOHCTPYKIIIi JUIS JTAaHOTO MPOPi3y
3aralbHUM KyTOBHM KOe(illieHT OKpeMoi

KOHCTPYKIIii JUISL IIPOMEHEBOTO
TEII000MiHY BiJ MOIyM st
KyroBuid  koedimieHT I-i  MOBEpXHi

KOHCTPYKII /U1 TAHOTO MOJIYM sl
KOeQIIieHT dYacy, IO 3aJIeKUTh BIJ
KoedillieHTy BpaxyBaHHs mpopiziB O Ta
TETUTOTIOTJIHHAHHS D

KoeQillieHT 4Yacy, IO 3aJIeKUTh BiJ
koedimienTy BpaxyBaHHs mpopisiB Ojim
Ta TETUIOMOTIMHAHHS D

temneparypa [°C]; O[°C]=TTK]-273
pPO3paxyHKOBE  3HAYEHHS  KPUTUYHOL
Temmeparypu Marepiany [°C]
PO3paxyHKOBE 3HAYEHHS TeMIIepaTypu
marepiany [°C]

TEeMIEepaTypa Ta30BOTO CEpPEOBHINA Y
IPOTUIIOKEKHOMY  BiJCIKY abo Ouis
KOHCTPYKL{ [°C]

TeMIepaTypa NOBEpXHI KOHCTPYKIIIT [°C]
MakcuMaibHa TeMmeparypa [ C]

e(eKkTUBHA TeMIlepaTypa
BUIIPOMIHIOBaHHS BOTHEBOT'O
CepeIoBHINA [OC]
(Ar0ra)/ (AvA)M

KOe(DIIIEHT 3aXHUIEHOTO IMOXKEKHOTO
HaBaHTaXKEHHS

Mani epeyoxi nimepu
Koe(ILieHT
TETMIO00MIHY
MJI0MIa TOPU3OHTAJIBHUX TPOPI3iB, IO
BiTHOCSITBCSI JIO TLJIONII TIOBEPXY

KOHBEKI[IHHOTO

w; width of window "i"
w; sum of window widths on all walls
(we=2Zwj); ventilation factor referred to A;

ws width of the flame; ventilation factor

y coefficient parameter

z height

Zo virtual origin of the height z

vertical position of the virtual heat source

Greek upper case letters

@ configuration factor

@s overall configuration factor of a member for
radiative heat transfer from an opening

@¢;configuration factor of member face i for a
given opening

@, overall configuration factor of a member for
radiative heat transfer from a flame

D, i configuration factor of member face
i for a given flame

I" time factor function of the opening factor O
and the thermal absorptivity b

Lim time factor function of the opening
factor Ojm and the thermal absorptivity b

O temperature [°C]; O[°C]=T[K]-273

Ocr d design value of the critical material
temperature [°C]

Oq design value of material temperature [°C]

Oy gas temperature in the fire compartment, or
near the member [°C]

O temperature of the member surface [°C]

Omax maximum temperature [°C]

O, effective radiation temperature of the fire
environment [°C]

Q (Artra)l(AvA)Y?
¥; protected fire load factor

Greek lower case letters
a. coefficient of heat transfer by convection

an area of horizontal openings related to the
floor area
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IUIOIA BEPTUKAJIBHUX TMPOPI3iB, IO
BIJIHOCSATBHCS JI0 TUTOIII TTIOBEPXY
KOe(DillieHT, 1110 BPAXOBY€E HASIBHICTH I-T'O
CIEIIAJILHOTO MTPOTHITOXKEKHOTO 3aX01y
KOe(illieHT, 110 BpaxoBYe  PH3HUK
BHHHMKHEHHS IIOKEXKI 3aJ€KHO  BII
PO3MIpiB MPOTUIIOKEKHOTO BIJICIKY
Koe(illieHT, 10 BpaxoBYye  pPH3UK
BUHUKHCHHS TIOXKEXI  3aJCXKHO  BIJ
MPU3HAYCHHS MPUMIIICHHS

CTYIiHb YOPHOTH MOBEPXHI KOHCTPYKIIIN
BUIPOMIHIOBaJIbHA 3/IaTHICTh TIOJIYM’sI
MTOXKEXKI

Koe(iIieHT 3MEHIIICHHS

piBEHb HABAaHTAXKCHHS JUIS PO3PAXYHKY
Ha BOTHECTIHKICTE

TETUIOTIPOBITHICTh

ryCTHHA
IryCTHUHA
CepeIOBHINA
crana Credana bosbimMana; (=5,67-10'8
[Br/M’K*))

TPHUBAJICTh BUIBHOTO TOPIHHSA TWia dYac
noxxexi (mpuiinsaro 1 200 [c])
Koe(ilieHT CIIOJIYYCHHS VIS
XapaKTePUCTUIHOTO 3HAYCHHS 3MIHHOTO
BIUTUBY

KOe(ILi€HT CIOTYYSHHS Al HUKITYHOTO
3HAUEHHS 3MIHHOTO BILUTHBY

Koe(ilieHT CIIOJIYYECHHS IS
KBa3iMOCTIMHOI'O 3HAYEHHS 3MIHHOTO
BILJIUBY

BHYTPIIIHBOTO ra3zoBoOro

JACTY-H EN 1991-1-2:2010

ay area of vertical openings related to the floor
area

oni factor accounting for the existence of a
specific fire fighting measure i

oq factor taking into account the fire activation
risk due to the size of the compartment

oq2 factor taking into account the fire activation
risk due to the type of occupancy

em Surface emissivity of the member
ge emissivity of flames, of the fire

nsi reduction factor
nsitload level for fire design

/A thermal conductivity
p density
pg Internal gas density

o Stephan Boltzmann constant; (=5,67-10'8
[W/m?K*])

¢ free burning fire duration (assumed to be 1
200 [s])

wo combination factor for the characteristic
value of a variable action

w1 combination factor for the frequent value of
a variable action

w> combination factor for the quasi-permanent
value of a variable action
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2 METOJUKA  PO3PAXYHKY
BOT'HECTIMKOCTI BYJIIBEJBbHUX
KOHCTPYKUIIN

2.1 3arajibHi M0J102KeHHS

1) Po3paxyHok BOTHECTIMKOCTI
OynmiBeTbHUX KOHCTPYKIIH Ma€e BpaxoBYBaTH
TaKi eTanu:

—  BUOIp  BIAMOBIMHUX  MPOEKTHUX
CIIEHaPIiB MOXKEXKI;

— BU3HAYCHHS
TEMIIEpaTypPHUX PEKUMIB,;

— pO3paxyHOK ITiJIBUIIICHHS TeMIIepaTypH
B OyIiBEIbHUX KOHCTPYKIIISX;

- PO3paxyHOK MeXaHi4HO1 poOoTH

KOHCTpYKTI/IBHO'l. CUCTCMHU B YMOBAx [IOXKEXKI.
[MPUMITKA MexaHniuaa poboTa KOHCTPYKTHBHOI
CUCTEMH 3aJIEKHUTH BiJ TEIIOBUX BIUIMBIB 1 1X HACIIiIKIB
JUISl BIIACTHBOCTEH MaTepiajiB Ta HEMPSIMHUX MEXaHIYHUX
BILIUBIB, TaK CaMoO SIK 3aJI€)KUTh BiJl MEXaHIYHHUX BIUIHUBIB.

2 Po3paxyHok BOTHECTIMKOCTI
OymiBeTbHIX KOHCTPYKIIN BKJIIOUYA€E
MPUKIIAJaHHS BIUIMBIB ISl TEIUIOBOTO aHAIII3y
Ta BIUIMBIB JUIA  MEXaHIYHOTO  aHAJI3y
BIiAOBiAHO 110 wiel Yactuau Ta iHmmx Yactu
EN 1991.

(3)P HaBaHTa)keHHs i BIUIMBU Ha OyIiBIi
Ta CIOPYAM BHACHIJOK TOXKEXKi KIacu(iKyIOTh
AK  BUMaakoBi  (aBapiitai), muBucs EN
1990:2002, 6.4.3.3(4)).

BIITOBIIHAX

2.2 IlpoexTHMii cueHapiil mokexi

(1) dns BU3HaueHHs aBapiiHOI MPOEKTHOT
CUTYyallli Ha OCHOBI OLIHKH MOXEXKHOTO PU3HKY
MalTh OyTH BHU3HAYeHi BIAMOBIIHI MPOEKTHI
CIIeHapii MOXeX1 Ta TeMIepaTypHl PEKUMH, 1110
OB’ s13aH1 3 HUMH.

(2) HAna KOHCTPYKLiH 3 0COOJIMBUM
PU3UKOM BHUHUKHEHHS MOXEXI, SK HACIII0K
IHIIMX aBapiMHUX BIUIMBIB, PU3UK HEOOX1JIHO
po3rIsaTH  MpM  BU3HA4YEeHHI  3arajbHOl
KOHIIEMI[I] OE3IIEKH.

(3) PoOoTy KOHCTPYKTHBHOI CHCTEMH
3aJie)KHO BiJl 4Yacy Ta HaBaHTaXEHHS 10
aBapiiiHOi cuTyauii He HOTpiOHO pO3rIAAATH,
OKpIM BUKOHAaHHS yMOBHU (2).

2.3 TemnepaTypHuii pexxum

(1) dns KOXKHOTO MPOEKTHOTO CIICHAPII0
MOXKEX1 HEOOXIJHO OIIHUTH TeMIepaTypHUuil
PEKUM TOXKEXKI y MPOTUIOKEKHOMY BIJICIKY
3T1HO 3 PO3AUIOM 3 I[bOTO CTaHAAPTY.

(2) TemnepaTypHUIl pEXUM MOXKEXKI MaE
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2 STRUCTURAL FIRE DESIGN
PROCEDURE

2.1 General

(1) A structural fire design analysis should
take into account the following steps as relevant:

— selection of the relevant design fire
scenarios;

— determination of the corresponding
design fires;

— calculation of temperature evolution
within the structural members;

— calculation of the mechanical behaviour
of the structure exposed to fire.

NOTE Mechanical behaviour of a structure is
depending on thermal actions and their thermal effect on
material properties and indirect mechanical actions, as
well as on the direct effect of mechanical actions.

(2) Structural fire design involves
applying actions for temperature analysis and
actions for mechanical analysis according to this
Part and other Parts of EN 1991.

(3)P Actions on structures from fire
exposure are classified as accidental actions, see
EN 1990:2002, 6.4.3.3(4).

2.2 Design fire scenario

(1) To identify the accidental design
situation, the relevant design fire scenarios and
the associated design fires should be determined
on the basis of a fire risk assessment.

(2) For structures where particular risks of
fire arise as a consequence of other accidental
actions, this risk should be considered when
determining the overall safety concept.

(3) Time- and load-dependent structural
behaviour prior to the accidental situation needs
not be considered, unless (2) applies.

2.3 Design fire

(1) For each design fire scenario, a design
fire, in a fire compartment, should be estimated
according to section 3 of this Part.

(2) The design fire should be applied only



CTOCYBATHCSI TUTBKH OJHOTO TMPOTUIIOKEKHOTO
BIICIKY OYyAMHKY, SIKIIO I1HIIE HE BKAa3aHO Y
MIPOEKTHOMY CIIEHApil MOXKEeXKi.

(3) KoHCTpyKTHBHI CHCTEMH, IS SKHUX
BCTAHOBJICHI HaIliOHAJIBbHI OCOONHMBI BUMOTH 3
BOTHECTIMKOCTI, =~ MOXHa  pO3TJsIaTH 32
CTaHJIAPTHUM TEMIICPATYPHUM PEKHUMOM, SKIIO
HE BKa3aHO 1HIIE.

2.4 TenioTeXHIYHNH PO3PAXYHOK

(1)P [lnga TemmoTeXHIYHOTO PO3paxyHKY
OKpeMOi  KOHCTPYKIIi CIii  BpaxoByBaTH
poO3TallyBaHHS  TEMIIEPATYPHOTO  PEKUMY
BIJIHOCHO ITi€1 KOHCTPYKIIIi.

(2) HAns  30BHIIHIX  KOHCTPYKIIH
HeoOX1JHO BpaxoOBYBaTH BOTHEBHIl BIUIUB Kpi3b
npopizu y acaxi Ta naxy.

(3) HAnsa oropoIxyBalbHUX 30BHIIIHIX
CTiH, SIKIIO HEOOXIJHO, CIIiJ] BpPaxoOBYBaTH
BOTHEBUH BIUIMB 3CepeauHU (3 BIIIMOBITHOTO
MPOTHITOXKEKHOTO BiJICIKY) 1, SIK aJbTEPHATHBA,
330BHI (3 1HILIOTO MPOTHUIIOKEKHOTO BIJICIKY).

(4) 3anexHO Bix BHOOPY TEMIIEPaTypHOTO
peXuMy  3TiAHO 3 po3AuioM 3 ciin
BUKOPUCTOBYBATH TaKi METOIUKHU:

— JUIsi HOMIHAJIBHOTO TEMIEepaTypHOTrO
peKUMY TEIUIO-TEXHIYHUHT PO3paxyHOK
OKPEeMHUX OyaiBEIbHUX KOHCTPYKIIi
BHUKOHYETHCS JIJII BUZHAYCHOTO TIPOMIKKY Yacy,
HE BpaxoByOuH (azy 3aTyXaHHS;

[MPUMITKA | BusHaueHH MPOMIXKOK 4acy MOKe
OyTm HaBeJeHMH B HaiOHANBPHUX HOpMax abo
ojepKaHui 3 gojmatky F, porpumyrounch BHUMOT
HAl1OHAJIbHOT'O A0JATKY.

— uIE  MOIeNi  TOXEXi  TeINIOTeXHIYHHN
PO3paxyHOK  OKpeMHX  OymiBeJIbHHUX  KOHCTPYKIIiH
BUKOHYETBHCS /ISl BHM3HAUEHHS MOBHOI TPHUBAJOCTI
MOXKEXi, BpaxoBYIOUH (a3y 3aTyXaHHS.

[NPUMITKA 2 TI'paHmYHi 3Ha4YeHHI MexXi

BOTHECTIHKOCTI ~ MOXYTh  OyTH  BCTAaHOBICHI Yy
HaliOHAJIBHOT'O IOJATKY.

2.5 CraTnyHuil pO3paxyHoOK

()P CratnuHuif  po3paxyHOK  CHij
BUKOHYBaTH JJIsI Takoi JK TPHUBAJIOCTI, IO
BUKOpPHCTaHA TSt TETUIOTEXHIYHOTO
PO3paxyHKy.

(2) TIlepeBipky BOTHECTIMKOCTI  ciif
BUKOHYBAaTH B IHTEpBaJi yacy:

ti, =i requ
a0o0 B IHTEpBaJIl MILIHOCTI:

Rfi,d.=Efidz

a0o B iIHTepBaJi TeMIepaTypH:
@dfgcr,d

JACTY-H EN 1991-1-2:2010

to one fire compartment of the building at a
time, unless otherwise specified in the design
fire scenario.

(3) For structures, where the national
authorities specify structural fire resistance
requirements, it may be assumed that the
relevant design fire is given by the standard fire,
unless specified otherwise.

2.4 Temperature Analysis

(1)P  When performing temperature
analysis of a member, the position of the design
fire in relation to the member shall be taken into
account.

(2) For external members, fire exposure
through openings in facades and roofs should be
considered.

(3) For separating external walls fire
exposure from inside (from the respective fire
compartment) and alternatively from outside
(from other fire compartments) should be
considered when required.

(4) Depending on the design fire chosen in
section 3, the following procedures should be
used:

— with a nominal temperature-time curve,
the temperature analysis of the structural
members is made for a specified period of time,
without any cooling phase;

NOTE 1 The specified period of time may be
given in the national regulations or obtained from annex F
following the specifications of the national annex.

— with a fire model, the temperature analysis of the
structural members is made for the full duration of the
fire, including the cooling phase.

NOTE 2 Limited periods of fire resistance may be
set in the national annex.

2.5 Mechanical Analysis

(1)P The mechanical analysis shall be
performed for the same duration as used in the
temperature analysis.

(2) Verification of fire resistance should
be in the time domain:

(2.1)
or in the strength domain:

(2.2)
or in the temperature domain:

(2.3)
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ne
tia — PpO3paxyHKOBE 3HAYCHHS MEXI1
BOTHECTIUKOCTI

tfi requ — HOPMOBaHa M€3Ka BOTHECTIMKOCTI

Rfidt — po3paxyHKOBE 3HAYEHHS HECY4oi
3IaTHOCTI OKPEMOi KOHCTPYKIIIT i 4ac MOXKEeki
B MOMEHT 4Yacy t

Efiat —  pO3paxyHKOBE  3HAYEHHS
HABaHTAXYBAIBHOTO €(EKTy IiJ 4ac MOXKEexXi B
MOMEHT 4acy t

Oy — pO3paxyHKOBE 3HAYCHHS
TEMIIEPATypu MaTepiay
Ocrd —  PO3paxyHKOBE 3HAYEHHSA

KPUTUYHOI TeMIepaTypy Marepianty

26

where
tsi g IS the design value of the fire resistance

tfi requ 1S the required fire resistance time
Rfiq IS the design value of the resistance
of the member in the fire situation at time t

Efiqt iS the design value of the relevant
effects of actions in the fire situation at time t

©y is the design value of material
temperature

O g4 1S the design value of the critical
material temperature



3 TEIUIOBI BIUIMBH  JJISA
TEIIVNIOTEXHIYHOT'O PO3PAXYHKY

3.1 3arauabHi npaBuJia

(1)P TemyoBi BIJIMBH MAalOTh BUIJIS
MOMJIMHYTOr'O TEIJIOBOIO MOTOKY ﬁnet [BT/MZ] Ha
MOBEPXHIO KOHCTPYKIIII.

(2) Ha  o0irpiBaHux  HOBEPXHSIX
MOTJIMHYTUH TETUIOBUH TOTIK ﬁnet Mae OyTu
BHU3HAYCHUH, BPAaXOBYIOUM KOHBEKIIMHUN Ta
MMPOMEHEBUH TEIIJIOOOMIH:

ﬁnet:ﬁnet,c"'ﬁnet,r [Br/ Mz]
ne

Fretc — HaBezeHo B popmyui (3.2)

Pretr — HaBeeHO B hopmyi (3.3)

(3) KonBekuiiiHa ckJ1a10Ba MOTIMHYTOTO
TEIUIOBOTO  IMOTOKY CJiJi BU3HAYaTH 3a
dhopMmyItoF0:

Fretc=e (Og-Orm) [Br/m’]
ne
0. —  Koe(dimieHT  KOHBEKIIIITHOTO
TEIIO00MIHY [BT/MZK]
Oy — TemIiepaTypa ra3oBoro cepesoBuIla
MOpPSi/T 13 KOHCTPYKIII€ERO, 1110 3a3Ha€ BOIHEBOTO
BIUIUBY [°cy

On - TeMIeparypa MOBEPXHI
KOHCTPYKLIT [°C]
4) 3HaueHHS KOeQIIIEHTY

KOHBEKIIHOIO TEIJI000MIHY O¢ IS
HOMIHAIBHUX  TEMIIEpaTypHUX  PEKUMIB
HaBeJIeHo B 3.2.

(5) [ornmuuyTH# TEMJIOBUHN MOTIK ﬁnet Ha
HEOoOIrpiBaHiii TMOBEPXHI  OTOPOIKYBAaTbHUX
KOHCTPYKLIA  HEOOXIJHO  BM3HA4aTH  3a
dopmynoro  (3.1), me a=4 [Br/mK].
KoeimieHT KOHBEKIIIHOTO TETUIO00OMIHY =9
[Br/M’K] 3a YMOBH, IIO BpPaxoOBaHO e(eKTH
paaialifHOro TermIoo0MIHY.

(6) CknamoBa BUIIPOMIHIOBaHHS
MOTJIMHYTOTO TEIJIOBOTO TIOTOKY Ha OJWHUIIO
TUIONII TTOBEPXHI BU3HAYAETHCS 32 (OPMYIIOFO:

Pt =D emero(O+273)*-(On+273)"] [Br/M]

ae

@ — KyTOBUHN KOEPIIIEHT

€&m — CTyHiHb YOPHOTH MOBEPXHI
KOHCTPYKLIT

& — BUIPOMIHIOBaJIbHA  3JIaTHICTh
MTOJIYyM 51

o — crana Crepana bonbumana
(=5,67-10" [Br/M’K"])

6, — epeKTUBHA TEMIEpaTypa

JACTY-H EN 1991-1-2:2010

3 THERMAL ACTIONS FOR
TEMPERATURE ANALYSIS

3.1 General rules

(1)P Thermal actions are given by the net
heat flux /e [W/m?] to the surface of the
member.

(2) On the fire exposed surfaces the net
heat flux /e should be determined by
considering heat transfer by convection and
radiation as
[W/m?] (3.1)

where
Pretc is given by e.q. (3.2)
Pretr 1 given by e.q. (3.3)

(3) The net convective heat flux
component should be determined by:

[W/m?] (3.2)

where

a. 1s the coefficient of heat transfer by
convection [W/m?K]

Oy is the gas temperature in the vicinity
of the fire exposed member [°C]

On is the surface temperature of the
member [°C]

(4) For the coefficient of heat transfer
convection o relevant for nominal temperatu
time curves, see 3.2.

(5) On the unexposed side of separating
members, the net heat flux /e should be
determined by using equation (3.1), with a.=4
[W/m?K]. The coefficient of heat transfer by
convection should be taken as a.=9 [W/m?K],
when assuming it contains the effects of heat
transfer by radiation.

(6) The net radiative heat flux
component per unit surface area is determined
by:

[W/m?] (3.3)
where
@ is the configuration factor;
em 1S the surface emissivity of the
member;
&t 1S the emissivity of the fire

o is the Stephan Boltzmann constant
(=5,67-10° [W/m?K*])
O is the effective radiation temperature
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BUIIPOMIHIOBAHHSI BOTHEBOTO CEPEIOBHIIA [°C]

Om — TeMIiepaTypa MoBepxHi KOHCTPYKITIi
[°cl

IIPUMITKA 1 3nagends &,=0,8 Moxe
BHKOPHUCTOBYBATHCS, OKPIM MaTepiaiiB, IO CTOCYIOTHCS
Yacturn prEN 1992 — prEN 1996 Tta prEN 1999 3
PO3paxyHKy Ha BOTHECTIHKICTB.

IMPUMITKA 2 BunpomiHioBajibHa 3IaTHICTh
BOTHIO, SIK TIPABIJIO, IpuitMaeThes g=1,0.

(7) RyroBuii KoehillieHT NPUIAMAETHCS
@=1,0, gxmo ug Yactuna a6o Yacruuwm
npoekTiB EN 1992 — EN 1996 Tta EN 1999 3
pPO3paxyHKy Ha BOTHECTIHKICTh HE HAJAOTh
BIJIMOBIAHUX JaHMX. MEHIIE 3HAYEHHS MOXKe
Oyt BuOpaHe, 00 BpaxyBaTu PO3TAIIyBaHHS
Ta e(heKTH TiHI.

IMPUMITKA Metonuka po3paxyHky renjdjuj
koedimieaty @ HaBeneHa B nonaTtky G.

(8) Y pasi, KoaM KOHCTPYKIIii 3a3HAIOThH
BOTHEBOMY BIUIMBY 3 YCIX CTOPiH, TeMIIeparypa
BHIIPOMIHIOBaHHS O, MOXe OyTH Ipe/icTaBlIeHA
TEMIIEPAaTypor Ta3oBOro cepefosuia Oy
HABKOJIO KOHCTPYKIIi.

(9) Temmeparypa  MOBEpXHIi On
BHU3HAYAETHCS 3a TEIUIOTEXHIYHUM
PO3PaxXyHKOM KOHCTPYKIIi BIAHNOBIAHO [0
Yactuau 1-2 3 po3paxyHKy Ha BOTHECTIHKICTh
npoektiB EN 1992 — EN 1996 Tta EN 1999
BiJIMTOBITHO.

(10) TemnepaTypa Tra3oBHX CepeIOBHUII
Oy Moxe TnpuiiMaTHCA SAK  HOMIHaJIbHI
TeMIepaTypHi peXUMH BIAMOBIIHO 10 3.2 abo
BIAMOBIAHO 10 MOJENEH MOKEXKI, 0 HaBedeHl
B 3.3.

[NPUMITKA  BukopucrtaHHi  HOMIHAaJIBLHOTO
TEMIEPATYPHOTO PEXHMMY BIAMOBIAHO 10 3.2 abo, sK
aJbTEPHATHBA, PeabHOI MOJIENI MOXKEXKI BIAMOBIAHO 10
3.3 Moxxe OyTH BU3HAYEHO B HAIlIOHAILHOMY JIOJIATKY.

3.2 HominanbHhi TeMIeparypHi
PeKUMH

3.2.1 CranaapTHuili TeMIepaTypHMi
pexuM

(1) CrangapTHuil TemnepaTypHUil pexum
BU3HAYA€THCS 3a (POPMYIIOL0:

©4=20+345l0g10(8t+1) [°C]

ae

Oy — TeMnepaTrypa ra3oBoro cepe0BuILa
y IPOTHUIIOKEKHOMY BIJICIKY [°C]

t —gac [xB]

(2) Koedoimient KOHBEKIIIITHOTO
Termnoo0MiHy cTaHoBHTE 0:=25 [Br/M?K].
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of the fire environment [°C]
On is the surface temperature of the

member [°C]

NOTE 1 Unless given in the material related fire
design Parts of prEN 1992 to prEN 1996 and prEN 1999
&m=0,8 may be used.

NOTE 2 The emissivity of the fire is taken in
general as &=1,0.

(7) Where this standard or the fire design
Parts of prEN 1992 to prEN 1996 and prEN
1999 give no specific data, the configuration
factor should be taken as @=1,0. A lower value
may be chosen to take account of so called
position and shadow effects.

NOTE For the calculation of the configuration
factor @ a method is given in annex G.

(8) In case of fully fire engulfed
members, the radiation temperature ®, may be
represented by the gas temperature @4 around
that member.

(9) The surface temperature ®n results
from the temperature analysis of the member
according to the fire design Parts 1-2 of
prEN 1992 to prEN 1996 and prEN 1999, as
relevant.

(10) Gas temperatures ©y may be
adopted as nominal temperature-time curves
according to 3.2, or adopted according to the
fire models given in 3.3.

NOTE The use of the nominal temperature-time
curves according to 3.2 or, as an alternative, the use of
the natural fire models according to 3.3 may be specified
in the national annex.

3.2 Nominal temperature-time curves

3.2.1 Standard temperature-time curve

(1) The standard temperature-time curve

IS given by:
(3.4)

where

Oy is the gas temperature in the fire
compartment [°C]

t is the time [min]

(2) The coefficient of heat transfer by
convection is a:=25 [W/m?K].



3.2.2 TemnepaTrypuuii peKUM
30BHIIIHbOI MOMKEKI

(1) TemnepaTypHuii peKUM 30BHIIIHBOI
MOKEK1 BU3BHAYAIOTH 32 (hOPMYJIOH0:

©4=660(1-0,687¢**'-0,313¢>*)+20 [°C]

ne

Oy —TemIiepaTypa ra30BOro CEpeloBUINA
HAaBKOJIO KOHCTPYKITii [OC]

t —gac [xB]

(2) Koedimient KOHBEKIIIHHOTO
TEII000MIHY CTAHOBUTH 0,c=25 [BT/MZK].

3.2.3 ByriieBogHeBMii TeMIlepaTypHHUI
pexKuM

(1) ByrneBonHeBuil  TemmneparypHuUi
PEKUM BU3HAUYAETHCA 33 HOPMYIIOLO:

©,=1080(1-0,325¢""0,675¢>°)+20 [°C]

ne

Oy — TemIiepaTypa ra3oBoro cepeioBHINa
HABKOJIO KOHCTPYKIIii [OC]

t —gac [xB]

(2) Koedirient
TEII000MiHY CTAaHOBHUTH!

=50 Br/m*K

KOHBEKIIIITHOTO

3.3 Peanbhi moaeni nosxke:xi
3.3.1 CupouleHi MmoaeJti moxesxi

3.3.1.1 3arajbHi noJ10:KeHHs
(1) Ipocti Mozeni moxesxi 0a3yroTbes Ha
BU3HAUYECHUX (bi3uyHUX napaMeTrpax 3

oOMexeHOoI0 c(heporo 3aCTOCyBaHHS.
[MPUMITKA MeTton BU3HAYEHHS PO3PaXyHKOBOI
T'YCTHHH HOTOKY (¢ HaBEJEHO B NoAaTKy E.

(2) PiBHOMIpHUI PO3MOALT TeMIepaTypHu
3aJIeKHO BiJ 4Yacy MNPHUHHATO Ui TMOXEXl y
BIJICIKY. HepiBHomipHuit PO3MOJILIT
TeMIIepaTypy 3aJeXKHO BiJ yacy NMPUHHATO JUIs
JIOKAJII30BaHUX MOXKEXK.

(3) Y pa3i BHUKOpPHUCTaHHS TPOCTUX
MOJIeNIe TOXKEeX1 KOE(IIIEHT KOHBEKI[IHHOTO
TermmooOMiHy ¢t npuitMati ac=35 [Br/MK].

3.3.1.2 IToxkewxi y Biaciky

(1) Temmeparypa ra3zoBoro cepenoBuIla
Mae OyTM BHU3HAu€Ha Ha OCHOBI (PI3MUHUX
napaMmerTpiB, 110 BpaxoBYIOTb IPHUHAWMHI
T'YCTHHY ITOTOKY T2 YMOBH BEHTHIIALLI.

MMPUMITKA 1 HamioHansHuil 10#aTOK MOXe
BU3HAYaTU METOAUKY PO3PAXYHKY YMOB HAarpiBaHHs.

MMPUMITKA 2 Meton po3paxyHKy TeMIepaTypHu
ra30BOr0 CEpEJOBHUINA Y MPOTHIIOKEKHOMY BIJICIKY IS

JACTY-H EN 1991-1-2:2010

3.2.2 External fire curve
(1) The external fire curve is given by:

(3.5)
where
Oy is the gas temperature near the
member [°C]
t is the time [min]
(2) The coefficient of heat transfer by
convection is a=25 [W/m?K].

3.2.3 Hydrocarbon curve

(1) The hydrocarbon temperature-time

curve is given by:
(3.6)

where

Oy 1s the gas temperature near the
member [°C]

t is the time [min]

(2) The coefficient of heat transfer by
convection is:
W/m?K (3.7)

3.3 Natural fire models

3.3.1 Simplified fire models

3.3.1.1 General
(1) Simple fire models are based on
specific physical parameters with a limited

field of application.
NOTE For the calculation of the design fire load
density gs 4 @ method is given in annex E.

(2) A uniform temperature distribution as
a function of time is assumed for compartment
fires. A non-uniform temperature distribution
as a function of time is assumed in case of
localised fires.

(3) When simple fire models are used,
the coefficient of heat transfer by convection
should be taken as a,=35 [W/m?K].

3.3.1.2 Compartment fires

(1) Gas temperatures should be
determined on the basis of physical parameters
considering at least the fire load density and

the ventilation conditions.

NOTE 1 The national annex may specify the
procedure for calculating the heating conditions.

NOTE 2 For internal members of fire
compartments, a method for the calculation of the gas
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BHYTPIIITHIX KOHCTPYKIIIH BiJICIKy HaBEJCHO B JOJATKy A.

(2) Mna  30BHIHIX  KOHCTPYKLIN
CKJIaaoBa BI/IHpOMiHIOBaHHH TCIIOBOI'O IIOTOKY
CIi BHU3HAYaTH SIK CYMapHHWHA  BIUIUB
MPOTHUIIOKEKHOTO BIJICIKY Ta TOJIYM s, IO
BUXOJHTH 3 POPI3iB.

IMPUMITKA Meron PO3paxyHKy YMOB
HarpiBaHHs /I 30BHIIIHIX KOHCTPYKLIH, 110 3a3HAIOTh
BOTHEBOT'O BIUIMBY Kpi3b HpOpi3u B Qacani, HaBEJECHO B
nonatky B.

3.3.1.3 JlokanizoBaHi moxe:xi
(1) TemmoBi BIUIMBK  JIOKaJi30BaHOL
MOKEXKI BPaxOBYIOTh, SKIIO TMOsBA CHAlaXy

MaJIOMMOBIpHA.
[IPUMITKA HarmioHaneHH OOJATOK  MOMXKE
BCTAHOBJIKOBATHU MeTO}II/IKy BU3HAYCHHA yMOB

HarpiBaHHsA. MeTOJ pO3paxyHKy TEIUIOBUX BIUIUBIB
JIOKaJII30BaHUX TI0XKEX HaBeAeHO B noaarky C.

3.3.2 YTouHeHi Mojei moxe:xi

(1) VYTouHeHi Mopem TMOXEXKl MarOTh
BpPaxOBYBaTH TaKe:

- BIIACTUBOCTI rasy;,

- MacooOMiH;

- GHEprooOMiH.

MMPUMITKA 1 JlocTymHi METOOM pO3paxyHKY 3a
3BHYAH BKIIFOYAIOTH iTEpaIliifHy MPOIERYpPY.

TTPUMITKA 2 Merton BU3HAUYEHHS
PO3paxyHKOBOI TYCTUHH MOTOKY (; g HABEIEHO B JOAATKY
E.

MMPUMITKA 3 Meron po3paxyHKY IIBHIKOCTI
TeruioBuAUIeHH Q HaBeneHo B monatky E.

(2) HeoOxigHO BHUKOPHUCTOBYBATH OAHY 3
TaKUX MOJEJIEH:

— OZIHO30HHI MOJielNi, IO NependayaroTh
PIBHOMIpHUI PO3MOJUT TEMIEPATYPU Y BIACIKY
3aJIeKHO BiJ 4acy,

— JIBO30OHHI MOJEHI, IO BCTAHOBJIIOIOTH
BEpXHIil piBEHb 3 BIAMOBITHUMH TOBIIMHOIO Ta
PIBHOMIPHOIO TEMIIEPATYPOIO, K1 3aJI€XKaTh Bij
yacy, Ta HIKHIA piBeHb 3 PIBHOMIPHOIO
HIDKYOI0 TEMIIEpaTypolo, IO 3aJeKHUTh BiJ
qacy;

— o0uucioBaibHI MOJENIl TEepMO- Ta
aepoJMHAMIKH TIOTOKY, IO BCTaHOBIIOIOTh
3MIHY TEeMIEpaTypu Y BIJACIKY, K1 IIJIKOBHUTO
3ajIe’kaTh BiJl 4acy Ta MPUMILICHHS.

IIPUMITKA HamjoHaabHUH  IOJATOK  MOXKE
BCTAaHOBJIKOBATH METOAUKY BU3HAYCHHs YMOB
HarpiBaHHA.

MCTOH PO3paxyHKy TCIIJIOBUX BILJIMBIB JUIA
OJHO30HHHUX, JTBO30HHHX MO)IeHeﬁ Ta OOYHCITIOBAIIBHUX
MojieNiell TepMO- Ta aepoJMHAMIKK TOTOKY HAaBEICHO B
nonatky D.

3) Koedimient KOHBEKIIIHHOTO
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temperature in the compartment is given in annex A.

(2) For external members, the radiative
heat flux component should be calculated as
the sum of the contributions of the fire
compartment and of the flames emerging from
the openings.

NOTE For external members exposed to fire

through openings in the facade, a method for the
calculation of the heating conditions is given in annex B.

3.3.1.3 Localised fires
(1) Where flash-over is unlikely to occur,
thermal actions of a localised fire should be

taken into account.

NOTE The national annex may specify the
procedure for calculating the heating conditions. A
method for the calculation of thermal actions from
localised fires is given in annex C.

3.3.2 Advanced fire models

(1) Advanced fire models should take
into account the following:

— gas properties;

— mass exchange;

— energy exchange.

NOTE 1 Available calculation methods normally
include iterative procedures.

NOTE 2 For the calculation of the design fire
load density g;4 @ method is given in annex E.

NOTE 3 For the calculation of the rate of heat
release Q a method is given in annex E.

(2) One of the following models should
be used:

— one-zone models assuming a uniform,
time dependent temperature distribution in the
compartment;

— two-zone models assuming an upper
layer with time dependent thickness and with
time dependent uniform temperature, as well as
a lower layer with a time dependent uniform
and lower temperature;

— Computational Fluid Dynamic models
giving the temperature evolution in the
compartment in a completely time dependent

and space dependent manner.
NOTE The national annex may specify the
procedure for calculating the heating conditions.

A method for the calculation of thermal actions in

case of one-zone, two-zone or computational fluid
dynamic models is given in annex D.

(3) The coefficient of heat transfer by



TemnoobMiny ciia npuitvari a=35 [Br/M°K] y
pasi BIICYTHOCTI JAeTaJIbHINIOI iHpopMaIrii.

(4) Jns  TOYHIMIOTO  BHW3HAYCHHS
PO3MOJITYy TEMIEPAaTypy B3JOBXK KOHCTPYKIIii,
y pasi JIOKaJIi30BaHOI IMOXEXi, MOXe OyTh
PO3IIISIHYTE  CHOJYYEHHS pe3yibTaTiB, IO
BU3HAYCHI 32 JBO3OHHOK MOJCIUII0  Ta

M1X0JIOM JIOKaJIi30BaHOT MOXKEXKI.

[MPUMITKA TemneparypHe mojie B KOHCTPYKIIii
MOYKHa OTPUMATH, PO3TJSIHYBIIM MaKCHUMaJIbHHUH edekT
KOXKHOTO PO3TallyBaHHS, MaHOTO JIBOMa MOJEISIMU
TIOXKEXI.

JACTY-H EN 1991-1-2:2010

convection should be taken as
0:=35 [W/m’K], unless more detailed
information is available.

(4) In order to calculate more accurately
the temperature distribution along a member,
in case of a localised fire, a combination of
results obtained with a two-zone model and a
localised fire approach may be considered.

NOTE The temperature field in the member may
be obtained by considering the maximum effect at each
location given by the two fire models.
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4 MEXAHIYHI BIUIMBH JJIA
CTATHYHOI'O PO3PAXYHKY

4.1 3araibHi M0J10KeHHSA

(1P [Mpuknageni  Ta  BHUMYIIEHI
BHJIOBXKEHHA U jaedopmariii, Mo CHOpUYMHEH]
3MiHaMH TEMIIEpaTyp BHACIiOK BOTHEBOTO
BILIHBY, BUKJTUKAIOTh HaBaHTaXyBaJbHi
edeKTH, HAMPUKIAA, CHIU Ta MOMEHTIB, OKpPIM
BUIIA/IKIB, KOJIM BOHH:

— He3Ha4Hi a00 CIPUATIIHBI;

— BpaxoBaHi TPAAMLIHHO BHOPAaHUMHU
YMOBaMHU CIUPAHHS Ta TPAHUYHUMH YMOBaMH
i/abo 0e33acTepe)XkHO BpaxoOBaHi TPATHUILIHHO
BU3HAUYCHHMH BUMOTaMH TTOXKEXHOI Oe3IeKH.

(2) Jlns OWIHKKM HENpsMUX BIUIMBIB
HEOOXiTHO PO3TIISTHYTH:

— BHUMYIIEHE TEIUIOBE PO3LIMPEHHS
KOHCTPYKLIH, HaIlpUKJIaJ, KOJIOH y
0araTonoBepXoBUX KapKacHUX OyIuHKax 3
niadparmMamu JKOPCTKOCTI;

— PpI3HE TEIJIOBE PO3LIMPEHHS CTaTHYHO
HEBU3HAUYCHUX  KOHCTPYKIiH,  HaNpUKIAL,
HEPO3PI3HUX IUIUT EPEKPUTTS;

— TeMIlepaTypHi TpaJi€eHTH B Mekax
NONEPEYHUX TMepepi3iB, 10 CIPUYUHSAIOTH
BHYTpILIHI HANPYy>KEHHS;

— TEIJIOBE PO3LIMPEHHS  MPHIIETIINX
KOHCTPYKLIH, HAapUKIAJ, 3MILIEHHS OTOJIOBKY
KOJIOHH Yepe3 PO3LUIMPEHHSM IUIUTH TEPEKPUTTS
a00 BUJOBKCHHS IiJIBICHUX Ka0OeiB;

— TEIUIOBE PO3IIMPEHHS KOHCTPYKIiH, 110
BIUIMBA€ HAa  KOHCTPYKIIi 32  MeXaMmu
MIPOTHUIIOXKEKHOT'O BI/ICIKY.

(3) Po3paxyHKOBI 3Ha4YeHHS HEMPSIMUX
BITUBIB  BHACHIIOK  TOXeXi  Ajpgg  CIIJ
BHU3HAYaTH Ha OCHOBI PO3PaxXyHKOBUX 3HAYCHb
TeII0(13UIHUX Ta TEPMOMEXaHIYHUX
BJIACTMBOCTEH MaTepially, LI0 HaBelIEHl B
YacTHAaX 3 pO3paxyHKy Ha BOTHECTIHKICTh
prEN 1992 — prEN 1996 ta prEN 1999, Tta
Bi/JITIOBITHOT'O BOTHEBOT'O BILIUBY.

(4) Henpsmi BIuMBH BiJ TpPUIIETTIUX
KOHCTPYKLIN HE PO3IIIAAal0ThCs, SKIIO0 BUMOTH
MOXKEXHO1 O€3MeKH CTOCYIOThCSI KOHCTPYKIIH,
110 PO3TIIA A0 THCS 3a CTaHJApTHUM
TEMIIEpaTYPHUM PEKUMOM ITOKEXKI.
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4 MECHANICAL ACTIONS FOR
STRUCTURAL ANALYSIS

4.1 General

(1)P Imposed and constrained expansions
and deformations caused by temperature
changes due to fire exposure result in effects of
actions, e.g. forces and moments, which shall
be considered with the exception of those cases
where they:

— may be recognized a priori to be either
negligible or favourable;

— are accounted for by conservatively
chosen support models and boundary
conditions, and/or implicitly considered by
conservatively specified fire safety
requirements.

(2) For an assessment of indirect actions
the following should be considered:

— constrained thermal expansion of the
members themselves, e.g. columns in multi-
storey frame structures with stiff walls;

— differing thermal expansion within
statically  indeterminate  members, e.g.
continuous floor slabs;

— thermal gradients within cross-sections
giving internal stresses;

— thermal expansion of adjacent
members, e.g. displacement of a column head
due to the expanding floor slab, or expansion of
suspended cables;

— thermal expansion of members
affecting other members outside the fire
compartment.

(3) Design values of indirect actions due
to fire Aingg Should be determined on the basis
of the design values of the thermal and
mechanical material properties given in the fire
design Parts of prEN 1992 to prEN 1996 and
prEN 1999 and the relevant fire exposure.

(4) Indirect actions from adjacent
members need not be considered when fire
safety requirements refer to members under
standard fire conditions.



4.2 OnHoYaCHICTH BILJIUBIiB

421 BmiuBdH, MmO NOPUHAHATI 3
PO3PaxyHKy 32 HOPMAJILHUX TeMIIepaTyp

(1)P BrmBu po3risgaroTees  SK Ui
PO3PaxyHKY 32 HOPMAJIBHUX TEMIIEpaTyp, SKILIO
HMOBipHa TX J1is M1 9ac MOKEXKI.

(2) XapakTepHi 3HAUYCHHS 3MIHHHX
BIUIMBIB, 1[0 BpaxoBaHi g aBapiiHOI
pO3paxyHKOBOi CHTyallii Ima dYac TOXKEeXKi,
MaroTh Oyt npuitHsTi BignosigHo 1o EN 1990.

3) 3MeHIICHHS MPUKJIIAJICHOTO
HABAaHTA)XCHHS  BHACHIJOK  3TOpPSHHS  HE
BpPaxXOBY€ETHCA.

(4) Bunanku, KOJIH CHITOBE
HABAaHTA)XCHHS HE BPAaXOBYEThCS Yepe3 TaHEHHS
CHITY, CIIiI pO3TJISIaTH OKPEMO.

(5) BmmuBm, 1m0 BUHUKAKOTH BHACTIIOK
BUPOOHUYMX IIPOLECIB, HE BPaXOBYIOTHCS.

4.2.2 lonaTKOBi BIJINBH

(1) OpHouacHa mis pazoM 3 IHIIMMH
HE3aJI)KHUMH BUNAQJKOBHMH BIUTMBAMH HE
BPaxXOBYEThCH.

(2) 3anexxHo BiJ aBapiitHUX
PO3paXyHKOBHX CHTYaIlild, IO PO3MIISIAIOTHCS,
] 9ac TOXEXKI MOXYTh BHHHKATH JOJATKOBI
BIUIMBH, IO CIPUYMHEHI BOTHEBHM BILIHBOM,
HalpHKJIAJ, VyAap BHACTIAOK pYyHHYBaHHS
KOHCTPYKIIi ab0  BaXXKOr0  MEXaHIYHOTO

oOJIagHAHHS.
[MPUMITKA Bubip 10JaTKOBHX BIIIMBIB Mae
OyTu BU3HAUYEHHUU Y HAI[IOHAJILHOMY JIOATKY.

(3) IlporumokexxHi CTIHU  MOXYTh
notpeOyBaTu 3/1aTHICTh YUHUTH omip
TOPU30OHTAILHOMY yJIQpHOMY HaBaHTa)KEHHIO
BinmosigHo mo EN 1363-2.

4.3 IIpaBuia croJiy4yeHHsl BILUIMBIiB

4.3.1 3arajabHe NpaBuJIO

()P Jlms BU3HAYEHHS  BiAMOBIIHHX
HaBaHTAXYBaTbHUX eQekTiB Efqr mig yac
MOXKEXI HEOOXiTHO TpUHMATH  CIIONTy4YeHHS
MeXaHIYHUX BIUIMBIB BigmosimHo mo EN 1990
«OCHOBU TIPOEKTYBaHHS KOHCTPYKIIH» SK IS
aBapiHUX PO3PaXyHKOBUX CHUTYaIlii.

(2) XapakrepHe 3HAYeHHA 3MIHHOTO
BIMBy Q1  MoOke  po3rsimatacs  SIK
KBa3iMocTiiiHe 3HaueHHs y21Q; abo, K

aIbTepHATHBA, IUKIIIYHE 3HAYCHHS /1 1Q;.
[MPUMITKA  BuxopuctanHs KBa3iloOCTiifHOTO
3HAUeHHS ,1°Q; abo0 muKIigHOro 3HaueHHs y;1Q; Mae

JACTY-H EN 1991-1-2:2010

4.2 Simultaneity of actions

4.2.1 Actions from normal temperature
design

(1)P Actions shall be considered as for
normal temperature design, if they are likely to
act in the fire situation.

(2) Representative values of variable
actions, accounting for the accidental design
situation of fire exposure, should be introduced
in accordance with EN 1990.

(3) Decrease of imposed loads due to
combustion should not be taken into account.

(4) Cases where snow loads need not be
considered, due to the melting of snow, should
be assessed individually.

(5) Actions resulting from industrial
operations need not be taken into account.

4.2.2 Additional actions

(1) Simultaneous occurrence with other
independent accidental actions needs not be
considered.

(2) Depending on the accidental design
situations to be considered, additional actions
induced by the fire may need to be applied
during fire exposure, e.g. impact due to
collapse of a structural member or heavy
machinery.

NOTE The choice of additional actions may be
specified in the national annex.

(3) Fire walls may be required to resist a
horizontal impact load according to EN 1363-2.

4.3 Combination rules for actions

4.3.1 General rule

(1)P For obtaining the relevant effects of
actions Egg: during fire exposure, the
mechanical actions shall be combined in
accordance with EN 1990 “Basis of structural
design” for accidental design situations.

(2) The representative value of the
variable action Qi may be considered as the
quasi-permanent value y»1Q;, or as an

alternative the frequent value 1 1Q;.
NOTE The use of the quasi-permanent value
y,1°Q; or the frequent value w,;Q; may be specified in
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OyTh  BH3HaUYe€HE Yy  HAIllOHAILHOMY  JIOJATKY.
PexomMeH10BaHO BUKOPUCTOBYBATH 3HAUCHHS 7 1Q;.

4.3.2 CupoueHni npaBujia

(1) Sxmo HenmpsiMi BIUTMBU TIOXKEXI HE
pO3MISIIal0Th, TO HaBaHTAXYBAIbHI e(eKTH
MOXXYTb BU3HAYATHUCS 3 PO3PAXYHKY KOHCTPYKT-
TUBHOI CHCTEMH JUIsl CIOJIYYCHHS BILUIMBIB
BinnmoBigHO 10 4.3.1 mumme ans gacy t=0. Li
HaBaHTXYBalbHI edeKkTH Efig MOXyTh OyTH
MIPUKJIA/ICH] SK CTaJIi BETUYMHU Ti]] 4ac TOXKEXKI.

ITPUMITKA Ileit myHKT CTOCYETbCS, HAIPUKIAT,
HaBaHTAXyBaJIbHUX e(i)eKTiB Ha TIpaHUIIX Ta oOIopax,
SAKIIO PO3paxyHOK BHUKOHAHO BiHHOBi[[HO a0 YactuH 3
po3paxyHKy Ha BorHectiiikicts prEN 1992 — prEN 1996
ta prEN 1999.

(2) Sk CIIPOILIEHHS 10 (1)
HABaHTAXXYBaJIbHUI €PEeKT MO)Ke BU3HAYATHCS
31 3HA4YeHb, IO OTPHMaHI 3 PO3pPaXyHKy 3a
HOpPMaJIbHHUX TEMIIEpaTyp:

Efi.a.=Efi,as=#+i-Ed

e
Eqd —  pO3paxyHKOBE 3HAUEHHS

BIJIMOBIAHUX HAaBAHTAXYBAaJbHUX €(PEKTIB IS

OCHOBHHX CIIOJTy4eHb 3rigHo 3 EN 1990;

Efid — BIJIIIOBI/IHE [IOCTIMHE
PO3paxyHKOBE 3HAYCHHS HaBaHTAKYBATBHHIX
e(heKTIB IIiJ] Yac MOKEXKi;

nii — Koe(iieHT 3MEHIICHHS, IO
BU3HaueHud y YacTuHax 3 po3paxyHKy Ha
BorHectiiikictb prEN 1992 — prEN 1996 Ta
prEN 1999.

4.3.3 PiBeHb HABAHTAKECHHS

(1) SAxmo TabmuyH1 JaH1 BU3HAYEH] IS
MOYAaTKOBOTO PIBHA HAaBaHTAXKEHHS, Ilei
piBEHb HaBaHTA)XEHHS BIJIIIOBIIAE:

Efi.a.=71irRa

ne

R4y — po3paxyHKOBe 3Ha4€HHS HECy4ol
3MaTHOCTI ~ KOHCTPYKIi 3a  HOpPMaJbHUX
TeMIeparyp, L0 BU3HA4YeHE BIAMOBIIHO M0
prEN 1992 — prEN 1996 ta EN 1999;

Wit — PpIBEHb HABAaHTAXEHHA IS
pO3paxyHKy Ha BOTHECTIHKICTb.
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the national annex. The use of w,;Q is recommended.

4.3.2 Simplified rules

(1) Where indirect fire actions need not
be explicitly considered, effects of actions may
be determined by analysing the structure for
combined actions according to 4.3.1 for t=0
only. These effects of actions Ezg may be
applied as constant throughout fire exposure.

NOTE This clause applies, for example, to effects
of actions at boundaries and supports, where an analysis
of parts of the structure is performed in accordance with
the fire design Parts of prEN 1992 to prEN 1996 and
prEN 1999.

(2) As a further simplification to (1),
effects of actions may be deduced from those
determined in normal temperature design:

4.1)
where
Eq is the design value of the relevant
effects of actions from the fundamental
combination according to EN 1990;
Efig IS the corresponding constant design
value in the fire situation;

74 is a reduction factor defined in the fire
design Parts of prEN 1992 to prEN 1996 and
prEN 1999.

4.3.3 Load level

(1) Where tabulated data are specified for
a reference load level, this load level
corresponds to:

4.2)

where

Rq — is the design value of the resistance
of the member at normal temperature,
determined according to prEN 1992 to prEN
1996 and prEN 1999;

nsit— 1S the load level for fire design.



Jomatok A
(moBiaKoBMIN)
IMAPAMETPUYHI TEMIIEPATYPHI
PEKUMUA

(1) IIi TemriepaTypHi peXKUMH TPUAATHI
JUIS  TIPOTUIIOKEKHUX  BIJICIKIB  TJIOMICIO
noBepxy 1o 500 M%, Ge3 MPOPI3iB y MOKPHTTI
Ta MaKCUMaJIbHOI BHCOTH BIICIKY 4 M.
[lepenbavaeThcest, M0 MOKEKHE HABAHTAKCHHS
BIJICIKY 3TOpsi€ MOBHICTIO.

(2) Slkmo rycTMHY IOTOKY BH3HauyeHa
0e3 crenianbHOro POo3TiIsiay MPOoLecy rOpiHHS
(mmBuCch pomarok E), TO 1ie MpUITYIICHHS Mae
CTOCYBATHCSI JIUIIE TPOTUIOKEKHHUX BIJICIKIB
3 MEPEBAYKHO IIETFOJIO3HUM THIIOM TTOXKEKHOTO
HABaHTA)KCHHS.

(3) Temmeparypui pexumu y dasi
HarpiBaHHS BU3HAYAIOTH 32 (DOPMYIIOIO:

©g=20+1325(1-0,324¢?"0,204¢""-0,472¢™")

ne
Oy — Temmeparypa §a303(§>r0
CEpelIOBHUIIA Y TPOTUTIOKEKHOMY BiACIKY [ C]

t =t-I" [rox]

ne
t —yvac [rox]

b= [(ee)

B Takux Mexkax: 100<b<2 200 [I[)K/M2~c1/2-K]

I=(0/b)?/(0,04/1 160)?

p TYCTHHA MEX1 OTOPOKEHHS [KF/M3]

c nUTOMa TETJIOEMHICTh MeXI1
oropomxkeHHs [[]x/krK]

A TEMJIOMPOBIAHICTh MEXK1 OTOPOKEHHS
[Br/mMK]

O xoedilieHT BpaxyBaHHS HpOpi3iB
0=Au/ hoglA [M™]

B Takux Mexax. 0,02<0<0,2

A, 3aranbHa IUIONIA BEPTUKAIBHUX
TpopisiB y Beix criax [M’]

hey cepemHe apudMeTHyHE 3HAUYCHHS
BHCOTH BIKHA B yCIX CTiHaX [M]

A: 3araipHa TUIONIA OTOPOKYBAIBHUX
KOHCTPYKLIA  (CTiHM, mijjora 1 cTend,
BKIIFOUHO 3 TIPOPi3aMH) [Mz]

[MPUMITKA fxmo [=1, dopmyna (A.1)
HaOJIMKAETHCS A0  CTAaHAAPTHOTO  TEMIICPATYypHOI'O
pexumy.

(4) Jnst pospaxyHky Koedimienta b
3HAYEHHS TYCTHHH p, TUTOMOI TETUIOEMHOCTI C
Ta TETTIOTPOBITHOCTI A MTOBEPXHI

JACTY-H EN 1991-1-2:2010

Annex A
(informative)
PARAMETRIC TEMPERATURE-TIME
CURVES

(1) The following temperature-time
curves are valid for fire compartments up to
500 m? of floor area, without openings in the
roof and for a maximum compartment height
of 4 m. It is assumed that the fire load of the
compartment is completely burnt out.

(2) If fire load densities are specified
without  specific  consideration to the
combustion behaviour (see annex E), then this
approach  should be limited to fire
compartments with mainly cellulosic type fire
loads.

(3) The temperature-time curves in the
heating phase are given by:

(A1)
where
Oy — is the gas temperature in the
firecompartment [°C]

[h] (A.2a)
with
t —time [h]
[-]

b= [(ee)

with the following limits: 100<b<2 200

[I/m%sY2K]

p density of boundary of enclosure
[kg/m’]

¢ specific heat of boundary of enclosure
[J/kgK]

A — thermal conductivity of boundary of
enclosure [W/mK]

O opening factor: 0=Ay,/ hoq/A [M™]

with the following limits: 0,02<0<0,2

A, total area of vertical openings on all
walls [m?]

heq Weighted average of window heights
on all walls [m]

A; total area of enclosure gwalls, ceiling
and floor, including openings) [m?]

NOTE In case of [7=1, equation (A.l)
approximates the standard temperature-time curve.

(4) For the calculation of the b factor, the
density p, the specific heat ¢ and the thermal
conductivity A of the boundary may be taken at
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OTOPOJDKYBAJIbHOI KOHCTPYKIIT MOXYTh OyTH
OpUAHATI 32 TEMIepaTypy HaBKOJIUIIHHOTO

CEpEeIOBUILIA.
(5) Hna  BpaxyBaHHS  IOBEpXHI
OrOpOKYBaJIBHOL KOHCTPYKIIi, 110

CKJIQJIAEThCSl 3 PI3HMX IIapiB  Marepiany,
napamerp b=./(pCA) ciig BOPOBamKyBaTH

TaKUM YMHOM:

— axmo b1<b,, To b=b;

— stKio b1>by, To rpaHuYHa TOBIIKMHA Sjim
PO3pPaxoOBYETHCS JUIS HE3aXHILEHOTO
Marepiany 3a GopMyIIok:

3 600t maxdy
Sim=_|—— — [™m]
C10q

3 tmax, BU3HAYEHUM 32 HopmMyJioio (A.7).
SIK1o S1>Sjim, TO b=b

SIk110 $1<Sjim, TO0 b = S—1bl +@- S’—1)b2
lim lim
ae
iHmekc 1 mo3Hawae  map, IO
0e3mocepeIHbO  3a3HA€ BOTHEBOTO  BIUIHBY,
iH/IeKC 2 mo3HaYae HACTYIHHH 1ap ...
Si — TOBIMHA 1-TO MIapy

b="[(pG4);

ae

pi — IYCTHHA 1-TO mapy

Ci — IUTOMA TEIUIOEMHICTD 1-TO IIapy

Ai — TEIUIONPOBIIHICTb 1-TO IIapy

(6) s BpaxyBaHHS PI3HUX
koedimienTiB b st CTiH, CTENl Ta IMiJJIOTH,

b=./(ocA) Mae OyTH

np GI[CTaBJ'IeHI/Iﬁ TaKUM YHHOM:

b=[= (o) V/(A-A)

napameTp

Ie
A — oA J-1 MOBEPXHI
OrOPOJPKYBAJILHOI KOHCTPYKIIi1, POPI3H
HE BpPaXxOBaHO;
bj — TemIoBi BiacTHBOCTI j-1 MOBEpXHI
OTOPO/IKYBJIbHOI ~ KOHCTPYKILII  3a
dopmymnamu (A.3) Ta (A.4).
(7) MakcumanpHa Temmeparypa Omax Y
¢a3i HarpiBaHHS HACTAE IS t*:t*max

t*maxztmax'r [FOJI]

Je

tma=max[(0,2-10" %.q;d/O); tim] [rox]

1e

(Jtd — pO3paxXyHKOBC 3HAYCHHSI T'yCTHHH
NOTOKY BIAHOCHO JI0 3arajibHOi  IUIOIIi
MOBEPXHI At OrOpOJIKYBAJIbHUX KOHCTPYKIIIH,
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ambient temperature.

(5) To account for an enclosure surface
with different layers of material, b= /(ocA)
should be introduced as:

—if bi<hy, b=b; (A3)

— if by>by, a limit thickness sjim is
calculated for the exposed material according
to:

(A.4)

with thax given by eq. (A.7).
If S1>Siim, then b=b; (A.4a)
If s1<Siim, then b= 1 b + (1— L )b, (A.4b)

lim lim
where
the indice 1 represents the layer directly
exposed to the fire, the indice 2 the next
layer...
s; is the thickness of layer i

where

pi is the density of the layer i

Ci is the specific heat of the layer i

i is the thermal conductivity of the layer i

(6) To account for different b factors in walls,

ceiling and floor, b=./(pcA) should be
introduced as:

(A.5)
where
A; is the area of enclosure surface j,
openings not included;

bj is the thermal property of enclosure
surface j according to equations (A.3) and
(A.4).

(7) The maximum temperature Gnax Iin
the heating phase happens for t =t max

[h] (A.6)
with
[h] (A7)
where

Qra IS the design value of the fire load
density related to the total surface area A; of the
enclosure whereby Ga=0rdAdA: [MI/m?]. The



3aBIAKA 4OMY O g=0f A/ At [MI[)K/MZ]. Cuin
JIoTpuUMyBaTucs Takux Mex 50<(;4<1 000.

(fd — PO3pPaxXyHKOBC 3HAYCHHs TI'yCTHHM
MMOTOKY BIIHOCHO JIO TIJIOIII TTOBEPXHI IiIOTH
As, MIx/M? (nomarox E).

tiim — mpuitmaeTbes 3rigHo 3 (10) B [rox].

TIPUMITKA  Yac tnx IO  BigmoBigae
MaKCHMaJIbHIM Temmeparypi, 3agaHo K Uy y pasi
HO)KC)Ki 3 KOHTpOJIBOBaHOlO II0Ja4YCH0 ITAJIBHOTO. HKI].IO
tlim:(0,2'10'3%d/0), TO KOHTPONIOETHCS BEHTHIISIISA
ITIOXKEXK1.

(8) SHAxmo  tmax=tim, TO t*, 110
BUKOpHUCTaHHK Yy ¢opmymi (A.1), 3amiHeHO
BHUPa30M:

t*:tTnm [rox]

e

Tim=[Oiim/b]*/(0,04/1 160)?

e

Oiin=0,1-1073q o/tiim

(9) Sxmio (0>0,04, qr¢<75 Ta b<1 160),
To 3HaueHHA [im y dopmymi (A.8) cimin
IOMHOXUTH Ha Koe(DirieHT K, 110
BHU3HAYAETHCS 32 (POPMYIIOIO:

(—1,[0-004) 0, -T5 (1160—b
1160

0,04 75

(10) ns moBiABHOTO PO3BUTKY MOXKEXKI
tim=25 XB; /Ul CEpeHBOTO PO3BUTKY MOXKENKi
tim=20 XB, U1 MIBHJIKOTO PO3BUTKY MOXKEXKI1
tim=15 xB.

IMPUMITKA Iudopmariiiero o0 MIBUAKOCTI
PO3BUTKY Tokexi HaBerena B Tabnuni E.5 noxarky E.

(11) TemmneparypHi pexumu y ¢asi
OXOJIO/DKEHHS MAIOTh TaKUH BUTIIS:

O4=Omax—625(t -t max-X)
O4=Ormax—250(3 1max-X)“(t -t maxX)
O4=Omax—250(t -t max-X)

ne t — Bu3HaYaeThCs 3a GopMyItoro (A.2a)
t max=(0,2:103q, o/0)-I"
x=1,0, SIKIIIO tmax>tiim, abo
X:tlim']—'/t*max, AKIIO tmax=tiim.

JACTY-H EN 1991-1-2:2010

following  limits should be observed:
50<q;4=<1 000.

Gra IS the design value of the fire load
density related to the surface area Ay, of the
floor [MJ/m?]. taken from annex E.

tim is given by (10) [h].

NOTE The time t,. corresponding to the
maximum temperature is given by t;, in case the fire is
fuel controlled. If t;, is given by t|im:(0,2-10'3qt,d/0), the
fire is ventilation controlled.

(8) When tmac=tim, then t, used in
equation (A.1) is replaced by:

[h] (A.2b)
with
(A.8)
where
(A.9)

(9) If (0>0,04 and q;4<75 and b<1 160),
[iim In (A.8) has to be multiplied by k given by:

(A.10)

(10) In case of slow fire growth rate,
tim=25 min; in case of medium fire growth rate,
tim=20 min and in case of fast fire growth rate,
tim=15 min.

NOTE For advice on fire growth rate, see Table
E.5 in annex E.

(11) The temperature-time curves in the
cooling phase are given by:

ma  for t*maXSO,S (A.11a)
wis  for 0,5<t ma<2 (A.11b)
s for t a2 (A.11c)
where t”is given by (A.2a)
(A.12)
XZI,O if tmax>t|im, or X:t“m'F/t*maX if

tmax=tiim
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Jonatoxk B
(moBiaKoBMIN)
TEILJIOBI BILUIUBU JJI51 30BHILIHIX
KOHCTPYKUIN — CIIPOILEHUI
METO/ PO3PAXYHKY

B.1 Cdepa 3acTocyBanHst

(1) Le#t meTox 103BOJISIE BUSHAYATH

— MaKCHUMaJIbHI TeMIepaTypu TMOXKeXl y
BIJICIKY;

— pO3Mip Ta TeMIepaTrypy mHoiaym’s 3
MpOpi3iB;

— TapaMeTpu  BHUIIPOMIHIOBaHHS  Ta
KOHBEKIIII.

(2) Meit merom po3rismae CTarioHapHI
YMOBH JUIS Pi3HUX mapameTpiB. MeTon ailicHui
JUIIe JUIS  TOXEKHOTO HAaBaHTAKEHHS (g
oinbie 200 MI[)K/MZ.

B.2 YmoBH 3acTocyBaHHSA

(1) SIxro y BiJITOBITHOMY
MPOTUIIOKEKHOMY BIACIKY € OlbIlle HDXK OJIHE
BIKHO, TO/1 3aCTOCOBYIOTHCS cepenHe
apuMeTHYHEe 3HAYCHHS BHCOTH BiKHa Mg,
3arajibHa IJIONIA BEPTUKAIBHHUX TMpopi3iB Ay Ta
CyMapHa IUPUHA BIKOH W=ZWi.

(2) Skmo BikHa € jgmme B cTiHI 1, TO

BigHomieHHs D/W Bu3HauaeThes 3a GOpMyIIoro:
DIW="2
W
(3) Sxmo BikHa € OUIBII HIX B OJHIN
ctini, To BimHomenus D/W BusHauaeTbca 3a
dhopmyroro:

D/W="2 4vs
W, dy

ne

W; — mmpuna criau 1 (cTiHa 3 BIKHOM
HaNOUIBIIOT IO );

Ay1 — cymapHa 1JIolia BikoH y CTiHi 1;

W, — mmupuHa cTiHU NepneHANKYISpHOI 10
CTiHM | y IPOTHIOXKEKHOMY BIJICIKY.

(4) SIkumo B MPOTHUIIOXKEKHOMY BIJCIKY €
SIpO  JKOPCTKOCTi, TO BimHomeHHs D/W
BU3HAYAETHCSI TAKUM YHHOM:

— 3aCTOCOBYIOTHCSI MEXKI, 1110 BU3Ha4eHi B (7);

— L. 1 W, — nmoBxuHa Ta MIHMpPHUHA sApa
KOPCTKOCTI;

- W; 1 W, — noBxmHa Ta IIHpUHA
MPOTHUIIOKEKHOTO BiJICIKY:

D/W

(5) Bci yacTUHU 30BHINIHBOI CTIHH, IO
He MaroThb BorHecTiiikocti (REI), Heo6xinHo1
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Annex B
(informative)
THERMAL ACTIONS FOR EXTERNAL
MEMBERS - SIMPLIFIED
CALCULATION METHOD

B.1 Scope
(1) This method allows the determination of:
— the maximum temperatures of a
compartment fire;
— the size and temperatures of the flame
from openings;
— radiation and convection parameters.

(2) This method considers steady-state
conditions for the various parameters. The
method is valid only for fire loads qgsq higher
than 200 MJ/m?.

B.2 Conditions of use

(1) When there is more than one window
in the relevant fire compartment, the weighted
average height of windows heg, the total area of
vertical openings A, and the sum of window
widths (w=2w;) are used.

(2) When there are windows in only wall 1,
the ratio D/W is given by:

(B.1)

(3) When there are windows on more
than one wall, the ratio D/W has to be obtained
as follows:

(B.2)

where

W; is the width of the wall 1, assumed to
contain the greatest window area;

A1 is the sum of window areas on wall 1;

W, is the width of the wall perpendicular
to wall 1 in the fire compartment.

(4) When there is a core in the fire
compartment, the ratio D/W has to be obtained
as follows:

— limits given in (7) apply;

— L. and W, are the length and width of
the core;

— Wy and W, are the length and width of
the fire compartment:

(it 53
(W,-W.) 4,

(5) All parts of an external wall that do
not have the fire resistance (REI) required for



Ui CTiMKOCTI OYAMHKY, CIii KJIacuQiKyBaTu
SIK BIKOHH1 TIPOPI3H.

(6) 3aranpHa 1UIOIIA BIKOH y 30BHIIIHIN
CTiHI 1I€E:

— 3arajibHa IUIoIIa 3rigHO 3 (5), SKIIO
BOoHa craHoBUTH MeHme 50 % mmromd
BiJIMTOBIAHOT 30BHINTHBOI CTIHU BIiCIKY;

— Mo-Teplie, 3arajbHa IUIomia Ta, TO-
apyre, 50 % muromi BiAMOBITHOI 30BHINIHBOT
CTIHU BIJACIKY, AKIIO 3rigHO 3 (5) 1 muIomma
cranoBuTh Oinbie 50 %. Jns po3paxyHKy
cmija  posrisagaTd  oOuaBi  curyamii. Skimio
BUKOpUCTOBYeThCS 50 % Mo 30BHINIHBOT
CTIHM — TIOJIOXKEHHSI Ta T€OMETPIis BIIKPUTHUX
MOBEPXOHb Ma€ OyTH OOpaHa TaKUM YHHOM,
mo0  po3rIsiAaBcs  HAWOLIBII  CKIIATHUHN
BHITA]IOK.

(7) Po3Mipu MpOTUIOKEKHOTO BIACIKY
HE TMOBHHHI TiepeBuiyBatu 70 M 3aBJIOBXKKH,
18 M 3aBIIMPIIKK Ta 5 M 3aBBUIIIKH.

(8) Temneparypa nosrym’st MpUUMAETHCS
OJTHAKOBOIO 32 IMIMPUHOI Ta JOBXKUHOIO
MIOJIYM 4.

B.3 BrnuiuBu BiTpy

B.3.1 Pe:xuM BeHTHISALET

()P Skmo y HpOTHIEKHUX CTiHAX
MIPOTUIIOKEKHOTO BIACIKY € BIKHa abo iCHye
J0JIaTKOBE JPKEPEIIO HAAXOJKEHHS MOBITPS 710
nmokexi (He BIKHA), pPO3paxyHOK Oyne
BUKOHaHUN 32 YMOBM MPHUMYCOBOi (IITY4HOT)
TATY MOBITPA. B iHIIOMY BUTIAZKY PO3paxyHOK
BUKOHYETbCS 0€3 YMOB IIPUMYCOBOT TATH.

B.3.2 BinxujieHHs1 mOJIyM’s1 BHACJTIIOK
BILIMBY BITpYy
(1) Ilepembauaerbcs, MmO TOIYyM s
MOIIMPIOETHCSL 3 TPOTHIOXKEKHOIO BIJCIKY
Kpi3b npopizu (quB. Pucynoxk B.1):
— MEPHEHANKYIAPHO 110 dacany;
— 3 BIOXWIEHHAM Ha 45° BHACHIIOK
BILJIUBY BITpY.

JACTY-H EN 1991-1-2:2010

the stability of the building should be classified
as window areas.

(6) The total area of windows in an
external wall is:

— the total area, according to (5), if it is
less than 50 % of the area of the relevant
external wall of the compartment;

— firstly the total area and secondly 50 %
of the area of the relevant external wall of the
compartment if, according to B.2.5, the area is
more than 50 %. These two situations should be
considered for calculation. When using 50 % of
the area of the external wall, the location and
geometry of the open surfaces should be chosen
so that the most severe case is considered.

(7) The size of the fire compartment
should not exceed 70 m in length, 18 m in
width and 5 m in height.

(8) The flame temperature should be
taken as uniform across the width and the
thickness of the flame.

B.3 Effects of wind

B.3.1 Mode of ventilation

(1P If there are windows on opposite
sides of the fire compartment or if additional air
is being fed to the fire from another source
(other than windows), the calculation shall be
done with forced draught conditions.
Otherwise, the calculation is done with no
forced draught conditions.

B.3.2 Flame deflection by wind

(1) Flames from an opening should be
assumed to be leaving the fire compartment
(see Figure B.1):

— perpendicular to the facade;

— with a deflection of 45° due to wind
effects.
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2
[osicHenHst Key
1 Birep 1 Wind
2 TopuU30HTANBHHH MOTIEPEYHHI TTepepi3 2 Horizontal cross section
Pucynok B.1 — Binxunensas nmomym’s Figure B.1 — Deflection of flame by wind
BHACIIIJIOK BIUIUBY BITPY
B.4 XapakTepHCTHKH TMOKeXKi Ta B.4 Characteristics of fire and flames
noJym’st
B.4.1 HeBumymena (nNpupoaHa) TsAra B.4.1 No forced draught
noBiTPst
1) HIBuakicTh TOpIHHS abo (1) The rate of burning or the rate of heat
TEIUIOBUAUICHHS BU3HAYAETHCSA 3a (HOpMYIIor0: release is given by:
, _ ; R 4y 1/2
Q=min ([AF - qgg )/Te:315(1 —e 0030 ) 4 [ﬁ] ) [MB1] [MW] (B.4)
(2) Temneparypa MPOTHIIOKEKHOTO (2) The temperature of the fire
BiJICIKY BU3HAETHCS 32 (HOPMYIIOIO: compartment is given by:
Tr=6000(1-e *Y0)0?(1-¢0002862) 11 (B.5)
(3) Bucora noxym’st (muB. Pucynok B.2) (3) The flame height (see Figure B.2) is
BH3HAYA€ETHCS 32 (POPMYIIOH0: given by:
2/3
— Q
|_|_ = max ﬂ:heq 2,37 (ﬁ) -1 (B6)
Aypg(heqa)
[PUMITKA fxmo pg=0,45 xr/m® Ta g=9,81 NOTE With p=0,45 kg/m® and g=9,81 m/s’ , this
M/c?, To s opmyna moske GyTH CIpOLIEHa 10 TAKOI: equation may be simplified to:
g 2/3
L,=1.9 (:) .y (B.7)
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horizontal cross section

vertical cross section
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1\2 heq! 3
v Pea

vertical cross section

& 2heg!3
N /

TOPU30HTAIILHUN BEPTUKAIbHUI BEPTUKAIbHUI
MTONIEPEYHUM TTepepi3 TONIEPEYHUM TTepepi3 TIONIEPEYHHM TTepepi3
L, =" [,2 | Meg . Peg |, o eq
= —_— & P =
L 3 LL_‘&" L H + T = L 5
I -
= — ;2 2 _ Peq)\®
Li=Litls Lf_"\ll L+ (LH - %) +L
wall above no wall above or
heq<1,25w; . cTiHM BHIIE HeMae Neg>1,25w;
CTIHA BUIIIE 260

Pucynok B.2 — Po3mipu nomym’s,
HEBUMYIIIEHA (IPUPOIHA) TSTa TOBITPS

(4) IHupuna mnomym’s JOPIBHIOE
mupuHi BikHa (auB. Pucynok B.2).

(5) I'muOuna momym’st cTaHOBUTH 2/3
BHCOTH BiKHa, TOOTO 2/3Neq (muB. PucyHok
B.2).

(6) ['opusoHTanpHa
MOJTYyM’S1:

— y pa3i HasBHOCTI CTIHM HaJl BIKHOM
BHU3HAYAETHCS 32 (popMynaMu:

Li=hey/3, siximo heg<1,25w;

L1+=0,3heq(heq/We)*>*, stkimio heg>1,25w
Ta BIACTaHb N0 OyAb-IKOTO IHIIOTO BiKHA
>4Wt

L=0,454heq(heg/2W)*** B
BUTIA/IKaX

— Y pa3i BiICYTHOCTI CTIHU HaJl BIKHOM
BH3HAYAETHCS 32 (HOPMYIIOIO:

MPOEKIIis

IHIIUX

L=0,6heq(Li/heq) ™
(7) JoBxkuHa TONYyM’St B3JIOBXK OCI
BHU3HAUYAETHCS 32 GOpMyIaMHu:
akmo L >0
Li=L+hey/2
y pa3l HasgBHOCTI CTIHHM HaJ BIKHOM
abo heq§1,25Wt
L=(LL%+(Ln — heg/3)%)2+heq/2
y pa3i BiICYTHOCTI CTiHH HaJ] BIKHOM

Figure B.2 — Flame dimensions, no
through draught

(4) The flame width is the window
width (see Figure B.2).

(5) The flame depth is 2/3 of the
window height: 2/3heq (See Figure B.2).

(6) The horizontal
flames:
— in case of a wall existing above the
window, is given by:
Ln=heq/3 if heg=<1,25w; (B.8)
L++=0,3heq(heq/wy)>>* if heg>1,25w; (B.9)
and distance to any other window >4w;

projection of

L1=0,454heq(heg/2wp)*>
in other cases

— in case of a wall not existing above
the window, is given by:

(B.10)

(B.11)
(7) The flame length along axis is
given by:
when L >0
(B.12)

if wall exist above window or if heg=<1,25w;

(B.13)
if no wall exist above window
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abo heq>1,25Wt

sxio L =0, tomi L=0

(8) Temmeparypa monym’s y BiKHI
BU3HAYA€THCS 32 (POPMYIIOH0:

Tw=520/[1-0,4725(L+wWd/Q)]+To [K]

ne

Lf'Wt/Q<1

9) KoeoimieHT  BHUIIPOMIiHIOBaHHS
noryM’ st ipuiiMaeThes e=1,0.

(10) TemmepaTypa mosym’st B3ZOBXK OCI
BU3HAYA€THCS 32 (POPMYIIOH0:

T=(Tw-To)[1-0,4725(L+w/ Q)]+ To [K]

ne Lewy/Q<1

L, — BizcTaHp B34OBX OCl BiJ BIKHA 10
TOYKH, B SKiil 3p00JICHO PO3PaXyHOK

(11)  KoedimieHT  BUIPOMIHIOBaHHS
MOJIyM’s1 BU3HAYAETHCS 32 (HOPMYJIOIO:

er= 1-e~ 0.3df

ne

df — ToBIIMHA TTOTYM 5T [M]

(12) Koedirient KOHBEKI[IITHOTO
TEII000MiHY BU3HAYAETHCS 32 (DOPMYIIOIO:

0:=4,67(1/deq)**(QIA,)*®

(13) Sxmo pamok abo OankoH (3
TOPU30HTATILHOIO MIPOCKIII€I0: W,)
3HAXOAMTHCS Ha piBHI BEpXy BiKHA MO BCId
foro mupuni (auB. Pucynox B.3), To mus
CTIHM HaJ| BIKHOM Ta 3a yMOBH Neg<1,25W;
BHUCOTAa Ta TOPU3OHTANIbHA MPOEKIIisl MOIYyM’ s
Mae OyTH MPUBEIACHA TAKUM YHHOM:

— BHCOTa monym’st L, 1o HaBeneHa B

(3), 3mentnyersest Ha W,(1+ V2 );
— TOpU30HTaIbHA MPOEKIis MoxyM’s Ly,
110 HaBezieHa B (6), 30inbmryeTbes Ha W,

W

abc=Ls¢
vertical cross section
BEPTUKAJIBHUN TONIEPEYHUN PO3Pi3

Pucynox B.3 — Bigxunenus momxym’s uepes
HasIBHICTH OAJIKOHY
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or if heg>1,25w;
when L, =0, then L+=0
(8) The flame temperature at the
window is given by:
(B.14)
with
Lf'Wt/Q<1
(9) The emissivity of flames at the
window may be taken as &=1,0.
(10) The flame temperature along the
axis is given by:
(B.15)
with Lywy/Q<1
L, is the axis length from the window to
the point where the calculation is made
(11) The emissivity of flames may be
taken as:

(B.16)
where
ds is the flame thickness [m]
(12) The convective heat transfer
coefficient is given by:
(B.17)
(13) If an awning or balcony (with
horizontal projection: W,) is located at the
level of the top of the window on its whole
width (see Figure B.3), for the wall above the
window and heq he<1,25w;, the height and
horizontal projection of the flame should be
modified as follows:
— the flame height L, given in (3) is
decreased by W,(1++/2 );
— the horizontal projection of the flame
Ly given in (6), is increased by W,.

abcde=L¢ Ta w,=ab

vertical cross section

BEPTUKAJIBHUNA TONIEPEUHUI TIepepi3
Figure B.3 — Deflection of flame by balcony



(14) Ons tux camux yMOB JJisl Jallika
a0o OankoHy, mo Bu3HaueHi B (13), 3a
BIJICYTHOCTI CTIHM HaJ BIKHOM a0o0 SKIIO
heg>1,25W;  BucOTa Ta  TOPHU3OHTAIBHA
MIPOEKIIis MTOTyM ' s1 Ma€e OyTH MpHUBeIeHa TAKUM
YUHOM:

— BUCOTa nosiym’st L, 1o HaBeneHa B
(3), 3mMenmyerbes Ha W,;

— TOpPHU3OHTANIbHA TPOEKIliS TMOIYM’ s
Ly, mo HaBemeHa B (6) 3 ypaxyBaHHSIM
3HaueHHs L, 30inbnryerbest Ha W,.

B.42 Illtyysna (mpumycoBa) THAra
NnoBiTPs
Q) [IBuKICTH TOpiHHS abo
TEIUIOBHU/IIJICHHSI BU3HAYAETHCS 32 (HOPMYJIOHO:
Q=(Ar0ra)/e [MB1]
(2) TemmepaTypa MPOTHUIIOXKEKHOTO
BIJICIKY BU3HAYAETHCS 32 POPMYIIOH0:

T=1 200((Ar Qs 4)/17,5- "2+,

(3) Bucora nonym’s (nuB. Pucynok B.4)
BU3HAYAETHCS 32 (POPMYJIOLO:

1 0,43 g
LL—(1,366 (3) r) — b,
TIPUMITKA SIkio u=6 Mm/c, TO
L.=0,628Q/A,**-heq

horizontal cross section
BEPTUKAIbHUM MTONIEpEeYHHI epepi3
w=w+0,4LH
Pucynoxk B.4 — Po3mipu nosnym’st, mTy4Ha
(mpumycoBa) TAra

(4) T'opusoHTanmpHa TPOEKIS TOIYM s
BH3HAYAETHCS 32 (POPMYIIOIO:
L+=0,605(u%/heg)*#(L+heq)
[PUMITKA  Skmo  u=6  wm/c, TO
Ln=1,33(L +heg)/heg” ™
(5) upuna momym’ss BU3HAYAETHCS 3a
dbopmyoro:
Wi=wi+0,4LH

JACTY-H EN 1991-1-2:2010

(14) With the same conditions for awning
or balcony as mentioned in (13), in the case of
no wall above the window or he>1,25w;, the
height and horizontal projection of the flame
should be modified as follows:

— the flame height L. given in (3) is
decreased by W,;

— the horizontal projection of the flame
Ly, obtained in (6) with the above mentioned
value of L is increased by W,.

B.4.2 Forced draught
(1) The rate of burning or the rate of heat
release is given by:

[MW] (B.18)
(2) The temperature of the fire
compartment is given by:
(B.19)
(3) The flame height (see Figure B.4) is
given by:

(B.20)
NOTE With u=6 m/s, L,=0,628Q/A,"*-he,

vertical cross section
BEPTUKAIbHUM MONIEPEYHHI po3pi3
Lf:(LL2+LH2)1/2
Figure B.4 — Flame dimensions, through or
forced draught

(4) The horizontal projection of flames is
given by:
(B.21)
NOTE With u=6 m/s, Ly=1,33(L +heq)/heq >

(5) The flame width is given by:
(B.22)
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(6) [HomxuHa mOIYyM’s B3JOBX OCi
BH3HAYAETHCS 332 (POPMYIIOIO:
Le=(L 222
(7) Temmeparypa modyM’s y BIKHI
BHU3HAYAETHCS 32 POPMYIIOH0:
Tw=520/(1-0,3325L+(A,)Y2/Q)+T, [K]
e L+AM21Q<1
(8)  KoedimieHT  BUIIPOMIHIOBaHHS
nojiyM’st y BikHi npuitmaetsces &=1,0.
(9) TemmepaTypa Mmoaym’s B3IOBX OCi
BHU3HAYAETHCS 32 POPMYIIOH0:

T=(1- 0,3325¢) (T, —T,) + T, [K]

ne

L, — BijcTaHp B3J0BX OCI BiJ BIKHA IO
TOYKH, B AKiil 3p00JIEHO PO3PAXYHOK.

(10)  KoedimieHT  BUIIPOMIHIOBAHHS
MOJIyM sl BU3HAYAETHCS 32 (POPMYIIOIO:

= 1—9_ 0,3 df

ne

df — ToBIIMHA TOTYM s [M]

(11) Koedimient KOHBEKIIITHOTO
TeII000MiHY BU3HAYa€Thes 3a HOpMyInoro:

2:=9,8(1/deq)**(Q/17,5A,+u/1,6)*°

MMPUMITKA fAxmmo u=6 m/c, To Koe]imieHT KOH-
BEKIIHHOTO TEIMJI000MIHY BU3HAYAETHCS 33 (POPMYIIOIO:

#:=9,8(1/deq) **(Q/17,5A,+3,75)>°

(12) Homo BmiuBy OankoHiB abo
namikiB (auB. Pucynok B.5), To Tpaektopis
MOJIyM sl TIICHSl TOPU3OHTANIBHOTO BiIXUICHHS
0ankoHOM a00 JAIIKOM € TaKOIO XK, K BKa3aHO
BHIIle, TOOTO 3MillleHa B 30BHIIIHINA OIK Ha
JOBXKUHY OajKoHa, ajie JIOBXKWHA TOIyM’si Lg
HE 3MIHIOETHCSI.

ab:Lf

Ilosicuens
1 Jamok

vertical cross section
BEPTUKAJIBHUM ITONIEPEUHUI
nepepi3
Pucynok B.5 — Bigxunenns noixym’s uepe3
HasBHICTH JaIllKa
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(6) The flame length along axis is given by:

(B.23)
(7) The flame temperature at the window
IS given by:
(B.24)
with Lr-A,Y2/Q<1
(8) The emissivity of flames at the
window may be taken as &=1,0.
(9) The flame temperature along the axis
IS given by:

(B.25)

where

L is the axis length from the window to
the point where the calculation is made.

(10) The emissivity of flames may be
taken as:

(B.26)
where
ds — is the flame thickness [m]
(11) The convective heat transfer
coefficient is given by:
(B.27)

NOTE With u=6 m/s the convective heat transfer
coefficient is given by

(12) Regarding the effects of balconies or
awnings, see Figure B.5, the flame trajectory,
after being deflected horizontally by a balcony
or awning, is the same as before, i.e. displaced
outwards by the depth of the balcony, but with
a flame length Lt unchanged.

Key
1 Awning
vertical cross section
BEPTUKAJIBHUM ITONIEPEYHUIN
po3pi3
Figure B.5 — Deflection of flame by awning



B.5 3araabHi KyTOBI KoedinieHTH

(1) 3arampHuii  KyTOBHM KOEQIIiEHT
bopmu @5 KOHCTPYKUIi IJIsl pajialiifHoro
TEIJTI000MIHY Kpi3b MPOPI3H BU3HAYAIOTHCS 32
dbopmyoro:

_ l:“-_:'i'f_'_'i"d-_:@f_:)d'_"'l:'i_s'if_5+ E4¢f_4:| dy

Pr [+, 0d, +(c+C,0d,

ne

@sj — KyTOBHI Koe]iIieHT i-1 TOBEpXHIi
KOHCTPYKLIi s IBOTO Mpopi3y 3rifiHO 3
nomatkoM G;

di — posmip mepepidy i-i MOBEpXHI
KOHCTPYKIIii,
Ci - xoedimienT 3axmmieHoOCTi i-1

MMOBEPXHI KOHCTPYKIIii:
- utst 3axuieHoi mosepxHi: Ci=0
- JUIS HE3aXHUIICHOI IOBEPXHI:
Ci=1
(2) KyroBuit koediuientr @r; s
MOBEPXHI KOHCTPYKLIi, 3 #AKOi Mpopi3 He
BUJIHO, JIOPIBHIOE HYIIIO.
(3) KyroBuii xoedimieHT @; KOHCTPYKIIil
JUIS TIPOMEHEBOr0 TEIJIOOOMIHY BiJl MOIYyM’s
BU3HAYAETHCS 38 YOPMYIIOK0:
®, = l__r:,_-:I:z_,_+’c:cI:z1]d,_+I:c5¢z5+c4cbujlce:
(4, 0d, + (0 +C,0d, !
Ie
@,; — KyTOBHIA KOCQIII€HT | -1 MOBEpXHI
KOHCTPYKIIi A7t MOJyM’sl 3TiHO 3 JOJIaTKOM

G

(4) KyroBuii xoediuieHT @,; TOBEPXOHb
KOHCTPYKIIIA NI IPOMEHEBOTO TEIIOOOMIHY
Bil moiayM’ss 0a3yeTbCcsi Ha €KBIBaJIEHTHHUX
MPSIMOKYTHUX poO3Mipax MoAyM’s. 3 IIi€r0
METOI0 PO3MIpH 1 MOJO0XKEHHS €KBIBaJIEHTHUX
MPSIMOKYTHHKIB, 10 B1J100paXaroTh
(GpoHTaIbHY MOBEPXHIO 1 OOKM MOIYM’sl AT
miei MeTH, MOBHHHI BH3HAYATHUChL 3TIIHO 3
monatkoM G. Jlnsg BCiX IHIIMX BHUIAIKIB
HeoOX11HO BUKOPHUCTOBYBATH po3mipu
noJjiyM’st 3rijHo 3 B.4.
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B.5 Overall configuration factors

(1) The overall configuration factor @x of
a member for radiative heat transfer from an
opening should be determined from:

(B.28)

where
@x; is the configuration factor of member
face i for that opening, see annex G;

di is the cross-sectional dimension of
member face i ;
Ci is the protection coefficient of member
face i as follows:
- for a protected face: Ci=0
- for an unprotected face: Ci=1

(2) The configuration factor @f; for a
member face from which the opening is not
visible should be taken as zero.

(3) The overall configuration factor @, of
a member for radiative heat transfer from a
flame should be determined from:

(B.29)

where
@, ; is the configuration factor of member
face i for that flame, see annex G

(4) The configuration factors @,; of
individual member faces for radiative heat
transfer from flames may be based on
equivalent rectangular flame dimensions. The
dimensions and locations of equivalent
rectangles representing the front and sides of a
flame for this purpose should be determined as
given in annex G. For all other purposes, the
flame dimensions given in B.4 of this annex
should be used.
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Honatox C
(moBiaKoBHIN)
JIOKAJII3OBAHI MTOXKEXI

(1) TemnnoBwii BIIUB JIOKATI30BaHOI
MOKEeXKI MOXKHA OINIHUTH 3a (hopmynamu, 1o
HaBe/lEHI B LbOMY JOJATKy. 3MIHM MaroTh
Oytu 3poOjeHi MOAO BIJHOCHOI BHCOTH
MOJTyM’sI IO CTEJI.

(2) TermmoBui TOTIK BijA JIOKaJIi30BaHOT
MOXKEXI 10 KOHCTPYKUIi CJiJ BU3HAYaTH 3a
dbopmynoro (3.1) Ta 6a3yBaTUCS HAa KyTOBOMY
KoediIienTi 3rigHo 3 nogarkom G.

(3) HomxwunHa mosym’st L¢ jJoKamizoBaHOi
noxexi (quB. Pucynok C.1) Bu3HavaeThes 3a
dbopmynoro:

L=-1,02D+0,0148Q%° [m]

(4) Slkmo moayMm’st HE TOPKAETHCS CTel
BinCiky (L+<H; nuB. Pucynox C.1) abo y pa3si
MOKEeX1 Ha BIAKPUTOMY MOBITpPI TemrepaTypa
) HOJIyM sl B3JI0BXK CUMETPUYHOL
BEPTUKAJIBHOI OCI TMOJIyM’si BU3HAYA€ThCS 32
dbopMmyIor0:

0»=20+0,25Q:”(z-20) **<900 [°C]

I

D - ongiamerp moaym’s [m], auB.
Pucynok C.1

Q — mBuUAKICTE TerIOBUIICHHS [BT]
IOKexK1 3rigHo 3 E.4

Q¢ — KOHBeKIIIiHa CKJIaJ0Ba IIBUIKOCTI
TETUIOBH/TIJICHHS [Bt], e Q.=0,8Q
MPUIMAETHCS 32 YMOBUAHHSAM

Z — BUCOTa [M] B37IOBX OCI MTOJIYM 51, JTUB.
Pucynok C.1

H — Bigctanb [M] BiJ ocepeaKy MOXKexi
no creni, quB. Pucynok C.1

Annex C
(informative)
LOCALISED FIRES

(1) The thermal action of a localised fire
can be assessed by using the expression given
in this annex. Differences have to be made
regarding the relative height of the flame to the
ceiling.

(2) The heat flux from a localised fire to a
structural element should be calculated with
expression (3.1), and based on a configuration
factor established according to annex G.

(3) The flame lengths L; of a localised fire
(see Figure C.1) is given by:

[m] (C.1)

(4) When the flame is not impacting the
ceiling of a compartment (Li<H; see Figure
C.1) or in case of fire in open air, the
temperature @y in the plume along the
symetrical vertical flame axis is given by:

(C.2)
Where
D is the diameter of the fire, m, see
Figure C.1

Q is the rate of heat release[W] of the fire
according to E.4

Q. is the convective part of the rate of
heat release [W], with Q.=0,8Q by default

z is the height [m] along the flame axis,
see Figure C.1

H is the distance [m] between the fire
source and the ceiling, see Figure C.1

Flame axis

Bich nonym’st

| —
H

L
{ i

z|
Pucynok C.1

(5) YMoBHUI TTOYAaTOK KOOPJAUHAT Zy OC1
BHU3HAYAETHCS 32 HOPMYIIOIO:

20=-1,02D+0,00524Q%* [m]
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L]

Figure C.1

(5) The virtual origin zp of the axis is
given by:
[m] (C.3)



(6) Skmo momyM’s TOPKAETbCsS CTei
(Le>H;, nuB. Pucynok C.2), TO TEIUIOBHI MOTIK
h [BT/MZ], o0 OTpUMajia BiJ TMOIyM s
OJVHMIA IUIOII TIOBEPXHI Ha piBHI cTe,
BU3HAYA€THCS 32 (HOPMYIIOH0:

A=100 000, sixuo y<0,30
A=136 300...121 000y, sikio 0,30<y<1,0
A=15 000y, sikmo y>1,0

e Y — Koe(ilieHT, Mo BU3HAYAIOTh 3a
gopmynom: y = r+H7+Z [-]

L,+H+z

I — TOpU3OHTAIBbHA BIJICTaHb [M]| MIiXK
BEPTUKAJIBHOIO BICCIO TOJIYM sl Ta TOYKOI Ha
CTelNi, M SKOi PO3PaXOBYETHCS TETJIOBHMA
noTiK, 1uB. Pucynoxk C.2

H — Bimcrans [M] Big ocepenky moxkexi
1o cremni, auB. Pucynok C.2

JACTY-H EN 1991-1-2:2010

(6) When the flame is impacting the ceiling
(Le=H: see Figure C.2) the heat flux A [W/m?]
received by the fire exposed unit surface area at
the level of the ceiling is given by:

£=100 000 if y<0,30
$=136 300 to 121 000y if 0,30<y<1,0 (C.4)
A=15 000y37 if y>1,0;
where y is a parameter given
r+H+z2'
by:y = L +H+z ]

r is the horizontal distance [m] between
the vertical axis of the fire and the point along
the ceiling where the thermal flux is calculated,
see Figure C.2

H is the distance [m] between the fire
source and the ceiling, see Figure C.2

Flame axis

Bicb nomym’s
i

—— h

r

=

Pucynok C.2

(7) TopusoHTanbHA MOBXKHHA MOJIYM’sI
Lh (muB. Pucynok C.2) Bu3HauyaeTbcs 3a
bopmynoro:

Lh=(2,9H(Q r)**)-H [m]

(8) IlIBMakicTh TEIUTOBHIIIEHHS Q*H

BHU3HAYAETHCS 32 HOPMYIIOIO:
Q" =Q/(1,11-10%H*°) []

(9) BepTtukanbHe MOJOKEHHS YMOBHOTO
Jokepena Termiaa Z' [M], BHU3HAuYaeThbCAd 3a
dbopmynamu:

2'=2,4D(Q **p-Q"p), sxmmo Q<10

2'=2,4D(1,0-Q ?p), sixmo Q 5>1,0

ne

Q' p=Q/(1,11-10°D*°) []

(10) TlormuHyTHII TETUIOBUMA IMOTIK Phet
OJMHMIICIO TUIOII TOBEPXHI Ha PiBHI CTemi
BH3HAYAETHCS 32 (POPMYIIOIO:

Pret=r0e-(On-20)—@-gny-e-0-[(Om+273)*-293%]

7ie BIANOBIAHI KOe(ilieHTH BU3HAYAIOThH
3a popmymnamu (3.2), (3.3) ta (C.4).

Figure C.2

(7) Ly, is the horizontal flame length (see
Figure C.2) given by the following relation:

[m] (C.5)
(8) Q w is a non-dimensional rate of heat
release given by:
(C.6)
(9) Z' is the vertical position of the virtual
heat source [m] and is given by:

2'=2,4D(Q"*°p—Q ") when Q'p<1,0 (C.7)
7'=2,4D(1-Q"#°p) when Q"p>1,0

where

(C.8)

(10) The net heat flux /e received by the
fire exposed unit surface area at the level of the
ceiling, is given by:

(C.9)
where the various coefficients depend on
expressions (3.2), (3.3) and (C.4).
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(11) Mpaswuna, mo HaBeneHi B (3)...(10)
JUIOTH JIUIIE 32 TAKKX YMOB:

- miametp nostym’st D<10 wm;

- IIBUJAKICTh TEIUIOBUIUICHHS IOJIYM s
Q<50 MBT.

(12) 3a HaAsABHOCTI JEKUIBKOX OKPEMHUX
JIOKaJi30BaHuX Moxkex popmyny (C.4) moxHa
BUKOPUCTOBYBATH JUIsi OTPUMaHHS 3HAYCHb
pI3HUX  3HAY€Hb TONVIMHYTHX  TEIJIOBHX
IIOTOKIB ﬁl, /7.2... OJIMHUIICIO TLJIOMII IMOBEPXHI
Ha piBHI cTemi. [loBHMI TEIUIOBHMA TOTIK
BHU3HAYAETHCS 32 POPMYIIOH0:

Po=+H...<100 000 [Br/m?]
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(11) The rules given in (3) to (10)
inclusive are valid if the following conditions
are met:

- the diameter of the fire is limited by
D<10 m;

- the rate of heat release of the fire is
limited by Q<50 MW.

(12) In case of several separate localised
fires, expression (C.4) may be used in order to
get the different individual heat fluxes /1, /...
received by the fire exposed unit surface area at
the level of the ceiling. The total heat flux may
be taken as:

[W/m?] (C.10)



Honarox D
(moBiaKoBMIN)
YTOYHEHI MOJAEJII HOXEXI

D.1 OnHo3onHi Moaei

(1) OgHO30HHY MOJZIENB 3aCTOCOBYIOTH
ISt YMOB ics criajaxy. Hnst
MPOTHUIIOKEKHOTO  BIJICIKY — NPUHAMAIOTHCS
OJHOPi/HI Temreparypa, T'yCTHHA, BHYTPILIHS
SHEepTis Ta TUCK Ta3y.

(2) Temmeparypa cimig OOYMCIIOBATH,
BPaxOBYIOYH:

— pillleHHA PIBHSAHD 30€PEKEHHS MaCH Ta
eHeprii,

— MacooOMiH MK BHYTPIIIHIM Ta30BUM
CEPEIOBHUILIEM, 30BHIIIHIM ra3zoBUM
cepenoBuIeM (Kpi3hb TPOPI3U) Ta TOKEKEIO
(WBUIKICTD MIPOTI3Y);

—  eHeprooOMiH  MDK  TOXEXero,
BHYTPIIIHIM Ta30BUM CEPEIOBUIIEM, CTIHAMU
Ta MpopizaMu.

(3) PiBHsIHHA cTaHy ig€aJbHOTO Ta3y
PO3TIISIAETHCS SIK:

Pin=pgRTq [H/M’]

(4) bananc Macu rasiB MPOTUIIOKEKHOTO
BIJICIKY BU3HAYAETHCS 32 POPMYIIO0

=M~ Moyt Mk [KF/C]

di
ne
dm . .
5 — UBHIKiCTB MacooOMIHy Ta3y y

MPOTHUIIOXKEKHOMY BIJICIKY

Moyt — UWIBHAKICTH Macd rasy, IIo
BUXOJIUTH KP13b MIPOpPi3n

Min — WIBUJKICTh MAacH Ta3y, 0 BXOJHUTh
Kpi3b IpopizH

My — MBUAKICTH MPOAYKTIB MipOJTi3y

(5) IlIBumaxicte MacooOMiIHY raszy Ta
HIBUJIKICTh MipOJIi3y MOKHA HE BPaxOBYBATH.
Toni

Mhn=Mout

Ili BTpatm Macu MOXHa OOYHMCIIUTH,
0a3ylounch Ha CTaTHYHOMY THCKY 4depes
PI3HUIIIO TYCTHHH HABKOJMIITHBOTO MOBITPS Ta
BHUCOKHX TEMIIEpPaTyp BiAMOBIIHO.

(6) Emneprernuynmii OamaHc Tra3iB |y
MIPOTUIIOKEKHOMY BIJICIKY BH3HA4a€ThCS 3a
dbopmyoro:

dEg
I:Q_Qout"'Qin—Qwau—Qrad [Br]

ae
Ey — BHyTpimHs eHepris ra3y [Jx]
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Annex D
(informative)
ADVANCED FIRE MODELS

D.1 One-zone models

(1) A one-zone model should apply for
post-flashover ~ conditions.  Homogeneous
temperature, density, internal energy and
pressure of the gas are assumed in the
compartment.

(2) The temperature should be calculated
considering:

— the resolution of mass conservation and
energy conservation equations;

— the exchange of mass between the
internal gas, the external gas (through
openings) and the fire (pyrolysis rate);

— the exchange of energy between the
fire, internal gas, walls and openings.

(3) The ideal gas law considered is:

[N/m?] (D.1)
(4) The mass balance of the compartment
gases is written as

[ka/s]
where

(D.2)

dm .
d—T is the rate of change of gas mass in

the fire compartment

Moyt IS the rate of gas mass going out
through the openings

Min is the rate of gas mass coming in
through the openings

My is the rate of pyrolysis products
generated

(5) The rate of change of gas mass and
the rate of pyrolysis may be neglected. Thus

(D.3)
These mass flows may be calculated
based on static pressure due to density
differences between air at ambient and high
temperatures, respectively.
(6) The energy balance of the gases in the
fire compartment may be taken as:

[W] (D.4)

where
Eq is the internal energy of gas [J]
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Q — mWBHIKICTh TEIUIOBUILICHHS BOTHIO
[BT]

Qout=Mouc T

Qin=MhncTamp )

Qua=(Ar-Any)/het — BTpata eneprii mo
OTOPOJIKYBAIBHUX TIOBEPXOHB

Qua=AnvoTt * — Brpara emeprii Bix
BHUIIPOMIHIOBAHHS KPi3b MIPOPI3H
ae:

¢ — nmuToMa TeroeMHICTh [J[k/krK]
Phet — BU3HAYAETBCS 3a (hopMyItoro (3.1)
/M — WBUAKICTh MacH rasy [Kr/c]

T — temnepatypa [K]

D.2 /IBo3oHHi Mmoaei

(1) [ABo3onHa Monenb 0Oa3yeTbcs Ha
NPUITYIICHHI PO HAKOMWYECHHS MPOAYKTIB
TOpIHHS IMJI CTEJICK0 Ha TOPH3OHTAIBHIN
MOBepxHi. PO3pI3HAIOTH Taki 30HU: BEpXHIN
piBeHb, HIDKHIM piBeHb, IOXKeXa Ta ii
[I0JIyM’sl, 3OBHIIIHE Tra30B€ CEPENOBUIIE Ta
CTIHH.

(2) Y BepxHBOMY piBHI MPUHMAIOTHCS
OJTHOPIJIHI XapaKTEPUCTUKH Tra3y.

(3) Obmin macu, eHeprii Ta XiMigyHO{
pPEUYOBUHU MOXKe OyTH pO3paxOoBaHUl Mix
[IUMU Pi3HUMH 30HAMHU.

(4) B ngaHOMy MNPOTHUIIOKEKHOMY
BIICIKY 3  DPIBHOMIDHO  PO3MOAUIEHUM
MOKEeKHUM HaBaHTAKEHHSM JBO30HHA MOJIETh
MTOKEXKI MOXKE TICPEHTH B OJHO30HHY MOXKEKY
3a O/IHi€1 3 TAKUX YMOB:

— SIKIIO TEeMIIepaTypa ra3y BEPXHBOTO
piBHA focsArae 3HaueHHs Oinbiie 3a 500 0C,

— SIKIIO BEPXHIH pi1BEHb 30UIbIIYETHCS
Tak, 1o 3aiiMae 80 % BUCOTHU BIJICIKY.

D.3 O6uucaoBaabHi Mojeni Tepmo-
Ta aepOANHAMIKH MOTOKY

(1) ObuncrOBaIbHA MOJICTH TEPMO- Ta
aepoIMHAMIKHU IIOTOKY MOXKeE oyt
BUKOPUCTaHA JUISI YHUCEIBHOTO  pillIeHHS
IupepeHiiHuX  pIBHSHb B YaCTKOBUX
MOXITHUX, M0 BHU3HAYAIOTH TEPMOJUHAMIYHI
Ta aepoJWHaMIUHI 3MIHHI BETUYMHU B YCIX

TOYKaX BIJICIKY.

[MPUMITKA OO6uucnroBanbHi MOEN TepMO-
Ta aepoauHamiku 1otoky abo CFD po3paxoByroTh
CHCTEMH, BPaxOBYIOUH THHAMIKY HOTOKY, TEIUIOOOMIH
Ta TOB’S3aHI 3 IMM SBUINA, 4Yepe3 BHPIIICHHS
(yHOAMEHTANPHUX pIBHAHB AWHaMikd moToky. Lli
PIBHSHHS € MaTeMaTHYHUM OOIPYHTYBaHHSIM TaKHUX
(hI3MYHNX 3aKOHIB 30€pEeKEHHS:
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Q is the rate of heat release of the fire

[W]

Qout=Moutc T

Qin=MhncTamb .

Qual=(A-Any) e, is the loss of energy to
the enclosure surfaces

Qraa=AnvoT; * is the loss of energy by
radiation through the openings

with:

c is the specific heat [J/kgK]

Phet is given by expression (3.1)

mis the gas mass rate [kg/s]

T'is the temperature [K]

D.2 Two-zone models

(1) A two-zone model is based on the
assumption of accumulation of combustion
products in a layer beneath the ceiling, with a
horizontal interface. Different zones are
defined: the upper layer, the lower layer, the
fire and its plume, the external gas and walls.

(2) In the upper layer, uniform
characteristics of the gas may be assumed.

(3) The exchanges of mass, energy and
chemical substance may be calculated between
these different zones.

(4) In a given fire compartment with a
uniformly distributed fire load, a two-zone fire
model may develop into a one-zone fire in one
of the following situations:

— if the gas temperature of the upper layer
gets higher than 500 °C,

— if the upper layer is growing so to cover
80% of the compartment height.

D.3 Computational fluid dynamic
models

(1) A computational fluid dynamic model
may be used to solve numerically the partial
differential equations giving, in all points of the
compartment, the thermo-dynamic and aero-
dynamic variables.

NOTE Computational fluid dynamic models, or
CFD, analyse systems involving fluid flow, heat transfer
and associated phenomena by solving the fundamental
equations of the fluid flow. These equations represent the
mathematical statements of the conservation laws of
physics:



— Maca razy 30epiraerbcs;

— MIBUAKICTH 3MiHM KiJTBKOCTI pyXy (iMIyJbCy)
JIOPIBHIOE CyMi CHJI Ha YacTHHY (OIWHHITIO) TOTOKY
(mpyruit 3axoH HeioTOHA);

— IIBUIAKICTH 3MIHHM €Heprii, IO IOPiBHIOE
CyMapHill IBHUAKOCTI TPHPOCTY TeIUia Ta poOOTH, sKa
BUKOHAHA YaCTUHOIO (OJUHMIEI0) IMOTOKY (TepIIuii
3aKOH TEPMOJIUHAMIKH).

JACTY-H EN 1991-1-2:2010

— the mass of a fluid is conserved;
— the rate of change of momentum equals the sum
of the forces on a fluid particle (Newton’s second law);

— the rate of change of energy is equal to the sum

of the rate of heat increase and the rate of work done on a
fluid particle (first law of thermodynamics).

o1
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Jonatok E
(moBiaKoBHIN)
I'YCTUHA IOTOKY

E.1 3aranbHi nosnoxeHHst

(1) 'yctuHa noToKy, sSika BUKOpPHUCTaHa B
pO3paxyHKax, MOBHHHA MaTH pPO3PaXyHKOBE
3HAuYEHHS, 1110 BU3HAYCHE 3 BUMIpIOBaHb a00, B
ocoONMBHX  BHUMajgKax,  Oa3yeTbcs  Ha
3HAYCHHIX HOPMOBAHOI MEXI BOTHECTIMKOCTI,
SIK1 HAaBEJICHI B HAI[IOHAJILHUX HOPMaX.

(2) Po3paxyHkoBe 3Ha4YCHHS MOXKe OyTH
BHU3HAYCHE!

— 3a HaIllOHAWIBHOK  KJacu(iKaIli€ro
MOKEKHOTO  HABAHTAXKEHHS  IPUMIIICHB;
Ta/abo

— OKpEeMO JUIs IHIUBIAYaIIEHOTO MPOEKTY
[UIIXOM TPOBEJIEHHS OISy TOXKEKHOTO
HABaHTAKCHHS.

(3) Po3paxyHkoBe 3HaYEHHS MOKEKHOTO
HAaBaHTAXCHHS  (fqg  BHU3HAYAEThCA 32
dbopmyoro:

O ¢=Ct k-M-Oq1-Oqz-0n [MTic/M%]

ne

m — koeirieHt ropinus (aus. E.3)

0q1 — KoeQillieHT, 110 BPaxOBY€E PU3UK
BHUHUKHCHHS ITOXKEX1 3aJIEKHO BiJ pPO3MIpIiB
Biaciky (nuB. Tabmuirio E.1)

Oq2 — KOEQIILI€HT, 1[0 BPaXOBYE PU3HK
BUHUKHEHHS TIOKEXI 3aJIeKHO Bl THUITY
npumimenns (auB. Tabmuio E.1)

10
S, =] 6. — xoediuient, mo Bpaxoye
i=1

PI3HOMAHITHI 1-TI aKTHUBHI MPOTHUIIOXKEXKHI
3axoau (cripuHKIIED, CUTHaJIi3alis,
aBTOMAaTHYHE OTOBIIICHHA NP0 HEOE3MeKy,
MOXKEXKHO-PATYBAJIBbHI MiJpo3ainn Tomo). Lli
aKTUBHI IPOTUIIOKEXKHI 3aXO0Au 3a3BUYail
3aCTOCOBYIOTBCSL JUISL  30€pEKEHHsSI KUTTA,
(nuB. Tabmuito Ta myHKTH (4) 1 (5)).

O k — HOpMaTHBHE MOKEXKHE
HaBaHTAXXCHHS HA OJMHHINIO TUIONI IMOBEPXY
[Mx/M?] (zuB. Tabmumo E.4)
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Annex E
(informative)
FIRE LOAD DENSITIES

E.1 General

(1) The fire load density used in
calculations should be a design value, either
based on measurements or in special cases
based on fire resistance requirements given in
national regulations.

(2) The design value may be determined:

— from a national fire load classification
of occupancies; and/or

— specific for an individual project by
performing a fire load survey.

(3) The design value of the fire load g g is
defined as:

[MI/m?] (E.1)

where

m is the combustion factor (see E.3);

dq1 1S a factor taking into account the fire
activation risk due to the size of the
compartment (see Table E.1)

dq2 is a factor taking into account the fire
activation risk due to the type of occupancy
(see Table E.1)

10
8, =] ] 6. is afactor taking into account
i=1
the different active fire fighting measures i
(sprinkler,  detection,  automatic  alarm
transmission, firemen ...). These active
measures are generally imposed for life safety
reason (see Table E.2 and clauses (4) and (5)).

Grk 1S the characteristic fire load density
per unit floor area [MJ/m?] (see f.i. Table E.4)



Table E.1 — Factors dq1, dg2
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Compartment floor Danger of Fire Danger of Fire Examples of
area 4y [m’] Activation g Activation dg, Occupancies
25 1,10 0,78 artga“e.ry, museum,
swimming pool
250 1,50 1,00 offlces,re3|d(_ence,
hotel, paper industry
2500 1,90 1,22 manufactory for .
machinery & engines
5000 2,00 1,44 chgm.lcal laboratory,
painting workshop
10 000 2,13 1,66 manufactory of.
fireworks or paints

Tadanus E.1 — KoediuieHTH dg1, g2

[Tnoma moBepxy Pu3uk BUHUKHEHHS Pu3uk BUHUKHEHHS o )
Bizciky Af [M?] TIOXKEX1 Jg1 TIOXKEXKI Jg2 PHICIAH TIPHMITIEHD
rajiepesi MUCTEIITB,
25 1,10 0,78 My3ei, OaceiH s
[IJIaBaHHS
odicH, KUTIOBE
250 1,50 1,00 MPUMIIIECHHS, TOTEb,
narnepoBa iHaycTpis
2500 1,90 1,22 MaIIMHOOYI1BHUHN 3aBOJ
ximiuHa aboparopis,
5000 2,00 1,44 ex hapOyBaHs
10 000 213 166 3aBOJ] 3 BUTOTOBJICHHS
' ' (eepBepkiB abo papo

Table E.2 — Factors d,;

Function o,; of Active Fire Fighting Measures

Automatic Fire | Automatic Fire Detection Manual Fire Suppression
Suppression
ke g
e o S <) @ 4
< 2 - & 8 o (=2 ‘= =} <5 S
=3 g z <te | & o © 8 | &
o2 T £ 0o M ® 2 = 7
c 2 = =< £2a4 T o 2 £ £
S 2 o Q S £ X = < =y 5
E = 2 g E S S g by t o)
+— (b} — © — X
I : N R -
= < )
0| 1 |2 ByHeat| .Y
y Smoke
Ont On2 On3 On4 Ons Ons On7 Ong Ong On10
0,61(1,0/0,87|0,7{ 0,870r0,73 0,87 0,61 0r 0,78 090r1 |100r15 |1,00r
orl>5 1,5
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Ta6aunsa E.2 — KoedimienT dy;

3aNekHICTh Oy Bl aKTUBHUX MPOTUIIOKEIKHUX 3aXO0/IiB
ABTOMaTHYHE ABTOMaTHYHA IOXKEKHA Pyune moxexoracinas
[MOYKEXKOTraciHHS CUTHAJTI3aIis
s =
§ T T S
X K S =
L = = S 9 o T | o 5 ¥ ‘= =
o = e % ;1 S &0 Q| © e E s o
QO 9 T = EW%xOmEOm.E e L o gg
S E 5= 5 & Hﬁﬁoﬁgﬁngﬁ’ii =& 5 S
T w < S ¥ =~ [S) = K
T o g Q 52 s L EBS|E o = o g5 = o =
e S =t o a & R S =
=5 = S o3 2-.5@;2%:@2%:( 5 g =i 52‘3
s = T 2 < .9 m AL o EE|E EE = o F S
S 5 = g 222885 E = 5 o,
g 2 S Z 3 5T X8 a | »a S = =
[~ M = o S| 2 2=} N
jﬂa M E = R
< 5 M
[TinBuIe
HHS
0| 1] 2 Jumy
TeMIiepa
TypHu
5n1 5n2 5n3 5n4 5n5 5n6 5n7 5n8 5n9 5n10
0,9 a6o 1
0,61 |1,01(0,87|0,7| 0,87 abo 0,73 0,87 0,61 a6o 0,78 160 0.5 1,0 a6o 1,5|1,0 aGo 1,5
5

(4) Jns HOpMaJIbHUX MPOTHUIIOKEKHUX
3ax0/1iB, 1110 3aBXKIU MalOTh OYTH IPEICTaBIIECHI,
Takux  AK  Oe3meuHi  Imix’i3HI  IUISXH,
MIPOTHITOKEKH1 MIPUCTPOIT Ta CHCTEMH
BHUJIAJICHHS UMY 31 CXOJIOBHX KJIITHH, 3HAUCHHS
Oni 3rimHo 3 Tabmunero E.2 Mae popiBHIOBaTH
1,0. Opnak, SKIIO MPOTHIOXKEKHI 3aXOAH HE
nependaveHi, BIAMOBIAHI 3HAYEHHS Onj MAalOTh
nopiBHIOBatH 1,5.

%) Skmio CXOJIOBI KJIITHHH
nepeOyBarOTh i)l HA/UTUIIKOBUM THCKOM Y
pasi MOXKEKHOT TPHUBOTH, 3HAYCHHS

koedimienTy Jpg 3rimHo 3 Tabmumero E.2
MaroTh JopiBHIOBaTH 0,9.

(6) IlonepenHiit miaXia IPYHTYETHCS Ha
MNPUIYIICHH], 110 BUMOTH  BiJNOBIAHUX
€BPONENCHKUX CTAaHAApPTIB Ha CHPUHKIIEPHI
CUCTeMHU, BHSBJICHHS, aBapiiHOT cHUTHai3aril
Ta CHCTEMH BHJAICHHS JIUMYy JIOTPUMAaHI,
nuBuch Takoxk 1.3. TlpoTe MicueBi ymoBH
MOXXYTh BIUIMHYTH Ha 4YHCIa, IO BKa3aHi y
Tabmumi  E.2. Tlocunanas 3po0ieHo Ha
OcunoBononoxauit  Jlokyment CEN/TC250
/SC1/N300A.

E.2 BusHayeHHSI TyCTHHH NIOTOKY
E.2.1 3aranabHi noJ105keHHS

(1) TIloxexHe HaBaHTaXEHHA Mae
BKJIIOYATH BeCh TOpIOYMil BMicT OymaiBii Ta
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(4) For the normal fire fighting measures,
which should almost always be present, such as
the safe access routes, fire fighting devices, and
smoke exhaust systems in staircases, the dy;
values of Table E.2 should be taken as 1,0.
However, if these fire fighting measures have
not been foreseen, the corresponding ¢,; value
should be taken as 1,5.

(5) If staircases are put under
overpressure in case of fire alarm, the factor dng
of Table E.2 may be taken as 0,9.

(6) The preceding approach is based on
the assumption that the requirements in the
relevant European Standards on sprinklers,
detection, alarm, smoke exhaust systems are
met, see also 1.3. However local circumstances
may influence the numbers given in Table E.2.
Reference is made to the Background
Document CEN/TC250/SC1/N300A.

E.2 Determination of fire load densities

E.2.1 General
(1) The fire load should consist of all
combustible building contents and the relevant



BIJIMOBIHI T'OPIOYi YAaCTHMHU KOHCTPYKTHBHOI
CHUCTEMH, BpPAXOBYIOUM OOJMITIOBaHHSI Ta
ornopsi/pkeHHs. ['oproyi yacTWHU TOPiHHS, IO
HE OOBYIUIIOIOTBCS TMPOTITOM TIOKEXKI, HE
BPaxXOBYIOTb.

(2) Ons BU3HAYEHHS TYCTUHH TIOTOKY
3aCTOCOBYIOTH TaKI IMiIPO3/IIN:

— Kkiacudikais OXKEKHOI0
HAaBaHTAXCHHS mnpumimeHs (muB. E.2.5);
Ta/abo

— IHOWBiOyaJdbHA  OIIIHKA TyCTUHU
noTokiB (muB. E.2.6).

(3) Sxmo rycTuHA MOTOKY BU3HAYAETHCS
3 kjacudikallii TMOXXEKHOTO0 HaBaHTAKCHHS
MPUMIIIICHb, MMOKEIKHE HaBaHTA)KECHHS
PO3PI3HSIOTH SIK:

- ITOKEKHE HaBaHTAKECHHS B
MPUMIILIEHHSX 3T1HO 3 KiIacuQiKaIli€ro;

— TMOXE)KHE HABAHTAXKEHHS B OYIiBII
(KOHCTpYKIIil, OOJMIIOBaHHS Ta OMOPAMI-
JKEHHs), 10 3a3BMYaii HE BXOAWTH JIO
knacudikaiii Ta Oyze BUSHAYEHO 3 HACTYIHUX
ITyHKTIB.

E.2.2 BusnaueHnns
(1) XapakTepucTUIHE TTOKEIKHE
HaBaHTAKEHHS BUBHAYAETHCA 32 (POPMYIIOIO:

Qi k=M i-Hui- i=ZQsixi [MIx]

ne

Mii — KUIBKICTH TOPIOUOro Matepiany
[kr], 3rigHo 3 (3) Ta (4)

Hyi — T1oBHa Temiora 3rOpsHHS
[Mx/xr], nus. (E.2.4)

¥, — JOBUIbHUN KOE(DIIIEHT OILIHKH

3aXUIIEHOI0 MOKEXHOI0 HaBaHTA)KEHHS, JHB.
E.2.3

(2) XapaxkTepucTU4Ha TyCTHHA IOTOKY
Ofk Ha OJMHHUIIO IOl BU3HAYAETHCA 3a
dhopmyroro:

Ok =Qri /A [MIx/M°]

ne

A — moma NpPOTUIOKEKHOTO BIJICIKY
(Af) abo 6GasoBoro mpocropy, abo IuTOIIA
BHYTPIIITHBOI ~ TIOBEPXHI  MPOTHUIIOKEKHOTO
BiICIKY (At), 10 BH3HAYaOTh Cfk YU ik
BiJIMTOB1THO

(3) TlocriifHi TOXKEXHI HABaHTAKEHHS,
SKi BBaKAIOTh HE3MIHHUMHU MPOTATOM CTPOKY
eKcIuTyaTarii OymiBIIi, MaIOTh Ooytn
MpeJCTaBiIeHl X OYIKyBaHUMHU 3HAYCHHSIIMH,
10 OTPUMaHi 3a pe3yabTaTaMHi 00CTEKEHHSI.

(4) TumyacoBi MOXKEXKHI HaBaHTAKCHHS,
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combustible parts of the construction, including
linings and finishings. Combustible parts of the
combustion which do not char during the fire
need not to be taken into account.

(2) The following clauses apply for the
determination of fire load densities:

— from a fire load classification of
occupancies (see E.2.5); and/or

— specific for an individual project (see
E.2.6).

(3) Where fire load densities are
determined from a fire load classification of
occupancies, fire loads are distinguished as:

— fire loads from the occupancy, given by
the classification;

— fire loads from the building
(construction elements, linings and finishings)
which are generally not included in the
classification and are then determined
according to the following clauses, as relevant.

E.2.2 Definitions

(1) The characteristic fire load is defined
as:

[MJ] (E.2)

where

My is the amount of combustible material
[kg], according to (3) and (4)

Hy;i is the net calorific value [MJ/Kg], see
(E.2.4)

¥; is the optional factor for assessing
protected fire loads, see (E.2.3)

(2) The characteristic fire load density ¢«
per unit area is defined as:

[MJ/m?] (E.3)
where
A is the floor area (As) of the fire
compartment or reference space, or inner
surface area (A;) of the fire compartment,

giving Qs OF Qi

(3) Permanent fire loads, which are not
expected to vary during the service life of a
structure, should be introduced by their
expected values resulting from the survey.

(4) Variable fire loads, which may vary
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AKI MOXXYTb 3MIHIOBATHCSI MPOTSATOM CTPOKY
eKcIuTyaTartii OymiBIIi, MarTh Ooytn
NpPEJCTaBICHI iX OYIKYBaHUMH 3HAYECHHSIMH,
mo He Oyayrts mepeBuieHi mpotsarom 80 %
Jacy.

E.2.3 3axumeni MOZKEXKHI
HaBaHTaKeHHS

(1) ToxexxHi HABaHTAKEHHS IPUMIIICHB,
SKI 3alpOCKTOBaHI Tak, 100 BUTPUMATH
MOKEXKY, HE PO3TIIAIAIOTHCS.

(2) Ioxxe)kH1 HAaBaHTAXEHHS HETOPHOYHMX
MpUMIIIeHb 0€3 CIeliaTbHOr0 PO3paxyHKy Ha
BOTHECTIHKICTh, ajie SKI BUUIJIM MPOTATOM
MOKEXKI1, PO3TIIAAI0Th TAKUM YHHOM:

HaliOinpiie 1mojke)kHe HaBaHTa)KEHHS,
ane moHaiMmenme 10 % Big 3aXUIICHUX
MOKS)KHUX HaBaHTaXKEHb, 3 Koe(DIIiEHTOM
¥=1,0.

Skiio JTAHOTO [TOKEKHOI0
HAaBaHTAXCHHS  Pa3oM 3  HE3aXUIICHUMU
MMOKE)KHUMH HaBaHTAXEHHAMU HEIOCTAaTHLO,
00 HarpiBaTé PEIITy 3aXUIICHUX IMOKEKHUX
HABaHTAXXCHb BUIIEC TEMIICPATypH 3aropsiHHS,
TOMI JUIS PEITYy 3aXUIICHUX IOXKEeKHUX
HAaBaHTAKCHb MOXXHA BBOJUTH KOEQIIi€HT
¥=0,0.

Jlns 1HIIMX BHNAAKIB 3HA4YCHHS ¥ Clmin
BH3HAYaTH OKPEMO.

E.2.4 IloBHa Ten10Ta 3ropsiHHsA

(1) ToBHy TenmnoTy 3ropsiHHSA CIij
Bu3Hadaty 3ringo 3 EN 1SO 1716:2002.

(2) Bonoricte MartepialliB BpaXxOBYETbCS
B PO3paxyHKax TaKUM YHHOM:

Hu=Huo(1-0,01u)~0,025u [MTx/xr]

Ie
U — BOJIOTICTb, MPOILICHT BiJ] YUCTOI Baru

Hyo — moBHa TerioTa 3ropsHHS CYXHX
MarepiajiB

(3) IloBHa TemoTa 3TOPSIHHS MAESIKUX
TBEpAMX, PLAKMX MaTepiajiB Ta Ta3iB
HaBeneHo B Taomumi E.3.
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during the service life of a structure, should be
represented by values, which are expected not
to be exceeded during 80 % of time.

E.2.3 Protected fire loads

(1) Fire loads in containments which are
designed to survive fire exposure need not be
considered.

(2) Fire loads in non-combustible
containments with no specific fire design, but
which remain intact during fire exposure, may
be considered as follows:

The largest fire load, but at least 10 % of
the protected fire loads, is associated with
¥:=1,0.

If this fire load plus the unprotected fire
loads are not sufficient to heat the remaining
protected fire loads beyond ignition
temperature, then the remaining protected fire
loads may be associated with ¥;=0,0.

Otherwise, ¥; values need to be assessed
individually.

E.2.4 Net calorific values

(1) Net calorific values should be
determined according to EN ISO 1716:2002.

(2) The moisture content of materials may
be taken into account as follows:

[MJ/kg] (E.4)

where

u is the moisture content expressed as
percentage of dry weight

Hyo is the net calorific value of dry
materials

(3) Net calorific values of some solids,
liquids and gases are given in Table E.3.
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Table E.3 — Net calorific values H, [MJ/kg] of combustible materials for calculation of fire loads

Solids

Wood 17,5

Other cellulosic materials:
- Clothes;
- Cork;
- Cotton;
- Paper, cardboard;
- Silk;
- Straw;
- Wool

20

Carbon:
- Anthracit; 30
- Charcoal;
- Coal

Chemicals

Paraffin series:
- Methane;
- Ethane; 50
- Propane;
- Butane

Olefin series:
- Ethylene; 45
- Propylen;
- Butene

Aromatic series:
- Benzene;
- Toluene

40

Alcohols:
- Methanol; 30
- Ethanol;
- Ethyl alcohol

Fuels:
- Gasoline, petroleum; 45
- Diesel

Pure hydrocarbons plastics:
- Polyethylene;
- Polystyrene;
- Polypropylene

40

Other products

ABS (plastic) 35

Polyester (plastic) 30

Polyisocyanerat and polyurethane (plastics) 25

Polyvinylchloride, PVC (plastic) 20

Bitumen, asphalt 40

Leather 20

Linoleum 20

Rubber tyre 30

NOTE The values given in this table are not applicable for calculating energy content of fuels.
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Ta6auusa E.3 — [Tosua ternora sropsinas Hy [MX/Kr]| TOproYrx MaTepiaiiB IS pO3PaXyHKY MOKEKHOTO
HABaHTAXKCHHS

Teepai maTepiaan

JlepeBuHa 17,5

[H111 mesnroI03H1 MaTepianu: 20
- OJISIT;
- KOPOK;
- 0aBOBHA;
- marip, KapToH;
- IIIOBK;
- COJIOMa;
- EPCTh, BOBHA

Byrnenesi: 30
- QHTPAINT;
- ICpPEBHE BYTLILIS,
- KaM’sTHEe BYTULIS

XiMiuHi peyoBMHHI

[MapadinoBwuii psi: 50
- METaH;
- eTaH;
- TIPOIIaH;
- OyraH

OnedinoBuii psia: 45
- €THJICH;
- POIILJIEH;
- OyTeH

ApoMaTHYHUH psA: 40
- OEH3011;
- TOITyOJI

Cnuptu: 30
- METaHOIL;
- €TaHOII;
- €TWJIOBUH CITUPT

[TanbHe: 45
- OeH3uH, HadTa;
- IM3eIIbHE MaJIuBO

ByrneBonneBi muiactmacu 6€3 TOMIIIOK: 40
- IOJIIETUIICH;
- TIOJIICTUPOJT; - MOJIINPOILIEH

Inmi MmaTepiaan

ABS (mnmactmaca) 35

ITomiectep (Tutactmaca) 30

ITomniizonManypuT Ta nouiyperas (IjacTMaca) 25

[Monisininxnopux, [1BX (mmactmaca) 20

bitym, acanbT 40

[kipa 20

JlinHoneym 20

[IuHHMIT KaydyK 30

IMPUMITKA 3HaueHHs, 0 HABEJICHI B Iill TAOIUIIl, HE 3aCTOCOBYIOTHCS IPH OOYUCICHHI BMICTY €HEpTii MajinBa.
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E.2.5 Knacupikanmis  moxexHoro
HABAHTAKEHHS PUMillleHb
(1) I'yctuny MOTOKY CITi g

KiIacuikyBaTu 3aJeKHO BiJl TpPHU3HAYCHHS
MPUMILICHHS, fioro TUTOII Ta
BUKOPUCTOBYBAaTH  SIK  XapaKTCPUCTUYHY
IYCTHHY TOTOKY Gk [MJ[x/M%], mo HaBemena
B Ta0muui E.4.

JACTY-H EN 1991-1-2:2010

E.2.5 Fire load classification of
occupancies

(1) The fire load densities should be
classified according to occupancy, be related to
the floor area, and be used as characteristic fire
load densities gfx [MJ/m?], as given in Table
E.4.

Table E.4 — Fire load densities ggx [MJ/m?] for different occupancies

Occupancy Average 80% Fractile

Dwelling 780 948
Hospital (room) 230 280
Hotel (room) 310 377
Library 1500 1824
Office 420 511
Classroom of a scool 285 347
Shopping centre 600 730
Theatre (cinema) 300 365
Transport (public space) 100 122
NOTE Gumbel distribution is assumed for the 80 % fractile.

Ta6anus E.4 — U'ycrina noToky Grx [MJx/m] wist pisHEX npuMiIieHs

[TpumimeHHs CepenHe 3HaUYCHHS 80 % KBaHTHIb
JKutiose 780 948
JlikapHsHa manara 230 280
['otenbHUIT HOMEP 310 377
bibmioreka 1500 1824
Odic 420 511
KnacuHa xiMHaTa B IIKOJI 285 347
TopriBeabHHI TIEHTP 600 730
Teatp (kxiHO) 300 365
TpaH(;nopT (rpoMazcbke 100 122
MPUMIIICHHS)

IMPUMITKA Posnoain ['ym6ens npuitMaetbest st 80 % KBaHTHIIS.

(2) 3HaueHHS TYCTUHHM TOTOKY (fk, IO
HaBezieHi B Tabmuni E.4, nificHi, sxmo d;2=1,0
(muB. Tabmumro E.1).

(3) HoxexxHi HaBaHTaxkeHHS B Ta0muir
E.4 onmificmi it 3BHYAliHMX BIACIKIB, IO
MOB’sI3aH1 31 BKAa3aHUMHU TYT HMPHUMIIIEHHSIMHU.
CroenianpHi  NPUMIIIEHHS  PO3TJISIAIOTHCS
Biamosiguo g0 E.2.2.

(4) TloxexHi  HAaBaHTAKCHHS  BiJ
OyniBenb (KOHCTPYKINi, OOJHUIIOBAaHHSA Ta
OTIOPSIIKEHHS) CJIiJT BU3HA4aTH 3rigHo 3 E.2.2.
[{uMu TTOKe)KHUMHU HABaHTAXKCHHSIMH, Y pasi
noTpedu, MaroTh OyTH JONMOBHEHI 3HAYCHHS
I'YCTHUHH MOTOKY, 1110 HaBezAeHi B (1).

(2) The values of the fire load density gk
given in Table E.4 are valid in case of a factor
042=1,0 (see Table E.1).

(3) The fire loads in Table E.4 are valid
for ordinary compartments in connection with
the here given occupancies. Special rooms are
considered according to E.2.2.

(4) Fire loads from the building
(construction elements, linings and finishings)
should be determined according to E.2.2. These
should be added to the fire load densities of (1)
if relevant.
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E.2.6 InguBinyajibHa OoliHKa I'yCTHHH
NMOTOKY

(1) 3a BimcyTHOCTI Kiacy HpPUMIIICHHS
ryCTUHa TOTOKY MOXe OyTh  OKpeMo
BU3HA4YCHA Ui IHAMBIIYadbHOTO MPOCKTY
yepe3 00CTEeKEHHS MOKEeKHOTO HABAHTAKEHHS
B IPUMIIICHHI.

(2) TloxexH1 HaBaHTAXEHHS Ta MICLA 1X
po3TalryBaHHS CHiJ OLIHIOBATH 3aJIEKHO BiJl
MPU3HAYCHHS MPUMIIICHb, HAsBHOCTI MeOJIiB
Ta X po3TamryBaHHs, 3MiH |y  daci,
HECHPUATIUBUX TEHJICHI[II Ta MOXKJIMBHUX 3MIH
MPU3HAYCHHS TPUMIIICHHS.

(3) Sxmo  MOXIHBO,  OIIIHIOETHCS
CXOXKUH ICHYIOUMH TPOEKT TakK, IO MOXKJIHMBI
BiJIMIHHOCT] MIXK 3aIlJJAHOBAaHUM Ta 1CHYIOUHM
NpOeKTaMH  MalTh  Oyrm  0OyMOBIIEHi
3aMOBHHUKOM.

E.3 IIpouec ropinus

(1) TIlpomec  rTOpiHHA  HEOOXiTHO
pO3MIISIIATH  3aJCKHO  BiJl ~ MPHU3HAYCHHS
MPUMIIICHHS Ta TUITY MIOKEKHOTO
HaBaHTaXCHHSI.

(2) s OLIBIIOCTI  IENIOJIO3HUX
MarepiaiaiB KoedilieHT TOpiHHS MPUUMAETHC
m=0,8.

E.4 llIBuakicTh TemnoBuaiienus Q
(1) a3y 3aiiMaHHS BH3HAIOTh 3a
dhopmyroro:

Qzloﬁ(
ne
Q — mBUAKICTH TEIIOBHUIIICHHS [BT]
t —uac [c]

t, — 4Jac, HEOOXIOHUM I JOCATHEHHS
MIBUAKOCTI TeIuioBuaineHas 1 MBT

(2) Ilapamerp t, Ta MakcuMaibHa
MBUAKOCTI TeroBuaIeHHs RHRs mist pisamnx
MpPUMIILEHb, 1110 HaBeneHl B Tabnumi E.5
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E.2.6 Individual assessment of fire load
densities

(1) In the absence of occupancy classes,
fire load densities may be specifically
determined for an individual project by
performing a survey of fire loads from the
occupancy.

(2) The fire loads and their local
arrangement should be estimated considering
the intended use, furnishing and installations,
variations with time, unfavourable trends and
possible modifications of occupancy.

(3) Where available, a survey should be
performed in a comparable existing project,
such that only possible differences between the
intended and existing project need to be
specified by the client.

E.3 Combustion behaviour

(1) The combustion behaviour should be
considered in function of the occupancy and of
the type of fire load.

(2) For mainly cellulosic materials, the
combustion factor may be assumed as m=0,8.

E.4 Rate of heat release Q
(1) The growing phase may be defined by
the expression:

(E.5)

where

Q is the rate of heat release in [W]

t is the time in [s]

t, is the time needed to reach a rate of
heat release of 1 MW

(2) The parameter t, and the maximum
rate of heat release RHR; for different
occupancies, are given in Table E.5
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Table E.5 — Fire growth rate and RHR; for different occupancies

Max Rate of heat release RHR¢
Occupancy Fire growth rate t, [S] RHR; [kKW/m®]
Dwelling Medium 300 250
Hospital (room) Medium 300 250
Hotel (room) Medium 300 250
Library Fast 150 500
Office Medium 300 250
Classroom of a scool Medium 300 250
Shopping centre Fast 150 250
Theatre (cinema) Fast 150 250
Transport (public space) Slow 600 250

Ta6auus E.5 — HIBuakicts nommpenss noxxexi ra RHRy aist pisHuX npuminieHs

MaxkcuManpHa MBAAKICTE TertoBuaiieHuss RHRy

. HIBUAKICTH PO3BUTKY 2
[TpuminieHHs HOKEKi t. [c] RHR; [kB1/M?]
JKutiose Cepenns 300 250
JlikapHsHa manara Cepenns 300 250
['otenbHUIT HOMEP Cepenns 300 250
bibmioreka Bucoxka 150 500
Odic Cepenns 300 250
KitacHa kiMHara B Kol Cepenns 300 250
Toprosuii ieHTp Bucoka 150 250
Teatp (kiHO) Bucoka 150 500
Tpancnopr (micu Husbka 600 250
POMAJICHKOTO TIPU3HAYCHHS)

(3) 3HayeHHsS MBUAKOCTI PO3BUTKY (3) The values of the fire growth rate and

moxexi Ta RHRf 3a

Tabmuero E.5

BUKOPHCTOBYIOTb, SKIIO KOE(iLieHT 0Jg=1,0

(muB. Tabmuiro E.1).

(4) nsa HagMIBUIKOTO

noxkexi t, Bigmonimae 75 c.
(5) daza

TOPHU30HTAJIBHUM Iaro,

PO3BUTKY
0 BIAIIOBigac

MO PCHHSA

oOMexeHa

CTalllOHAPHOMY CTaHy Ta 3HadeHH0 Q, 1o

Bu3HavaeThes K (RHR¢As)

ae
D2
Afi — MakCcHMaJTbHA TIIOMIA MOXKEXI [M],
gKa JIOPIBHIOE IUIOIII  MPOTUIOXKEKHOTO
BIICIKY 3  DPIBHOMIPHO  PO3MOAIIEHUM

IIOKC)KHUMM HaBaHTAXCHHAM,

aJIC€ sdKa MOXC

OyTH MEHIlIa y pa3i JIOKaJIi30BaHOT MOXKEXKI.

RHRy -

MaKCHuMaJIbHa

[IBUIKICTB

TEIUIOBUIIIECHHS MOXKEXI INIOmE 1 M IS
YMOB  KOHTPOJIbOBAaHOI  TMOJayi  MajuBa
[kB1/M?] (auB. TaGmurto E.5).

(6) TopuzonTanbHe TIATO OOMEXKEHO
(ha3oro 3aTyxaHHs, siIKa MMOYMHAETHCS, KoM 70

RHR¢ according to Table E.5 are valid in case
of a factor d4,=1,0 (see Table E.1).

(4) For an ultra-fast fire spread, t,
coresponds to 75 s.
(5) The growing phase is limited by an

horizontal plateau corresponding to the
stationnary state and to a value of Q given by
(RHR¢-A)

where

Asi is the maximum area of the fire [m2]
which is the fire compartment in case of
uniformly distributed fire load but which may
be smaller in case of a localised fire.

RHR; is the maximum rate of heat release
produced by 1 m? of fire in case of fuel
controlled conditions [kW/m?] (see Table E.5).

(6) The horizontal plateau is limited by
the decay phase which starts when 70 % of the
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% 3araJlbHOTO TIOKEKHOTO HaBAHTAXKCHHS
3ropiJIo.

(7) ®daza 3aTyxaHHS MOXE PO3TISAATHCS
SK JIIHIHHA, 0 3MEHIIYEThCS, MOYNHAOYN 3
MOMEHTY, Konu 3ropiio 70 % mOXeKHOTro
HABaHTAXCHHS, 1  3aBEPUIYETHCS,  KOJIU
MO’KEKHE HABAHTAXKEHHS 3rOP1LIO TIOBHICTIO.

(8) SIKIIO KOHTPONIOETHCS BEHTHUISALIIS
MOXEXI, LEeH piBeHb IUIAaTO 3MEHIIYEThCS
3QJIEKHO BiJI JIOCTYITHOTO BMICTY KHCHIO a0o0
aBTOMATUYIHO npu BUKOPHUCTaHHI
OOYHCITIOBAIILHOI TIPOTPaMH, 10 0a3yeThCs Ha
OJTHO30HHII MoieNi 200 crporeHii hopmMyiti:

Qmax:O,lo'm'Hu'Av'-Hl heq [MBT]

1e
A, — mioma npopisy [M’]

heq — cepenHe 3HAUCHHS BHCOTH IPOPI3iB [M]

Hy — moBHa TeruioTa 3ropsSHHS IePEBUHH
H,=17,5 MJIx/xr

m — koedimient ropinas m=0,8

(9) Sxmo MakcMMaldbHHMH  PiBEHb
MIBUAKOCTI TEIUIOBUIUICHHS 3MEHIIEHO 3a
YMOBH KOHTPOJBHOBAaHOI BEHTWIIALIi, KpHUBa
IMIBUAKOCTI  TEIUIOBUIUIEHHS  Mae  OyTH
MIPOJIOBKEHA BIJIMOBIAHO 1O HASBHOI €HEprii,
IO BHOIJIECHE TMOXKEKHUM HABAHTAKEHHIM.
Sxmo  xpuBa  HE  INPOAOBXKEHA,  TO
MIPUITYCKAETHCS, IO € 30BHIIIHE TOPIHHSA, SKE
3HIDKYE TeMIIepaTypy Ta30BOTO CepeIOBHUIIA Y
BIJICIKY.
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total fire load has been consumed.

(7) The decay phase may be assumed to
be a linear decrease starting when 70 % of the
fire load has been burnt and completed when
the fire load has been completely burnt.

(8) If the fire is ventilation controlled, this
plateau level has to be reduced following the
available oxygen content, either automatically
in case of the use of a computer program based
on one zone model or by the simplified
expression:

[MW] (E.6)

where

A\ is the opening area [m?]

heq is the mean height of the openings [m]

H, is the net calorific value of wood with
H.=17,5 MJ/kg

m is the combustion factor with m=0,8

(9) When the maximum level of the rate
of heat release is reduced in case of ventilation
controlled condition, the curve of the rate of
heat release has to be extended to correspond to
the available energy given by the fire load. If
the curve is not extended, it is then assumed
that there is external burning, which induces a
lower gas temperature in the compartment.



Homatok F
(moBiaKoBMIN)
EKBIBAJIEHTHUH YAC BOTHEBOT'O
BILUIUBY

(1) Me¥ miaxix BHUKOPUCTOBYETHCH,
SKIIO TPOEKTYBAaHHS KOHCTPYKILINH 0a3yeTbcs
Ha TaOJWYHUX NaHUX a00 1HIIMX CHPOIIEHUX
IIpaBUJIax 3TiAHO 3i CTaH/IapTHUM
TEMIIEPATYPHUM PEKUMOM MOKEXKI.

[NPUMITKA Merton, mo HaBeOEHUN y LbOMY

OJIATKY, 3aJIeKUTh BiJ MaTepiamy. BiH He cTocyeThCs
cTane3ani300eTOHHNX a00 IepeB'sTHUX KOHCTPYKIIH.

(2) SIxmo rycTHHA MOTOKY BKa3aHa 0Oe3
0COOJIMBOTO PO3TIISAY MPOIECY TOPiHHS (IHB.
nogatok E), To mel miaxig oOMexyeThCs
MIPOTUTIOKEKHUMH  BiJICIKAMH 3 TOXKESKHUM
HABAaHTAXCHHSAM TEPEBAXHO  IIEIOJIO3HOTO
THUITY.

(3) ExBiBaneHTHa TPUBAIICTh BILUIMBY 32
CTAaHIAPTHUM  TEMIICPATYPHUM  PEKUMOM
MOYKEXKI BUBHAYAETHCS 32 (DOPMYIIOH0:

te.a=(0r.a-Ko-Wr)-k; @60
te.d=(0t.a-Kp'We)Ke [xB]

A€ (fd — pO3paxyHKOBa I'yCTMHA IIOTOKY
BiAMOBiHO 10 moaatky E, sk Qiq=qr g Al At

Ky — mepeBiqHui KoeilieHT 3riaHo 3 (4)

Ws — KOe(IIIEHT BEHTHJIALII 3TiHO 3 (5),
K Wt:Wf‘At/Af

k. — mnonpaBHWil KoeillieHT, sKuUit
3aNeXUTh BiJ MaTepialy KOHCTPYKIII Ta
HaBeZieHui y Tabmumi F.1.
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Annex F
(informative)
EQUIVALENT TIME OF FIRE
EXPOSURE

(1) The following approach may be used
where the design of members is based on
tabulated data or other simplified rules, related
to the standard fire exposure.

NOTE The method given in this annex is material
dependent. It is not applicable to composite steel and
concrete or timber constructions.

(2) If fire load densities are specified
without  specific  consideration of the
combustion behaviour (see annex E), then this
approach  should be Ilimited to fire
compartments with mainly cellulosic type fire
loads.

(3) The equivalent time of standard fire
exposure is defined by:

or
[min] (F.1)

where grq is the design fire load density
according to annex E, whereby q; ¢=0r -4/ A¢

ky Is the conversion factor according to (4)

ws is the ventilation factor according to
(5), whereby wi=ws Ai/A¢

k. is the correction factor function of the
material composing structural cross-sections
and defined in Table F.1.

Table F.1 — Correction factor k. in order to cover various materials.
(O is the opening factor defined in annex A)

Cross-section material

Correction factor k.

Reinforced concrete
Protected steel
Not protected steel

1,0
1,0
13,7-0

Tadoamus F.1 — [MonpaBHwuii koeditieHT K, 17151 pi3HUX MaTepiais.
(O — xoeinieHT BpaxyBaHHsI ITPOPI3iB, 1110 HABEJCHO B AOAATKy A)

Martepian KOHCTPYKIIIT

IMTonpaBkoBwmii KoedirieHT K,

3ani300eToH
3axuilesa crajib
Hesaxuuiena craib

1,0
1,0
13,7.0

(4) Skmo He BUKOHYETHCS JeTalbHa
OILlIHKA TerI0(I3UIHUX BJIACTUBOCTEHN
OTOPOJKYBaHHS, TO TOMpPaBHUI KoeditieHT Ky
MIPUHAMAIOTHCS:

ky=0,07 [xB-M*/MJIx],

SIKIIO (g BUMIPIOETHCS B [MI[)K/MZ]

(4) Where no detailed assessment of the
thermal properties of the enclosure is made, the
conversion factor k, may be taken as:

[min-m?/MJ] (F.2)
when ggq is given in [MJ/m?]
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iHakme K, Moxe OyTHM BiIHECEHWH [0
Ter10h13UIHOT BJIACTHUBOCTI b=./pcA
oropopKkyBanHs 3rigHo 3 Tabmunero F.2. 106
BH3HAYUTH b JJI4 11apiB MaTepiay ado pi3HUX

MaTepiajmiB CTiH, WAJIOTH Ta CTENi JIUB.
nonatok A (5) ta (6).

otherwise k, may be related to the thermal
property b=./ocA of the enclosure according

to Table F.2. For determining b for multiple
layers of material or different materials in
walls, floor, ceiling, see annex A (5) and (6).

Table F.2 — Conversion factor k, depending on the thermal properties of the enclosure

b=_/pcA [Im*s"*K]

ko [min'm?/MJ]

bh>2500
720<h<2500
h<720

0,04
0,055
0,07

Tadoanus F.2 — IonpaBHuii kKoeditieHT Ky 3a1eKHO BijI TEII0(QI3UYHUX BIACTUBOCTEH OTOPOIKYBaHHS

b=./pcA [Iox/m2cYK]

ko [xB-M“/M]Ix]

bh>2500
720<h<2500
h<720

0,04
0,055
0,07

(5) KoedimienT  BeHTHIAIIT — Ws
BU3HAYA€THCS 32 (POPMYIIOH0:

wi=(6,0/H)"%[0,62+90(0,4-a)*/(1+byan)1>0,5 [-]

ae

on=AyAs —  BiZHOLIEHHS IO
BEePTUKAIBHUX TMpopi3iB y dacami (4y) A0
wioni  BiACiky (4f), A SIKOTO  Mae
BpaxoByBaTHch oomexkenHs 0,025<0,<0,25

on=An/As —  BIJHOIIEHHS IO
TOPU3OHTAIBHUX MPOPI3IB Yy MOKPUTTI (An) 10
wioni BincCiky (4r)

b,=12,5(1+10a-0,,2)>10,0

H — BucoTa npoTHUIIOXEXKHOro BIACIKY
[M]

Jist Manux TMPOTHIOKEKHUX BIJCIKIB
[4<100 M?] Ges Opopi3iB Yy MOKPUTTI
Koe(iIlieHT W BU3HAYAETHCS 32 (POPMYIIOIO:

wWi=0"Y2. 44 A,

Jc

O — KoedillieHT BpaxyBaHHs MPOPi3iB 3TiHO

3 10JaTKOM A
(6) Cnig mepeBipUTH YMOBY:

te,a<tfig

ne tid — po3paxyHKOBE 3HAYEHHS MeExi
BOTHECTIMKOCTI KOHCTPYKUIN, 110 BHU3HAYEHE
BIANOBITHO A0 YacTuH 3 poO3paxyHKy Ha
BorHectikictb prEN 1992 — prEN 1996 Ta
prEN 1999.
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(5) The ventilation factor ws may be

calculated as:
(F.3)

where

av=AvlAs is the area of vertical openings
in the fagade (4,) related to the floor area of the
compartment  (4y)  where  the limit
0,025<0,<0,25 should be observed

on=AnlA; 1s the area of horizontal
openings in the roof (4;) related to the floor
area of the compartment (4¢)

H is the height of the fire compartment

[m]

For small fire compartments [4<100 m?]
without openings in the roof, the factor ws may
also be calculated as:

(F.4)
where
O — is the opening factor according to annex A

(6) It shall be verified that:
(F.5)
where triq IS the design value of the
standard fire resistance of the members,
assessed according to the fire Parts of prEN
1992 to prEN 1996 and prEN 1999.



Honarok G
(nonjiuKOBnﬁ)
KYTOBUU KOE®IIIEHT

G.1 3arauabHi MoJ102KeHHS

(1) BusznaueHHsI KyTOBOTO KOE(IIIEHTY
@ Haseneno B 1.5.4.1, Woro mMareMaTHYHUN
BUpAa3 Ma€ TaKUid BUTIISL:

dFg1-a2= -

1-2

KyroBuii koedilieHT BU3HAYA€ YaCTUHY
3araJlbHOr0  BHUIIPOMIHEHOTO  TEIia, IO
3aJMIIA€  BUIPOMIHIOBAIBHY TIOBEPXHIO Ta
jocarae  npuitmarouoi  mosepxmi.  Moro
3HAYCHHS 3QJICKUTh BiJ po3mipy
BUIIPOMIHIOBAIGHOI TTOBEPXHi, BIICTaHI MiX
BUIIPOMIHIOBAIEHOKO Ta NPUHMAOY0I0
MMOBEPXHSAMH Ta BiJl iX B3aEMHO PO3TAITyBaHHS
(nuB. Pucynok G.1).

_ cosé, cos 0.
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Annex G
(informative)
CONFIGURATION FACTOR

G.1 General

(1) The configuration factor @ is defined
in 1.5.4.1, which in a mathematical form is
given by:

(G.1)

The configuration factor measures the
fraction of the total radiative heat leaving a
given radiating surface that arrives at a given
receiving surface. Its value depends on the size
of the radiating surface, on the distance from
the radiating surface to the receiving surface
and on their relative orientation (see
Figure G.1).

Pucynok G.1 — Ilepenaua BUIpoMiHEHOTO
TeIula MK IBOMA IMOBEPXHIMM 3 HECKIHUEHHO
MaJIMMH IJI01AMHU

(2)  Sxmo BUIIPOMIHIOBaY  Mae
pIBHOMIpHI ~ TeMmeparypy 1  3/JaTHICTb
BUIIPOMIHIOBATH, BU3HAYEHHS MOYHa
CIPOCTUTH: «IIPOCTOPOBHUH KyT, B MeXKax
SIKOTO BUIIPOMIHIOBAJIbHE CEPEIOBHILE MOXKHA
0auuTH 3 OKpeMOi NOBEpPXHI 3 HECKIHUEHHO
MAaJIOIO TIIONIEI0, PO3JIITIEHOTO Ha 270,

(3) Ilepenaua BUTPOMIHEHOTO TEILIa JI0
HECKIHYEHHO MaJIoi IUIOIII BUITYKJIOT MOBEPXHI
KOHCTPYKIIii BHU3HAYAETHCS JUIe
pO3TalIyBaHHSIM Ta pPO3MIpaMu  TOXKEXI
(BIUIMB pO3TAIlyBaHHS).

(4) Ilepenaya BUIPOMIHEHOTO TerJia 0
HECKIHYEHHO MaJIoi IO YBITHYTOI MOBEPXHI1
KOHCTPYKIIIi BU3HAYAETHCS PO3TAIIYBaHHAM Ta
po3MipaMH MOXeX1 (BIUIUB PO3TAIllyBaHHS), a
TaKO’X BUIPOMIHIOBAHHAM BiJ] 1HIIMX YaCTHH
KOHCTPYKLUIT (BIUTMB 3aTIHEHHS).

Figure G.1 — Radiative heat transfer between
two infinitesimal surface areas

(2) In cases where the radiator has
uniform temperature and emissivity, the
definition can be simplified to: “the solid angle
within which the radiating environment can be
seen from a particular infinitesimal surface
area, divided by 2x”.

(3) The radiative heat transfer to an
infinitesimal area of a convex member surface
is determined by the position and the size of the
fire only (position effect).

(4) The radiative heat transfer to an
infinitesimal area of a concave member surface
is determined by the position and the size of the
fire (position effect) as well as by the radiation
from other parts of the member (shadow
effects).
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(5) MakcumanpHi 3HAa4€HHS KYTOBOTO
koedimienty @ naBeneni B Tadmuii G.1.

(5) Upper limits for the configuration

factor @ are given in Table G.1.

Table G.1 — Limits for configuration factor @

Localised Fully developed
position effect o<1 D=1
convex D=1 D=1
shadow effect concave o<1 d<1

Tabauusa G.1 — Mexi KkyroBoro koedimienty @

JlokanizoBana [ToBHICTIO pO3BHUHEHA
MOXKEeXKa MOXKEeXKa
BILIMB pO3TallyBaHHs Q<1 o=1
. BUITYKJIA TTIOBEPXHSI D=1 Q=1
BIUIMB 3aTiHEHHS -
YBITHYTA ITIOBEPXHS Q<1 o<1

G.2 BniuB 3aTiHeHHs

(1) CremianbHi mpaBuia BU3HAYCHHS
BIUIMBY 3aTiHEHHS JUIsI PI3HUX MarepiajiB
HaBeJICH1 Y BIAMOBIIHUX YaCTHHAX €BPOKO/IIB.

G.3 3oBHilHI KOHCTPYKUIIl

(1) [Jns BuU3HAYeHHS TeMIeparypu
30BHIIIHIX  KOHCTPYKIIA  MpPUHAHATO,  BCl
BUIIPOMIHIOBAJIbHI MOBEPXHI MaroTh
npsMOKYTHY dopMy. Lli moBepxHi BKIOYAIOTh
BiKHa Ta iHmI mWpopi3u y  CTiHax
MIPOTUIIOKEKHOTO BIACIKY 1 €KBIBaJEHTHI
MPSIMOKYTHI NOBEPXH1 MOJIYM s, IUB. JOJATOK
B.

(2) Jna  po3paxyHKy  KYyTOBOIO
KoedillieHTa B 1LbOMY BHIAJAKY CIHEpILy
OKPECIIIOIOTh  MIPSIMOKYTHUK IO TIEPUMETPY
MIOTIEPEYHOTr0  Mepepidy  KOHCTPYKILii, 10
crpuiimMae niepeady BUIPOMIHEHOTO TEIUIa, SIK
nokazaHo Ha Pucynky G.2 (e npuGnusHO
BpaxoBy€ BIUIUB 3aTiHEHHs). 3Ha4YeHHS @
BU3HAYalOTh I TOYKM P, 1o postamoBaHa
MOCEpeIMHI  KOXHOI 31 CTOpPIH  I[bOTO
NPSIMOKYTHHUKA.

(3) KyroBuit koedillieHT I KOXKHOT
crpuiiMarouoi MoBepxHi HEOOX1HO BU3HAYATH
K CyMy CKJIQJOBHX BiJl KOXHOI 30HU Ha
BUNIPOMIHIOBAIBbHIA  TOBEpXHI  (3a3BUYaid
YOTHpH), SKa BHAHO 3 TOYkM P Ha
cripuiiMarouiii MOBEpXHi, SK IOKa3aHO Ha
Pucynkax G.3 ta G.4. 1li 3001 noBUHHI OyTH

BU3HaA4YEHI1 BIZHOCHO TOYKH X, e
TOPU30HTATLHUI TIEPIICHIUKYIISP 1o
CpuiiMarouoi MOBEPXHIi TOPKAETHCS

IUIOUIMHY, $IKy MICTUTh BUIIPOMIHIOBAJIbHA
noBepxHs. BHecok 30H, sIKi HE BUAHO 3 TOUKU
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G.2 Shadow effects

(1) Specific rules for quantifying the
shadow effect are given in the material
orientated parts of the Eurocodes.

G.3 External members

(1) For the calculation of temperatures in
external members, all radiating surfaces may be
assumed to be rectangular in shape. They
comprise the windows and other openings in
fire compartment walls and the equivalent
rectangular surfaces of flames, see annex B.

(2) In calculating the configuration factor
for a given situation, a rectangular envelope
should first be drawn around the cross-section
of the member receiving the radiative heat
transfer, as indicated in Figure G.2 (This
accounts for the shadow effect in an
approximate way). The value of @ should then
be determined for the mid-point P of each face
of this rectangle.

(3) The configuration factor for each
receiving surface should be determined as the
sum of the contributions from each of the zones
on the radiating surface (normally four) that are
visible from the point P on the receiving
surface, as indicated in Figures G.3 and G.4.
These zones should be defined relative to the
point X where a horizontal line perpendicular to
the receiving surface meets the plane containing
the radiating surface. No contribution should be
taken from zones that are not visible from the
point P, such as the shaded zones in Figure G.4.



P, nampukman, SK 3alITPpUXOBaHI 30HU Ha
Pucynky G.5, HE BpaxoBYIOTb.

(4) Axmo Touka X po3TalioBaHa M03a
BUIIPOMIHIOBAIEHOKO MIOBEPXHEIO,
pPO3paxyHKOBHI KYTOBUI KOoeQIiIlieHT
BU3HAYAIOTh JIOJIABAHHSM CKJIQJIOBUX JIBOX
NPSMOKYTHUKIB, IO MPOCTHPAIOTHCA  BiX
toukn X A0  BILJANEHOI  CTOPOHHU
BUNIPOMIHIOBAIBHOI ~ TMOBEPXHi, a  MOTIM
BIIHIMaHHSM CKJIaJIOBUX NPSIMOKYTHHKIB, IO
MPOCTUPAIOTHCS BiJl TOYKH X 10 HAHOIMXKIOT
CTOPOHH BHITPOMIHIOBaIBHOT MOBEPXHI.

(5) CxnamoBy KOXHOi 30HHM HEOOXITHO
BH3HAYaTH TaK:

JACTY-H EN 1991-1-2:2010

(4) If the point X lies outside the radiating
surface, the effective configuration factor
should be determined by adding the
contributions of the two rectangles extending
from X to the farther side of the radiating
surface, then subtracting the contributions of
the two rectangles extending from X to the
nearer side of the radiating surface.

(5) The contribution of each zone should
be determined as follows:

TlosicHenns
1 Ilepumetp

Pucynok G.2 — [lepumerp cnpuitmarounx

Key
1 Envelope

Figure G.2 — Envelope of receiving surfaces

MTOBEPXOHb
a) receiving surface parallel to radiating
a) KO COpHiiMaioya  MOBEPXHS surface:
napasejabHa BUITPOMiHIOBAJIbHIN MOBEPXHI:
1 a b b a
D=— [—tan‘l( )+ tan~* (—)] G.2
2 L(1+a2)0:5 (1+a2)0s (1+a2)0:5 (1+a2)0:5 (G2)
ae where
a=h/s a=h/s
b=w/s b=w/s

S — BiJICTaHb BiJ TOYKHU P 10 Touku 10 X;
h — BucOTa 30HM Ha BHIIPOMIHIOBAIbHIN

MOBEPXHI;

W — IIMpHUHA LI€T 30HU.

b) skmo chopuiimMaroua  MOBEPXHSA
NEPIEHNKYISIPHA 10  BUIPOMIHIOBAIBHOI
MOBEPXHi:

@:i[tan‘l[a] —
2T

C) SKIIO CIOpHiiMaro4a TIOBEpXHS B
IJIOMIMHI i KyToM 6 10 BUIIPOMIHIOBAJIBHOI
noBepxHi (pucyHok G.5):

)]

1 1 (
(1sp2y0s A

s is the distance from P to X;

h is the height of the zone on the radiating
surface;

w is the width of that zone.

b) receiving surface perpendicular to

radiating surface:
a

(G.3)

¢) receiving surface in a plane at an angle
6 to the radiating surface:
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1 ) —bcosd )
d= " |tant@ > C ~ L

tan
27 ~ (+b>—2bcoso

acosd _ b-cos@ _
+————=|tan 1[}Han 1[

2, ain2p 2, ain2pn 0P
(+sm 0 (+5|n 0

a

o
(+b*-2bcosd

AL

5

cos @ ] (G.4)

2 ain2 0B
(+sm49)

—

@:(@1"' D+ D3+ @4)

IosicHenns
a BunpomiHoBaJIbHA OBEPXHS
b Cnpwuitmaroua moBepxXHS

Pucynok G.3 — Crpuiimaroua noBepxHs B
IUTOIIKHI, 1II0 TapaeibHa 10
BUIIPOMIHIOBAJILHOI TOBEPXHI

|

Key
a Radiating surface
b Receiving surface

Figure G.3 — Receiving surface in a plane
parallel to that of the radiating surface

@:(@14' @2)

IMosicuenHs
a BunpomiHIOBaJIbHA TOBEPXHS
b Cnpuitmaroua moBepxHs

Pucynok G.4 — Cripuiimaroua oBepxHs B
TUTOIIMHI, 0 IEPIICHANKYJIISIPHA 10
BUIIPOMIHIOBAJIbHOI TOBEPXHI
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Key
a Radiating surface
b Receiving surface

Figure G.4 — Receiving surface perpendicular
to the plane of the radiating surface



IlosicHeHHs
a BunpomiHioBaJIbHA TOBEPXHS
b Cnpuiimaroua moBepxHs

Pucynok G.5 — Cnpuiimaroua noBepXHs B
TUTOMIHHI, III0 PO3TaIlIOBaHa MiJl KyToM 6 10
BUIIPOMIHIOBAJIbHOI TOBEPXHi

JACTY-H EN 1991-1-2:2010

i e -
X ']
2 T

Key
a Radiating surface
b Receiving surface

Figure G.5 — Receiving surface in a plane at an
angle 6 to that of the radiating surface
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Jopatox HA

(noBigKOBMIA)

MNEPEJIIK HAIIIOHAJIBHUX CTAHIAPTIB YKPATHU (ICTY), IIEHTUYHUX MC,
IMMOCUJIAHHSI HA SIKI € B EN 1991-1-2:2002

ITo3HaueHHs Ta Ha3Ba Crynizp Ilo3HaueHHs Ta Ha3Ba JEPKABHOTO CTAaHAAPTY

€BPONEHCHKOIO CTAaHIAPTY BiJIIIOBITHOCTI Ykpainu (JCTY)
EN 1990:2002 €BpPOKO/I; IDT JACTY-H b B.1.2-13:2008 Cucrema HamgiiHHOCTI Ta
OcHoBH IIPOEKTYBaHHS O6esnmekn y OynmiBunTBi. HacranoBa. OcHOBH
KOHCTPYKITIH npoekTyBanHs KoHCTpyKIii (EN 1990:2002, IDT)
EN 1991-1-1 €Bpokox 1: Mii Ha IDT JACTY-H b EN 1991-1-1:2010 €Bpoxox 1. Jlii Ha
KoHCTpyKIii — Yacruna 1-1: koHcTpykitii. Yactuna 1-1. 3arampni aii. Ilutoma
Baranpui aii — Iluroma Bara, Bara, BJlaCHa Bara, CKCIUTyaTaliiiHi HaBaHTAXCHHS
BJlaCHa Bara, eKCIUIyaTaiiiHi st ciopyn (EN 1991-1-1:2002, IDT)
HABaHTAXCHHS IS CIIOPYL
EN 1991-1-3 €Bpoxox 1: Jlii Ha IDT JNCTY-H b EN 1991-1-3:2010 €Bpoxoxn 1. Jlii Ha
KoHCTpykuii — Yactuna 1-3: koHCTpyKii. Yactuaa 1-3. 3aranpni nii. CHIrosi
3aranpHi il - CHirosi naBantaxenus (EN 1991-1-3:2003, IDT)
HaBaHTAKCHHS
EN 1991-1-4 €Bpoxox 1: Jlii Ha IDT JNCTY-H b EN 1991-1-4:2010 €Bpoxoxn 1. Jlii Ha
KoHCTpyKkuii — Yactuna 1-4: KoHCTpyKuii. Yactuna 1-4. 3araneni nmii. Birposi
3aranpui  nmii  —  BiTtposi naBantaxenus (EN 1991-1-4:2005, IDT)
HaBaHTAKCHHS
prEN 1992-1-2 €spokong 2: IDT JACTY-H EN  1992-1-2:201X  €Bpokox 2.
[TpoexTyBaHHST 3a1i300€TOHHUX [IpoekTyBanHsT ~ 3aMi300€TOHHMX  KOHCTPYKIIIH.
KOHCTpyKLiH — Yactuna 1-2: Yactuna 1-2. 3aranbHi mnosiokeHHs. Po3paxyHok
3aranpHi HOJIO’KEHHS — KOHCTpYKIii Ha BorHectiiikicte (EN 1992-1-2:2004,
Po3paxyHOK KOHCTpYKIiH Ha IDT)
BOTHECTIHKICTD
prEN 1993-1-2 €spokong 3: IDT JACTY-H EN 1993-1-2:2010  €Bpokox 3.
[IpoexTyBaHHs CTaJIeBUX [IpoexTyBaHHs cTaneBux KOHCTpyKid. YactuHa 1-2.
KOHCTpyKLiH — Yactuna 1-2: 3aranpHi MosIokeHHs. Po3paxyHOK KOHCTPYKLIH Ha
3aranpHi TTOJIOKEHHS - BorHecriiikicts (EN 1993-1-2:2005, IDT)
Po3paxyHOK KOHCTpYKLiH Ha
BOTHECTIHKICTD
prEN 1994-1-2 €spokon 4: IDT JNACTY-H EN  1994-1-2:201X  €Bpokox 4.
[IpoexTyBaHHs [IpoekTyBaHHsl cTane3ani300€TOHHUX KOHCTPYKIIIH.
CTaje3aj1i300eTOHHUX Yactuna 1-2. 3aranbHi mnonokeHHs. Po3paxyHok
KOHCTpyKIid — Yactuna 1-2: KOHCTpyKIIii Ha BorHectiiikicte (EN 1994-1-2:2005,
3aranbHi MOJIOKEHHS — IDT)
Po3paxyHOK KOHCTpyKIil Ha
BOTHECTIHKICTb
prEN 1995-1-2 €spokoxg 5: IDT JNACTY-H EN  1995-1-1:201X  €Bpokox 5.
[IpoexTyBaHHA JIepeB’ THUX [IpoexTyBaHHA JIepeB’ THUX KOHCTPYKIIH.
KOHCTpyKLi# — Yactuna 1-2: Yactuna 1-2. 3arampHi monokeHHs. Po3paxyHok
3aranbHi TIOJIOKEHHS - KOHCTpYKIIii Ha BorHectiiikicte (EN 1995-1-2:2004,
Po3paxyHOK KOHCTpYKLiH Ha IDT)
BOTHECTIHKICTD
prEN 1996-1-2 €spokong 6: IDT JNACTY-H EN  1996-1-1:201X  €Bpokox 6.

[TpoekTyBaHHs KaM’ STHHX
KOHCTpyKIiH — Yacrtuna 1-2:

[IpoexTyBaHHs KaM’sITHUX KOHCTpYyKIiii. YactuHa 1-2.
3aranbpHi Mosio’keHHs. Po3paXyHOK KOHCTPYKIIM Ha
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3aranpHi OJIOKEHHS -
Po3paxyHOK KOHCTpYKIiH Ha
BOTHECTINKICTH

Boruectiikicts (EN 1996-1-1:2005, IDT)

prEN 1999-1-2 €Bpokox 9:
[IpoekTyBaHHs AITFOMIHIEBUX
KOHCTpyKid — Yacruna 1-2:
Po3paxyHOK KOHCTpyKIIiH Ha
BOTHECTIHKICTh

IDT

JACTY-H EN  1999-1-2:201X  €Bpokox 9.
[IpoekTyBaHHS aTOMIHIEBUX KOHCTPYKIiH. YacTruHa

1-2. Po3paxyHOK KOHCTPYKIIIii Ha BOTHECTIHKICTbH
(EN 1999-1-1:2007, IDT)
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EBPOMENCBKNN CTAHOAPT

EN 1991-1-2:2002/AC

bepeseHb 2009

ICS 13.220.50; 91.010.30

AHrninceKa Bepcis

€spokoa 1: [ii Ha KOHCTpyKUiT - YacTuHa 1-2: 3aranbHi HaBaHTaXeHHS - [liT Ha
KOHCTPYKLIT Nig Yac noxexi

TexHiyHa nonpaBka HabyBae 4MHHOCTI 3 4 6epesHsa 2009 p. 3i BkMAYEHHsSM A0 Bepcii EN

TpboMa OoilintHUMN MOBaMW.

1) 3mina 1o 1.6, «Ilo3HaueHHs»

Cmopinka 17, nosichennss oo W,
sunyuumu: «ta Woy.

2) 3mina 110 B.2, «YMOBH
3aCTOCYBAHHS

Cmopinka 33, Ilynkm «(2)», 3aminumu
Dopmyny «(B.1)»:

W,
“D/W=—=
W
Ha:
W,
“D/W=—=
Wy
3) 3mina g0 B4.2, «llryyna

(mpumycoBa) TAra NOBiTpPs»
Cmopinxa 37, Iynkm «(2)», saminumu
Dopmyny «(B.19)x»:

“Tf:]. 200((Af.qud)/17,5_9'0,002289)_’_-'-0

Ha.

“Tf:l Zoo(l_e-0,00ZZBQ) +-|-0
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1) Modification to 1.6, «<Symbols»
Page 17, definiyion of W, deleted: “and
W,

2) Modification to B.2, “Conditions of
use”

Page 33, Paragraph “(2)”, replace
Equation “(B.1)":

(B.1)”
with:
(B.1)".
3) Modification to B.4.2, “Forced
draught”

Page 37, Paragraph “(2)”, replace
Equation “(B.19)":
(B.19)”
with:
(B.19)”.
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YKH/A 13.220.50; 91.010.30

Kiro4uoBi ciioBa: BOTHECTIMKICTh, MeXa BOTHECTIMKOCTI, TEMIEpPAaTYpHUH pPEXUM, CTaHIAPTHUI
TEMIIEPaTYPHUI PEKUM, TTI0KEKHE HaBAaHTAKECHHSI, OXKEKHA Oe3IeKa.

3actynuuk gupexropa AT HIAIBK

3 HAYKOBOi poOOTH,KaH/I. TEXH. HAaYK, C.H.C B.I'. Tapacrok
HayxoBwii KepiBHHK, KaH/I. TEXH. HAYK B.I'. [ToknoHChKMi
BiamnosigainsHMil BUKOHABELD P.B. Pacroxk
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