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HAIIIOHAJIbHUM BCTYII

Lle#i cranmapt € ToToXKHIM Tepekinagom EN 1999-1-2:2002 Eurocode 9: Design of
aluminium structures — Part 1-2: Structural fire design (€Bpoxon 9: IlpoekryBaHHS
AFOMIHIEBUX KOHCTPYKLIH — YacTtuHa 1-2: Po3paxyHOK KOHCTPYKIIIM Ha BOTHECTIMKICTh) 3
TexHiuHot0 nompaBkoio EN 1999-1-2:2007/AC:2009.

EN 1999-1-2:2007 mmiaroroBieHo Texmiuaum 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 1999-1-2:2010 €Bpoxon 9. IlpoekTyBaHHsS aqtOMiHIEBUX KOHCTPYKIIiH.
Yactuna 1-2. Po3paxyHOk KOHCTpyKIiii Ha BorHectidkicts (EN 1991-1-2:2002, IDT),
BUKJIaJICHA YKPATHCHKOIO MOBOIO.

Bignosimno no JIBH A.1.1-1-2009 «Cucrema crangapTH3aiii Ta HOPMYBaHHS B
OyaiBHULTBI. OCHOBHI TOJIOKEHHS» L€ CTaHAAPT BIJHOCUTHCS N0 Komiuiekcy B.2.6
«KoHcTpyKuii OyANHKIB 1 CIIOPY».

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

HaykoBo-TexHiuHa opranizailis, BianosigansHa 3a et crangapt — JAIT HJIBK.

J1o IbOTO CTaHJApTy BHECEHO TaKl PelaKIiiHI 3MIHU:

- CTPYKTYpHI ~ eleMeHTH craHgapty: «OOxmamunka», «TutympHa — apkymm,
«IlepenmoBay, «HamioHanbHUl BCTym», «3MICT» — O(OPMIEHO 3riIHO 3 BUMOTAMH
HaIllOHAJIBHOI CTaHaapTH3allii YKpaiHu;

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

[Tepenix namonanpaux ctanaaptiB Ykpaiau (ACTY), inentnunux MC, nocuiaHHs
Ha sk € B EN 1999-1-2:2007, pa3om 3 TeXHIYHOIO MTOMIPABKOIO, HaBeACHO B A0aTKy HA.

Komii eBponeiicbkux cTaHIapTiB , HEMPUWHATUX SIK HAIlIOHAJIBbHI CTAaHJAPTH, Ha SIK1 €
nocwianas B EN 1999-1-2:2007, moxHa oTpumatu B ['ojoBHOMY (DOHII HOpMATHUBHUX
nokymentiB IT «YxkpH/IHII»

Texniyna nonpaska EN 1999-1-2:2007/AC:2009 no EN 1999-1-2:2007 naBeneHna B
kiHl JICTY-H b EN 1999-1-2:2010 micns nogatky HA.
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BCTYII

Le#t eBponericbkuii cranaapt (EN 1999-1-
2:2007) miproroBieHud TeXHIYHUM KOMITETOM
CEN/TC 250  «byniBenmbHi  €BpoKOIU»,
cekperapiaT sikoro yrpumyerbes BSI.

[lboMy €BpomeiicbKOMY CTaHAApTy Oyje
HA/IaHO HAIlIOHAJIBHUN CTAaTyC OMyONiKyBaHHSIM
IIEHTUYHOTO TEKCTY a00 YXBAJICHHSIM HE ITi3HIIIe
cepras 2007 p., a HAI[IOHANBHI CTAaHAAPTH, IO
MarTh 3 HUM PO30DKHOCTI, OyIyTh BHIIYYCHI HE
nizuime 6epesns 2010 p.

Ileti eBpomelChKUl CTaHAAPT 3aMIHIOE
ENV 1999-1-2:1998.

CEN/TC 250 BignoBigampH#Mii 3a Bcl
BynisenbHi €BpoKOIH.

3rifH0 3  BHYTPIMIHIMH  TOCTaHOBaMH
CEN-CENELEC 1eit crangapt 3000B’s13aHi
BIIPOBAUTH HallOHAJIbHI opraHizamii  3i
CTaHJapTH3alii Takux Kpain: ABctpii, benbrii,
Kinpy, PecnyOmiku UYexiss, Hanii, EcTtowii,
Oimnsanii, @panmii, Himewunnn, [perii,
VYropmunu, Icnmannii, Ipmanaii, Irtamii, Jlatsii,
JlutBu, JlrokcemOypry, Manbtu, Hinepnannis,
Hopgerii, [lonpmi, Ilopryramii, CnoBauuunw,
Crnogenii, Icnanii, IBemii, [lIBeiinapii Ta O6’en-
HaHoro KoponiscTsa.
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FOREWORD

This European Standard
(EN 1999-1-2:2007) has been prepared by
Technical Committee CEN/TC250 « Structural
Eurocodes », the secretariat of which is held by
BSI.

This European Standard shall be given the
status of a national standard, either by publication
of an identical text or by endorsement, at the
latest by August 2007, and conflicting national
standards shall be withdrawn at latest by March
2010.

This  European
ENV 1999-1-2:1998.

CEN/TC250 is responsible for all Structural
Eurocodes.

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.

Standard  supersedes
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HAIIOHAJLHUI CTAHIAPT VKPATHN

INPOEKTYBAHHS AJIIOMIHIEBUX KOHCTPYKI.[Iﬁ
Yacruna 1-2: Boruecriiikicrp

IMMPOEKTUPOBAHUE ATFOMUHHUEBBIX KOHCTPYKHI/II?'I
Yacte 1-2: OruecroiikocTnb

DESIGN OF ALUMINIUM STRUCTURES
Part 1-2: Structural fire design

OCHOBMU ITPOI'PAMU €BPOKO/IB

B 1975 poui xowmicis €BpomneichKol
CHUIBHOTHU MPUMHATA PIllIEHHS IOJ0 MIaHy il y
cdepi OyaiBHUIITBA HA MMijcTaBi ctaTTi 95 Yroau.
Meroto mnany aiii Oyia0 YCyHEHHS TEXHIYHHX
NEpPEeIIKo]] Il TOPTiBIi  Ta  y3TOJDKCHHS
TEXHIYHUX YMOB.

B mexax mporo mnany i Kowicis movana
BIIPOBA/DKYBATH CHCTEMY y3TOJKEHUX TEXHIYHUX
MpaBWJI AJisl IPOEKTYBaHHS OYAiBENb Ta CHOPY/I,
0 Ha TEpHIOMy eTami  Majlu  CTaTu
QIbTEPHATHBOID YWHHHUM JIEPKaBHUM HOpMam
JIepKaB-WICHIB, a 3PEIITOI0 MaJTU 3aMIHUTH 1X.

[Iporsarom mn'atHagustu pokiB Kowmicist 3a
nonomororo PobGouoro komitery, 10 CKIamy
SIKOTO BXOJMJIN TIPEACTAaBHUKHU JIepiKaB-4JICHIB,
po3po0isiia mporpaMy €BpOKOJIB, Pe3yIbTaToOM
4oro craja myOJikamii MepHioro MOKOJIHHS
€Bponeiicbkux HOpM y 80-X pokax.

B 1989 poui Kowmicis Ta nepskaBu-uiieHu
EU (EBpomneiicbkoi cminmeHoTH) 1 EFTA
(E€Bporeiicpkoi acorialii BIIbHOI TOPTiBII), Ha
mijcraBi yrozu/ll mix Kowmicieto Ta CEN
(€BpormeicbkUM KOMITETOM 31 CTaHJIapTU3a-1ii),
BUPIIIWIN NepeAaTH MiArOTOBKY Ta MyOJiKallio
€ppokonie 10 CEN 3a pomomororo cepii
Manparie, o0 y MalOyTHROMY HajaaTu
€BpokogaM crtaTyc C€BpOINEUCHKOr0 CTaHAApTy
(EN). Ile ¢aktuuno moB's3ye €Bpokoau 3
nonoxxeHHsmu JlupektuB Pamu Ta/abo pimeHb
Kowmicii cTocoBHO €BpONENHChKUX CTaHIApTIB
(manpuxnan, Jupextusa Pagu 89/106/EEC mono

Yuunui Big 20XX-XX-XX

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

! Vroma mix Kowmiciero €Bporeiichkux CIiTbHOT i
€pporeiickkum komiteroM cranaaprusanii (CEN) miomo
pobotu Haj €BpPOKOAAMH UTSl MPOCKTYBaHHS OyHiBENb Ta
cnopyxn (BC/CEN/03/89).

! 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
engineering works (BC/CEN/03/89).
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OyniBenbHHX BUpoOiB — CPO — Ta [lupexktuBu
Pann 93/37/EEC, 92/50/EEC i 89/440/EEC mono
IPOMAJICBKUX MPOEKTIB Ta KOMYHAIBHUX TTOCIYT 1

PIBHOILIIHHHX JupekTus EFTA, 10
3aroYaTKOBaHI 3 METOI0 CTaHOBJICHHS
BHYTPIIIIHHOTO PUHKY).

[Iporpama OyniBeTbHUX €BpoKo/IiB

BKJIIOYA€ Taki CTaHJApTH, 110 B OCHOBHOMY
CKJIAJJAIOThCA 3 JEKIIBKOX YaCTHH:

EN 1990 €BpoKo 0:
MPOEKTYBAHHS KOHCTPYKIIiif

EN 1991 €Bpoxona 1: Jlii Ha KOHCTPYKIIii

EN 1992 €spokox 2: IIpoexryBaHHS
3aJ11300€ TOHHUX KOHCTPYKIIIN

EN 1993 €spokox 3: IIpoexryBaHHS
CTaJIeBUX KOHCTPYKIIii

EN 1994 €spokon 4: IIpoexryBaHHS
CTane3aniz00eTOHHUX KOHCTPYKIIIN

EN 1995 €spokon 5: IIpoexryBaHHS
JepeB'STHUX KOHCTPYKIIiH

EN 1996 €spokon 6: IIpoexryBaHHS
KaM'SHUX KOHCTPYKIIii

EN 1997 €spokon 7:
MIPOEKTYBaHHS

EN 1998 €Bpokon 8: IIpoexryBaHHS
CeMCMOCTIHKHUX KOHCTPYKIIii

EN 1999 €spokox 9: IlpoekryBaHHS
AJIFOMIHIEBUX KOHCTPYKIIIH

€BpOKOJIM BU3HAYAIOTH BIAMOBIIAIBHICTh
pO3MOPSAIUUX ~ OpraHiB  JepXaB-ujieHIB  Ta
3aXUIIAI0Th IX MPaBO BU3HAYATH BEIUYHHH, IO
CTOCYIOThCSI MHTaHb PETYIIOBaHHS O€3MeKH Ha
HalllOHAJTFHOMY PIBHI, SKIIO Il BEJIUYHUHHU
BIJIPI3HAIOTHCS JUTSI BCIX JeprKaB-UJICHIB.

OcHoOBH

T'eorexuiune

CTATYC TA
3ACTOCYBAHHS €BPOKOAIB

HepxaBu-unenn EU ta EFTA Bu3HatoTh,
mo €BpOKOAM CIIYy)KaTh OCHOBOIOJOXHUMH
JOKYMEHTaMH JUIs TaKuX IIeH:

— sK 3aco0u 3a0e3meveHHs] BIAMOBIAHOCTI
OyzaiBenb Ta  CIOpPYJ OCHOBHMM  BHMMOTaMm
Hupextusu Panu 89/106/EEC, 30kpeMa ocHOBHII
BuMO3i Nel «MexaHi4HUI omip Ta CTIHKICTB» Ta
ocHOBH1 BuUM031 Ne2 «[loxexHa O6e3mexa»

COEPA

— SK OCHOBa /s YKJIAJaHHA Yroa Ha
OyniBeslbHI poOOTH Ta CYNyTHI IHXKEHEpHI
MOCITYTH

— SIK OCHOBA ISl PO3POOJICHHS Y3TOJKECHUX
TEeXHIYHUX yMOB Ha OyniBenbHi Bupoou (ENS Ta

89/440/EEC on public works and services and
equivalent EFTA Directives initiated in pursuit of
setting up the internal market).

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

EN 1990 Eurocode 0: Basis of Structural
Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete
structures

EN 1993 Eurocode 3: Design of steel
structures

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

EN 1995 Eurocode 5: Design of timber
structures

EN 1996 Eurocode 6: Design of masonry
structures

EN 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
harmonized  technical  specifications  for



ETAS)

OCKUIBKH €Bpokou 0e3rocepeIHbO
CTOCYIOThCSL OyniBeNbHUX poOIT, BOHHM MAalOTh
NpsAMUN 3B 430K 3 TioymauyHUMM I[OKYMGHTaMI/IZ,
o nocujamThcsa Ha crartio 12 CPD, xoua
BIIPI3HSIOTHCS BiJI TAPMOHI30BAaHMX CTaHIAPTIB
Ha BI/IpO6I/I3. TakuM YMHOM, TEXHIYHI ACIEKTH,
[0 BUHUKAIOTh TMPU 3aCTOCYBaHHI CBPOKO/IIB,
MaroTh OyTH BiAMOBIAHO PO3rIAHYTI TeXHIYHUMU
komitetamu CEN Ta/abo poboummu rpynamu
EOTA, mo po3poOnsitoTh CTaHgapTH  Ha
OyniBeslbHI BUPOOHW, JUIS JOCATHEHHS ITOBHOI
BIJIMTOBIHOCTI TEXHIYHUX YMOB €BpPOKOIaM.

€Bpokou BCTaHOBJIIOIOTH 3arajibHi
MpaBWJIa MPOCKTYBAHHS JUISI TOBCSKICHHOTO
3aCTOCYBaHHSA SIK U1 NMPOEKTyBaHHS OyiBelb B
iJIOMy, TaK 1 iX CKJIQJOBUX YacCTHH, SK
TpaguIiiHAX, TakKk 1 HOBHUX. Y BHUIAJKax
HETUIOBOi (OpMH  KOHCTpPyKIii abo yMOB
MPOEKTYBaHHS, 10 KOHKPETHO HE
PO3TIISAIAIOTHCS, HEOOXiTHA TI01aTKOBA EKCIIEPTHA
OLIiHKa MPOEKTYBaIbHUKA.

HAINIOHAJIbBHI CTAHJIAPTH, HIO
BITPOBAIXKYIOTbH €BPOKO/IU

HamionansHui CTaHAapTH, 1110
BIIPOBA/KYIOTh  €BPOKOAM, MICTATh TMOBHUH
TEeKCT €BPOKOAY (BKIIOYHO 3 yciMa J0AaTKaMu),
mo Buganuii CEN, sgxuii MoKe IOIMOBHIOBATH
Hamionansuuit TUTYJIbHUI apKyLI Ta
HamionanpHuii BCTynm Ha IMO4YaTKy, a TaKOX
HamionaneHuii 101aTOK (JOBIAKOBHIA) B KIHII.

Hamionaneuuii  mogatok  (AOBIAKOBUIA)
MO’K€ MICTUTH 1H(pOpMAIliIO JIUIIE CTOCOBHO THUX
napameTpiB, 0 3aJUIIEH] BIIKPUTHMH B

JACTY-H EN 1999-1-2:2010

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 (informative).

The National Annex (informative) may
only contain information on those parameters
which are left open in the Eurocode for national

2 Biamosiguo 1o cr. 3.3 CPD ochoBHi Bumoru (ERs)
HaOyAyTh 4iTKOI (GOpMH Yy TIyMayHHX JOKyMEHTaX st
CTBOPCHHS HEOOXITHHUX 3B'A3KIB Mi>)Kk OCHOBHIMH BUMOTaMU
Ta MaHgatamu Ha rapmoHi3zoBaHi ENs ta ETAGs/ETAs.

® Bignosigmo 10 cr. 12 CPO Tiymauni I0KYMEHTH
MAIOTh:

a) HamaTH dITKy (GOPMY OCHOBHHM BHMOTAM,
Y3TOJIMBIITY TEPMIHOJIOTII0 Ta TEXHIYHI 3acajay, 1 BKa3aBIIn
kyacu abo piBHI IS KOXKHOT BUMOTH, JI€ 11e He0OXiaHO;

b) Bka3aTu METOIU CHIBCTABIICHHS IUX KJACiB abo
pPiBHIB BHUMOI 3 TEXHIYHUMHM YMOBaMHM, HalpHKIAL,
METOJIAMHA  PO3PaXyHKy Ta TMCPEBIPKH, TECXHIYHHUMU
MIpaBUJIAMHU IPOCKTYBaHHS TOLIO;

C) CIyryBaTH PEKOMEHIALIEI JJisi BIPOBAKCHHS
Y3rOJDKEHUX CTaHJApTIB Ta HACTAHOB Uil €BPOIEHUCHKOTO
TEXHIYHOT'O YXBaJICHHSI.

€Bpokoau (HaKTHYHO BIiAIrparoTh MOMIOHY POJb Y
cthepi ER 1 Ta vactunm ER 2.

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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€BpoKOJax Ul HAIlOHAIBHOTO BHOOpY, TaK
3BaHl HarmioHaapHO BHW3HAuYEHI MapamMeTpH, Ta
3aCTOCOBYIOTBCS IS NIPOCKTYBAaHHS  Ta
OyIIBHMIITBA y KOHKPETHIN KpaiHi KpaiHi, a came:

— 3Ha4YeHHs KoedilieHTy HaaiifHOCTI Ta/abo
KJIacH, siki B €BpOKO/I1 JarOThCs Ha BHOIp;

— 3HAYEHHS, JUIA SKUX y €BpPOKOII AaHO
JIMIIIE TIO3HAYCHHS;

— reorpadivyHi Ta KIIMAaTU4HI JaHi, IO
BU3HAYCHI IS Jep)KaB-WICHIB, HATPUKIIA, KapTa
CHITOBOT'O TIOKPHUBY;

— MeToAMKa, JUis siKkoi B €BPOKOAI JaHO
QIBTePHATHBHI METO/IUKH;

— MOCHJIAaHHS Ha JOAAaTKOBY HECYNEPECUIUBY
iH(popMaIlitfo, IO J0MOMAarae KOPHCTYyBadeBi
IIIaCTOCOBYBATU €BPOKO/I.

3B'SI30K MIDK €BPOKOJIAMM TA
TAPMOHI3OBAHMMM  TEXHIYHUMMU
YMOBAMM (ENs TA ETAs) JI/1s BAPOBIB

Heo0xigHO Y3rOAUTH rapMOHI30BaH1
TEXHIYHI yMOBU JJsi OyaiBeNbHUX BHPOOIB Ta
TeXHIUHI HOPMHU TS OyIiBenbHEX criopys . Kpim
TOro, MOBHA 1H(oOpMallis, mo cynpoBokye CE
MapKyBaHHs ~ OyJiBeNIbHUX BHUpPOOIB, Je €
nmocuiaHHs Ha €BPOKOIM, MAa€ YITKO 3a3HAYaTH,
gkl HarioHanbHO BH3Ha4eHI NapameTpu Oynu
BpaxOBaHI.

JOJATKOBA TH®OPMALIA, IO €
CIIEIIAJIBHOIO JJIS EN 1999-1-2

EN 1999-1-2 MicTUTh NPUHIUIHN, BUMOTH
Ta MpaBuia MPOEKTYBAaHHS Oy/iBelb Ta CIOpyA 31
KOHCTPYKII{, II0 3a3HalIM BOTHEBOT'O BILUIUBY,
BpPaxOBYIOYH TaKl aCleKTH.

Bumoru Ge3neku

EN 1999-1-2 npuznaueHuii 1715 3aMOBHHKIB
OyaiBeNbHUX pOOIT (HAaPUKIIAJ, AJI BUKJIaIEHHS
iX 0coONMBMX BHUMOI), THPOEKTYBAJIbHUKIB,
MIAPSITHUKIB Ta OPraHiB Iep>KaBHOI BIIaJIH.

OCHOBHOI0O METOI0 3aXHUCTy BiJl HOXEXi €
OOMEXEHHSI PU3HMKY Ui JIOAWHA Ta TPYIMH
moxed, ix wMaifHa Ta, y pasi  morpedw,
HaBKOJIMIIHBOIO cepefoBuila abo MaiiHa, IO
0e3rmocepeIHbO 3a3HA€ BIUIUBY BOTHIO y pasi
TIOKEXI.

JupexruBa

89/106/EEC

BCTAaHOBIJIIO€

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 for partial factors and/or classes
where alternatives are given in the Eurocode;

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

— geographical and climatic data specific to
Member State, e.g. snow map;

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

—  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
SPECIFIC TO EN 1999-1-2

EN 1999-1-2 describes the principles,
requirements and rules for the structural design of
buildings exposed to fire, including the following
aspects.

INFORMATION

Safety requirements

EN 1999-1-2 is intended for owners of
construction works (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 and
society, neighbouring property, and where
required, environment or directly exposed
property, in the case of fire.

Construction Products Directive

4 Hus. cr. 3.3 ta c1.12 CPD, a takox 4.2, 4.3.1,
4.3.2Ta521ID Nel.

4

4 see Art.3.3 and Art.12 of the CPD, as well as
clauses 4.2, 4.3.1,4.3.2 and 5.2 of ID 1.



OCHOBHI BUMOTH JJIsi OOMEXKEHHS TOXKEKHHUX
PH3HKIB:

«byniBii Ta criopy i MPOEKTYIOTh 1 3BOAATH
TaK, Mmoo y pa3i BAHUKHEHHS ITOMXKEXK1

— 3ale3meuyBajiacsi Hecy4a 3JaTHICTb
KOHCTPYKTUBHOI CHCTEMH MPOTSATOM MEBHOTO
MIPOMIDKKY 4acy;

—  obmexyBanocs BUHUKHEHHS  Ta
MOIIMPEHHSI BOTHIO 1 TUMY B OY/TIBIISX;

— oOMexyBajocs IMOIIMPEHHS BOTHIO Ha
cycimHi OymiBii;

— MEIIKAHIlI MOTJIM 3aJMIIUTH OyiBii a0bo
BPATYBATUCA IHITUMH CIIOCO0aMU;

— BpaxoByBajacsi Oe3meka
PATYBAIBHUX M1IPO3ILTIBY.

3rigHo 3 TiymauHuM JlokymenTtom N°2
«IToxkeKHa Oe3IeKa»” OCHOBHA BHMOTA MOXKE
OyTH JOTpHMaHa pPI3HAMH  MOXJIUBOCTSIMU
CTpaTeriil MoXeXHO1 Oe3MeKH, 10 MepeBakKarTh
y JepKaBax-uwiIeHaX, TaKUMH SK CLEeHapii
YMOBHOI TOXeX1 (HOMIHAIbHI TOXExXi) abo
cieHapii peajgbHOI (ApaMETPUYHOI) TOXKEKI,
BpPaxoBYIOUM IacHUBHI Ta/ab0 aKTHBHI 3aX0Ju
BOTHE3aXHCTY.

Yactuau byniBenbHUX — €BPOKOIB, 1O
BCTAaHOBJIOIOTh ~ TpaBWJIA Ui PO3PaXyHKY
KOHCTPYKIIA Ha BOTHECTIWKICTh, CTOCYIOTHCS
0COOJIMBUX MIIXOJIIB 1O TACUBHOT'O BOTHE3aXUCTY
I0JI0 TPOEKTYBaHHS KOHCTPYKIH Ta OyIb-IKHX
iX YacTWH aJis1 HEOOX1HOiI HECy4yoi 3/1aTHOCTI Ta

ITOXKECXKHO-

00OMEXEHHS MOIIMPEHHS OYKeEXK1 SIK
BCTAHOBJIECHO.
MoxyTthr OyTH BU3Ha4YeHI  HEOOXiTHI

¢byHkmii  Ta  piBHI  poGot  abo  uepe3
KJacuQiKalio BOrHECTIUKOCTI ISl CTAaHAAPTHOTO
TEMIIEPAaTypPHOTO pEXHMY, [0 HaBEJACHA B
HAI[IOHAJILHUX HOpMax 3 TIOKEeXHOi Oe3meku, abo
yepe3  BHUKOPHUCTAHHS  1HKEHEPHO-TEXHIYHUX
3axXO0/iB ISl OI[IHKM TMAcCUBHOTO Ta AKTHBHOTO
MTPOTHUIIOKEKHOTO 3aXHUCTY.

JlomaTkoBi ~ BUMOTH, IO
HATIPHUKITA]T

— MOJKITUBOTO
eKcIuTyaTarii CHUCTEM
ITO’KE)KOTaCiHHS;

— yYMOB BHUKOpPHUCTaHHS
MPOTHIIOKEKHOTO BiJICIKY;

— BUKOPHUCTaHHS JONMYCTHUMHX 130JISAIIIHHAX
Ta BOTHE3aXMCHHUX MaTepiajiB, BKIIOYAIOUH 1X

CTOCYIOTbhCH,

yJIalmTyBaHHSA Ta
ABTOMAaTU4YHOTI'O

OyniBnmi  abo

JACTY-H EN 1999-1-2:2010

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 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;

— conditions on occupancy of building or
fire compartment;

— the use of approved insulation and coating
materials, including their maintenance are not

> nuBuch cT. 2.2, 3.2(4) Ta 4.2.3.3

> see clause 2.2, 3.2(4) and 4.2.3.3
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oOCITyroByBaHHs, B I[bOMYy JOKYMEHTI He

pPO3TIIAMAOTECS,  OCKIJIBKM I  BHMOTH €
PeIMETOM PO3TISIAY KOMIIETEHTHUX
oprasirizarti.

3HaYeHHS YAaCTKOBUX KOE(QIIieHTIB Ta
IHIIUX [OKAa3HUKIB HAAIMHOCTI HaBeIeHl SK
PEKOMEH/IOBaHI 3HAYCHHS, W0 3a0e3MeuyroTh
NPUUHATHUNA piBeHb HaAilHOCTI. Bonu Oynu
BpaxoBaHI 3a yMOBHU, IO 3aCTOCOBYETHCS
BIMOBIIHUIA piBeHb KBaji(ikamii 1 ympaBiaiHHS
SIKICTIO.

MeToauKU pO3paxyHKY

[loBHa aHamiTU4YHA METOAUKA PO3PAXYHKY
Ha BOTHECTIHKICTP Ma€ BpaxOBYBaTH poOOTY
KOHCTPYKTUBHOI ~ CHCTEMH 3a  MiJIBUIIEHUX
TeMIeparyp, MOXJIMBHHA BIUIMB Terja Ta
CHOPUATINBI BIUIMBU AaKTUBHUX 1 IaCHBHUX
CHCTEM BOTHE3aXHCTy, a TAaKOK HEBU3HAYEHOCTI,
0 MOB’S3aHi 3 IMMU TPhOMa BIACTHBOCTSMH, Ta
BIJIMTOBIJAIbHICTE ~ KOHCTPYKTUBHOI ~ CHCTEMHU
(HacmiaKu pyilHYBaHHS).

Ha pmanuii yac MOXJIMBO 3aCTOCOBYBATH
METOAMKY JUIsI BCTAHOBJIEHHS [iHCHOI poOOoTH
KOHCTPYKIIIi, 1110 BKJTIOYAE JIEsAKI — SIKIIO HE BCl —
3 IMX [apamerpiB, Ta  JIOBECTH, IO
KOHCTPYKTHBHAa cuctemMa abo 11 4acTuHH
BIITBOPIOBaTHME MiiCHY poOOTy MNpH peayibHii
noxexi y Oyaunky. OpHak, SKIIO METOAMKa
IPYHTYETbCS Ha HOMIHAJIBbHOMY (CTaHIapTHOMY)
TEMIIEPATYPHOMY PEXHMI, TO Kiacu(ikaris, 110
nependadae BU3HAYEHI MeEXI BOTHECTIHKOCTI,

BpPaxoBYe€ (mpu6nK3HO) BUIIIEHABE/IEH1
BJIACTHBOCTI Ta HEBU3HAYEHOCTI.

[Topsanok 3aCTOCYBaHHS METOJTUKH
pO3paxyHKy mpuBeneHo Ha pucyHky 0.1.

Po3pizHstoTh BU3HAYEHI MiAXOAW Ta TMIAXOIU
3aCHOBaHI Ha poOOTI KOHCTpyKUid. Busznaueni
M1IXOIN BUKOPHUCTOBYIOTH HOMIHQJIbHUN
TEMIIEPATYPHUH  pPEXUM  JUI1  IE€HEpyBaHH:A
TerioBUX BIUTUBIB. [lixia 3acHOBaHM Ha poOOTI
KOHCTPYKIIN, M0 BHKOPHCTOBYE 1HKEHEPHO-
TEXHIYHE 3a0e3MEUEHHS TOXKE)KHOI Oe3IeKHu,
CTOCYIOTBCS TEIUIOBUX BIUIMBIB, L0 3aJI€XKATh Bij
G13UYHUX 1 XIMIYHUX apaMeTpiB.

TIPUMITKA Tabmnuni pgaHi, IO HaBeIEeHI Ha
pucyHky 0.1,

JUiss  MpOeKTyBaHHSA  3TIJHO 3 UM
CTaHIApTOM HE0OX1THO BUKOPHUCTOBYBATH
EN 1999-1-2 g BHU3HAUEHHS TEIUIOBUX Ta
MEXaHIYHUX BIUIMBIB HA KOHCTPYKTUBHY CHUCTEMY.

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.

The design procedure for structural fire
design is illustrated in Figure 0.1. 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.

NOTE Tabulated data, as shown in Figure 0.1, are
not available for aluminium components.

For design according to this part,
EN 1999-1-2 is required for the determination of
thermal and mechanical actions to the structure.



3aco0u NpOEKTYBaHHS

OuikyeThCs, M0 3aCO00M MPOCKTYBaHHS, SKi
IPYHTYIOTbCSI Ha PO3PAXYHKOBUX MOJEIISAX, IO
HaBeneHi B EN 1999-1-2, Oynyrs po3poOieHi
KOMIIETEHTHUMHU CTOPOHHIMH OpTaHi3allisiMu.

OcnoBuuit Teker EN 1999-1-2 wmicTtuth
OUTBIIICTh TOJIOBHUX HPUHIMINB Ta MPaBUI, IO
HeoOXIimHlI  [UI1  ONKMCaHHS  TEIUIOBUX  Ta
MEXaHIYHUX BIUIMBIB HAa OY/iBJIi Ta CIIOPY/IH.

HAIIIOHAJIBHUM JOJATOK 1O
EN 1999-1-2

Le#t crammapr Hajmae  albTEPHATUBHI
METOJIMKH, 3HAUEHHS Ta peKOMEHAIlli i KJ1aciB
3 TPUMITKAMH, IO BKa3yIOTh JC¢ HEOOXIIHO
3pOOUTH HAI[lOHAIbHUK BHOiIp. TakuMm YHUHOM,
HAI[IOHAJILHUH ~ CTaHAapT, M0  BIPOBAIKYE
EN 1999-1-2, mae wmictutd HamionansHuii
IONATOK, SAKHM BKIIOYaB OM BCi HAIlOHAILHO
BHU3HAUEHI MapaMeTpH, 0 BUKOPUCTOBYIOTHCS
JUIS TIPOSKTYBaHHS OymiBeNlb Ta CIOpPYA, SKi
OyayTh OOYyI0BaH1 y BiIMOBIAHIN KpaiHi.

Hamionaneauit  BUOip  J03BOJIGHO B
EN 1999-1-2 y Takux MyHKTax:

2.3 (1)

2.3(2)

2.4.2 (3)

4.2.2.1(1)

4.2.2.3 (5)

4.2.2.4 (5)
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Design aids
It is expected, that design aids based on the

calculation models given in EN 1999-1-2 will be
prepared by interested external organizations.

The main text of EN 1999-1-2 includes
most of the principal concepts and rules
necessary for describing thermal and mechanical
actions on structures.

NATIONAL ANNEX FOR EN 1999-1-2

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 1999-1-2 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 1999-1-2
through:

2.3 (1)

2.3(2)

2.4.2 (3)

4221(1)

4.2.2.3 (5)

4.2.2.4 (5)
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Pucynok 0.1 — 3aranibHuU BUTJIST METOJUKN PO3paXyHKY Ha BOTHECTIHKICTD
| Project Design |
I
| ]
Prescriptive Rules Performance-Based Code
(Themal Actions given by Nominal Fire) (Physically based Thermal Adtions)
|
| ] |
Member Analysis of Part Analysis of Selection of Simple or Advanced
Analysis of the Structure Entire Structure Fire Development Models
| ]
| | ]
Calculation of Calculation of Seledtion of Member Analysis of Analysis of
Mechanical Actions Mechanical Actions Mechanica Analysis Part of the Entire
at Boundanes at Boundanes Actions Structure Struciure
| | | |
| | I ———
Tabulated Simple Advanced Simple Advanced Advanced Calculation of Calaation of Seledtion of
Data Calcuiation Calculation Calculation Calculation Calculation Mechanical Mechanicd Mechanica
Models Models Madels Models Modsls Adtiors Actions Acions
(if available) at Boundaries at Boundaries
. —— |
SimpleCalculation Advanced Advanced Advanced
Models Calculation Calculation Caleulation
(if available) Models Models Models

Figure 0.1 — A general illustration of the design procedure for fire design




1 3AT'AJIBHI HOJIOKEHHA

1.1 Cepa 3acTocyBaHHA

1.1.1 Cepa 3acrocyBanns EN 1999

(HOP  EN 1999 nmommproeTbcss  Ha
NpOEKTYBaHHS  OyAMHKIB Ta  cIOopya 3
KOHCTPYKIIIAIMH 13 anroMiHiro. BiH Biamosinmae
OCHOBHUM TMOJIOKCHHSIM 1 BHUMOTaM MIOJ0 1X
O€3IeKH Ta EKCIUTyaTamiitHOl MPUIATHOCTI, OCHOB
iX mpoeKTyBaHHS Ta KOHTPOJIO, SIKI HABEJCHI B
EN 1990 — OcHoBH MpOEKTYBaHHS KOHCTPYKIIIi.

(2)P EN 1999 crocyerbcs nuine BUMOT

MIIIHOCTI, eKCIUTyaTaliHo1 MPUAATHOCTI,
IIOBTOBIYHOCTI Ta BOTHECTIHKOCTI aIFOMIHIEBHUX
KOHCTPYKIIIH. Inmi  BuMorH, HaIPUKJIA],
CTOCOBHO  TEIUIO- Ta  3BYKOI30JALli, HE
PO3TIIAIAIOTHCS.

3) [TepenbavaeTncs KOPUCTYBAHHSI
EN 1999 pazowm 3:

- EN 1990 «OcHOBH MNpOEKTYBaHHS
KOHCTPYKIIIH»

- EN 1991 «/lii Ha KOHCTpPYKIii», yci HasBHI
YaCTUHU

- €Bpomneiicbki CTannaptu i OyaiBeIbHUX
BUpOOIB, IO  CTOCYIOTbCA  aJIOMIHIEBHUX
KOHCTPYKIIIH

- EN 1998 «lIpoekTyBaHHS CEHCMOCTINKUX
KOHCTPYKLIN», SKIIO 3a711300€TOHHI KOHCTPYKIIi
3BOJSAITHCS B CEMCMIUHUX palloHax

(4) EN 1999 mnoninsteThCs Ha I’ SITh YAaCTHH:

- EN 1999-1-1 IlpoekTyBaHHS aTIOMiHIEBHX
KOHCTPYKLIN: 3arajibHi MpaBuiia sl KOHCTPYKIIIH

- EN 1999-1-2 IlpoekTyBaHHS aTIOMiHIEBHX
KOHCTpYKLIN: Po3paxyHOK KOHCTpYKIiH Ha
BOTHECTINKICTD

- EN 1999-1-3 IIpoexTyBaHHS aJIOMiHIEBUX
KOHCTpyKU1i: KoHCTpyKIii, 10 CHpUHHATINBI J10
BTOMU

- EN 1999-1-4 TIpoekTyBaHHS aTIOMiHIEBHX
KOHCTPYKIIIH: XonoaHo neopmoBaHi
KOHCTPYKIIi 3 TUCTOBOTO MPOKATy

- EN 1999-1-5 TIpoexTyBaHHS aTIOMiHIEBUX
KOHCTPYKITiH: TOHKOCTIHHI 000JIOHKH

1.1.2 Cepa 3actocyBannss EN 1999-1-2

(1) EN 1999-1-2 nomwuproeThcst Ha
MPOCKTYBaHHSI AITIOMIHIEBUX KOHCTPYKIIIA Ha
BUIIAJIOK aBapiHUX CHUTYAIIH MiJl 9ac MOXKEeKi Ta
MpU3HAYCHA JUISI BUKOPHCTAHHS  pa3oM 3
EN 1999-1-1 ta EN 1991-1-2. EN 1999-1-2
BH3HA4Ya€ BiAMIHHOCTI a0 IOMOBHIOE BUMOTH 10
MIPOEKTYBaHHS 32 HOPMAIBHOI TEMIIEPATyPH.

JACTY-H EN 1999-1-2:2010

GENERAL

1.1Scope

1.1.1 Scope of EN 1999

(1)P EN 1999 applies to the design of
buildings and civil engineering works in
aluminium. It complies with the principles and
requirements for the safety and serviceability of
structures, the basis of their design and
verification that are given in EN 1990 — Basis of
structural design.

(2P EN 1999 is only concerned with
requirements  for resistance, serviceability,
durability and fire resistance of aluminium
structures. Other requirements, e.g. concerning
thermal or sound insulation, are not considered.

(3) EN 1999 is intended to be used in
conjunction with:
- EN 1990 “Basis of structural design”

- EN 1991 “Actions on structures”, all
relevant parts

- European Standards for construction
products relevant for aluminium structures

- EN 1998 “Design of structures for
earthquake resistance”, where aluminium
structures are built in seismic regions

(4) EN 1999 is subdivided in five parts:

- EN 1999-1-1 Design of aluminium
structures: General structural rules

- EN 1999-1-2 Design of aluminium
structures: Structural fire design

- EN 1999-1-3 Design of aluminium
structures: Structures susceptible to fatigue

- EN 1999-1-4 Design of aluminium
structures: Cold formed structural sheeting

- EN 1999-1-5 Design of aluminium
structures: Shell structures

1.1.2 Scope of EN 1999-1-2

(1) EN 1999-1-2 deals with the design of
aluminium structures for the accidental situation
of fire exposure and is intended to be used in
conjunction with EN 1999-1-1 and EN 1991-1-2.
EN1999-1-2 only identifies differences from, or
supplements to, normal temperature design.
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(2) EN 1999-1-2 crocyerbcs
MAaCHMBHUX METOMIB  BOTHE3aXHUCTY.
METOJIM 3aXUCTY HE HAaBEJICHI.

(3) EN 1999-1-2 MOILIMPIOETHCS  HA
AIIIOMIHI€B1 KOHCTPYKIIi, 10 MaroTh
3a0e3meyyBaTd HECydy 3JaTHICTh Il  Yac
MOKEXi, TOOTO MalOTh 3aMmodiraTH meper4acHoOMy
pPYHHYBaHHIO KOHCTPYKIIii.

TIPUMITKA Llg yacThHa HE MICTUTh BUMOTH OO
OTOPOKYIOUOT 3MATHOCTI.

(4) EN 1999-1-2 HaBOAWTH OCHOBHI
MOJIOKEHHST IIOJI0 PO3PAaXYHKY aJTFOMiHIEBHX
KOHCTPYKIIIH 32 OCOOJIMBUMU BUMOTaMH 3 OTJISAY
Ha BHIIICHABE/ICHE.

(5) EN 1999-1-2 crocyeTbcsi KOHCTPYKIIiH
a00 YaCTMHM KOHCTPYKTHBHOI CHUCTEMH, SIKi
nepeOyBaroth B Mexax mii EN 1999-1-1 Ta
3alpOEKTOBAHI BiMOBITHUM YHHOM.

(6) HaBemeni B wactmmi 1-2 EN 1999
BJIACTUBOCT]I AJIIOMIHIEBUX CIUIABIB BiJHOCATHCSA
IO TAKUX AJIFOMIHIEBUX CIUIABIB:
EN AW-3004 — H34
EN AW-5005 — O ta/and H34
EN AW-5052 — H34

(7) Hamemeni B EN 1999-1-2 wmetomu
3aCTOCOBYIOTh TaKOX Ui IHIIUX aTIOMIHIEBUX
crutaBiB/cymimed, mo 3a3Hadeni B EN 1999-1-1,
SKILO HasiBHI JOCTOBIpHI BJIACTHBOCTI MaTepiaily
3a  MABHINEHUX  TemIeparyp, abo  SKIIo
3aCTOCOBYETHCS CIPOILYIO i€ MPUMYIICHHS, 10
HaBezieHe 3.2.1.

TUIBKU
AKTUBHI

1.2 HopmaTuBHI noCHJIaHHS

(1) Le#t eBpomeiicbkuii cTaHIapT MICTUTH B
co0l AK JaToBaHI TaK 1 HeJATOBaHI IMOCHJIAHHS,
MOJIOKEHHA 3 IHIMMX BUAaHb. Lli HOpMmaTuBHI
MMOCWJIAHHS 3TafylOThCS Y BIAMOBITHUX MICIIIX
TEKCTy, a JOKYMEHTH BHOCATHCS B TIEpETiK.
[Toganpmii mompaBku abo 3MIHU JUIsI OyIb SIKUX
JOKYMEHTIB JaTOBaHUX TOCHUJIAHb CTOCYIOThCS
uporo €Bponeiicekoro CraHgapTy JMIIEe Yy
BUIIAJIKY, SKIIO B HhOMY BpaxoBaHi MOMpPaBKH abo
3MIHH. st HEIaTOBaHUX MTOCHJIaHb
3aCTOCOBYETHCSI OCTaHHS BepcCis JOKyMEHTa
(BKITIOUAIOYH TTOTIPABKH).

EN 485-2 AmroMiHi# Ta aarOMiHIEBI CIUIABH.
JlucroBuii mpokar, Opyc Ta miurta. Yactuna 2:
MexaHi4HI BIIACTUBOCTI

EN 755-2 AmromiHii Ta aqrOMiHIEB] CIIJIaBH.
Bunasneni ctpuxeHb/pyT, Tpyda Ta mpodiib.
Yactuaa 2: MexaHiuHI BIIaCTHBOCTI

EN 1990 OcHoBu mpoekTyBaHHsI OyaiBelb
Ta CIopya
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EN AW-5083 — O ta/and H12
EN AW-5454 — O ta/and H34
EN AW-6061 — T6

(2) EN 1999-1-2 deals only with passive
methods of fire protection. Active methods are
not covered.

(3) EN 1999-1-2 applies to aluminium
structures that are required to fulfil load bearing
function if exposed to
fire, in terms of avoiding premature collapse of
the structure.

NOTE This part does not include rules for
separating elements.

(4) EN 1999-1-2 gives principles and
application rules for design of structures for
specified requirements in respect of the load
bearing function and the levels of performance.

(5) EN 1999-1-2 applies to structures, or
parts of structures, that are within the scope of
EN 1999-1-1 and are designed accordingly.

(6) The aluminium alloy properties given in
the Part 1-2 of EN 1999 apply to the following
aluminium alloys:

EN AW-6063 — TS5 ta/and T6
EN AW-6082 — T4 Ta/and T6

(7) The methods given in EN 1999-1-2 are
applicable also to the other aluminium
alloy/tempers of EN 1999-1-1 if reliable material
properties at elevated temperatures are available
or the simplified assumptions in 3.2.1 are applied.

1.2 Normative references

(1) 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 if incorporated in it
by amendment or revision. For undated
references the latest edition of the publication
referred to applies (including amendments).

EN 485-2 Aluminium and aluminium
alloys. Sheet, strip and plate. Part 2: Mechanical
properties

EN 755-2 Aluminium and aluminium
alloys. Extruded rod/bar, tube and profiles. Part 2:
Mechanical properties

EN 1990 Basis of structural design



EN 1991-1-2 OcHOBM HpOEKTYBaHHS Ta
HaBaHTKCHHS Ha OymniBimi Ta cropyau: YactuHa
1-2: nmaBaHTaXEeHHSA HAa OYHIBII Ta CHOPYIU IIiJ
qac MoXexi

EN 1999-1-1 IlpoekTyBaHHS allOMiHIEBUX
KOHCTpyKIli: Yactuna 1-1: 3arasbHi BHMOTH
MIPOEKTYBaHHS

EN 1090-3° 3BecHHS CTaJeBUX Ta
AMOMIHIEBUX ~ KOHCTpyKHi — Yactuna 3:
TexHiuHI YMOBH TSI aJIFOMiHIEBUX KOHCTPYKITIH

EN 13501-2 [ToxxexHO-TeXHIYHA
kinacudikamis  OymiBelbHUX  MarepiagiB  Ta
KoHCTpykuid. Yactura 2 Kiacudikamis 3a
pe3ylbTaTaMi BUIPOOYBaHb HA BOTHECTIMKICTh

ENV 13381-1 Meronu BuUnpoOyBaHb Ha
BOTHECTINKICTH €JIEMEHTIB OyaiBEIbHUX
KoHCTpyKuU1ii: YactuHa 1: Meroa BunipoOyBaHHS
JUIS BU3HAYCHHsSI TOKPAIICHHS BOTHECTIHKOCTI
€IEMEHTIB  KOHCTpyKmii:  ['opu3oHTamsHIMHU
3aXMCHUMHU MeMOpaHaMu

ENV 13381-2 Meronu BUNpOOyBaHb Ha
BOTHECTINKICTH €JIEMEHTIB OyaiBENbHHUX
KoHCTpyKIii: Yactuna 2: Meton BUNpoOyBaHHS
JUIS BU3HAYCHHsS] TIOKpAIIEHHS BOTHECTIHKOCTI
€JIEMEHTIB KOHCTPYKIIIH: Beprukansaumun
3aXMCHUMHU MeMOpaHaMu

ENV 13381-4 Meronu BUNpoOyBaHb Ha
BOTHECTINKICTE €JIEMEHTIB OyIiBENbHHUX
KoHCTpyKuUii: YactuHa 4: Meroa BUIIpOOYBaHHS
JUIS BU3HAYCHHsS TIOKpAIeHHS BOTHECTIHKOCTI
€JIEMEHTIB KOHCTpYKLii: HaHneceHHs1 MOKpUTTS Ha
CTaJIeBl €JIEMEHTH KOHCTPYKIIiT

1.3 Ilpunymenns

(1) Ha nonmatok 10 3arajibHUX HpPUITYILEHb
EN 1990 TakoX 3acTOCOBYIOTbCS HACTYIIHI
MTUTYIICHHS:

Byap-ski macuBHI BOTHE3aXHCHI CHUCTEMH
BpaxoBaHl MiJ Yac TMPOEKTYBaHHS MaroTh
HiATPUMYBATHCh B HAJIS)KHOMY CTaHi.

1.4 BiaminHicTh MidK NpPUHIUNAMH Ta
NpaBUJIAMHU 3aCTOCYBAHHS

(1) 3acrocoByroTh TpaBMIIa, 110 HABEJCHI B
1.4 EN 1990.

1.5 Tepminu Ta BU3BHAYEHHSI IOHSATH
(1) 3acrocoByroTh TpaBMIIa, 110 HABECHI B
1.5 EN 1990.

(2) Hactynni TepMiHM  BHKOPUCTaHI B

JACTY-H EN 1999-1-2:2010

EN 1991-1-2 Basis of design and actions on
structures Part 1-2: Actions on structures exposed
to fire

EN 1999-1-1 Design of aluminium
structures: Part 1-1: General structural rules

EN 1090-3° Execution of steel structures
and aluminium structures — Part 3: Technical
requirements for aluminium structures

EN 13501-2 Fire classification of
construction products and building elements. Part
2 Classification using data from fire resistance
tests

ENV 13381-1 Fire tests on elements of
building construction: Part 1. Test method for
determining the contribution to the fire resistance
of structural members: By horizontal protective
membranes

ENV 13381-2 Fire tests on elements of
building construction. Part 2: Test method for
determining the contribution to the fire resistance
of structural members: By vertical protective
membranes.

ENV 13381-4 Fire tests on elements of
building construction. Part 4: Test method for
determining the contribution to the fire resistance
of structural members: By applied protection to
steel structural elements.

1.3 Assumptions
(1) In addition to the general assumptions
of EN 1990 the following assumption applies:

Any passive fire protection systems taken
into account in the design will be adequately
maintained.

1.4 Distinction between principles and

application rules
(1) The rules given in EN 1990 1.4 apply.

1.5 Terms and definitions
(1) The rules in EN 1990 1.5 apply.

(2) The following terms are used in

® Mae 6yTH BUaHHit

® to be published
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EN 1999-1-2 B HacTynHHX 3HaUYEHHSIX:

1.5.1 CrneniajbHi TepMiHHN 11(1]
CTOCYIOTHCSI TPOEKTYBAHHSI 3arajioM

1511

YaCTHHA KOHCTPYKTHBHOI CHCTEMH

130J1b0BaHa YaCTUHA BCi€l KOHCTPYKTHBHOI
CHCTEMH 3 BIAMOBIIHUMH YMOBAaMHU OMHPAHHS Ta
IPaHUYHUMH YMOBAaMH

1512

3axuIleHi KOHCTPYKIUil

KOHCTPYKLI{, IS SKUX BXKUT1 3aX0JH LI0A0
3MEHIICHHS 3POCTaHHS TEMIIEPAaTypH B €JIEMEHTI,
1110 CIIPUYMHEHE MOKEXKEI0

1.5.2 Tepminn, 10 CTOCYOTHCH TENJIOBUX
BILIUBIB

1521

CTAHJAPTHHUI TeMIIEPATYPHHUI PeKUM

HOMIHAJIBHAN TEMIIEPATYPHHUHA PEXKUM, IO
Bu3zHaueHa y EN 13501-2 anga npencraBieHHs
MOJIeTIl  TOBHICTIO  PO3BUHYTOI MOXEXI Yy
MPOTHUIIOXKEKHOMY BIJICIKY

1522

TeMIlepaTypPHi pe:KuMH

3aJIeKHICTh TEMIIEpAaTypH CEpellOBHIIA, SIKE
OTOYY€E TIOBEPXHI €JIEMEHTIB, BiJl 4yacy. MoxyTb
OyTu:

— HOMIHAJIbHUI: TpaauLIHHUN
TEMIIEPATYPHUN PEXHUM, IO NPUHAMAETHCS IS
kinacudikamii abo MepeBIpKM BOTHECTIMKOCTI,
HaNpUKJIaJ CTAaHJAPTHUN TeMIepaTypHUN PeXuM,
TEMIIEpAaTyYPHUM PEXUM 30BHIIMIHBOI TOXKEXKI,
PEKUM BYTJIEBOJIHEBOI MOXKEXKI;

- napaMeTpHUYHUIA: BCTAHOBJICHUI
IPYHTYIOUHCh Ha MOZENI MOXEXKI Ta MUTOMUX
G13MYHUX MapaMeTpax, 110 BU3HAYalOTh YMOBHU B
MIPOTHUIIOXKEKHOMY BIJICIKY

1.5.3 Tepminn,  mo CTOCYIOThCS
MarepiaJjiB Ta BUP0OiB

1531

BOTHEe3aXMCHHUI MaTepiaJj

Oynp-sikuii  Matepian abo  CHoJIydeHHS

Marepialis, 10 MOKPUBAE KOHCTPYKIIiIO, 3 METOIO
MIIBUIIEHHS 11 BOTHECTIMKOCTI
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EN 1999-1-2 with the following meanings:

1.5.1 Special terms relating to design in
general

1511

part of structure

isolated part of an entire structure with
appropriate support and boundary conditions

15.1.2

protected members

members for which measures are taken to
reduce the temperature rise in the member due to
fire

1.5.2 Terms relating to thermal actions

1521

standard temperature-time curve

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

15.2.2

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

1.5.3 Terms relating to material and
products

153.1

fire protection material

any material or combination of materials
applied to a structural member for the purpose of
increasing its fire resistance



1.5.4 TepMmiHu, IO CTOCYOTBHCSI AHAJTIZY
Tenjonepenaayi

1541

KYTOBHI KoedinieHT

KyTOBUM KOE(DIIIEHT JUIsi BUIPOMIHEHOTO
TEIUIOOOMIHY BiJ MOBEpXHI A 110 TOBepxHi B,
BU3HAUEHUHN SIK YacCTKa PO3CISTHOI BUIIPOMIHEHOT
eHeprii, BUIUICHOI 3 TOBEPXHI A, IO Majae Ha
noBepxHo B

1.54.2

KOe(illieHT KOHBEKLiliHOr0 TenJ000MiHy

KOHBEKIIIWHUII  TEIUIOBUH  IIOTIK 1O
KOHCTPYKIIi, M0 CTOCYETbCA PI3HUII MK
CepeIHbOI0  TEMIIEPATypOI0 CEepeIOBUINA, SKE
OTOYy€  BIAMOBIAHY  TOBEPXHIO  OKpeMoi
KOHCTPYKIIii, Ta TeMIIepaTyporo 1i€i MoBepxHi

1.5.4.3

CTYNiHb YOPHOTH

JOPIBHIOE KoeQIilieHTy [IOTIMHAHHSA
MTOBEPXHI, TOOTO CIIBBITHOIIICHHS MiX

BUIIPOMIHEHUM TEIUIOM, IIO MOTJMHYTE JaHO0
MOBEPXHEI0, Ta BHUIPOMIHEHUM TEIUIOM, IO
MOTJIMHYTE MOBEPXHEI0 a0COIIOTHO YOPHOTO Tijla

1544
NOTJINHYTHI TeNJIOBUIi NMOTIiK
eHepris, 1o SIBHO MOTJIMHYTA

KOHCTPYKIISIMA 32 OJIWHUIIO Yacy OJIWHUIICIO
IUTOIII TOBEPXHI

1545

pe3yJbTyI04a CTYNiHb YOPHOTH

CITiBB1HOIIIEHHS MiX (hakTHYHUM
BHITPOMIHCHUM TETUIOBUM ITOTOKOM Ha

KOHCTPYKIIIIO Ta MOTJIMHYTUM TEIJIOBUM ITOTOKOM
3a YMOBH, 110 KOHCTPYKIis Ta ii BUINPOMIHIOIOYE
Cepe/IOBUILE BBAKAIUCH aOCOIIOTHO YOPHUMHU
TiJIaMU

1546

Koe(ilieHT nepepisy

JUTSL AIIOMIHIEBOT KOHCTPYKIIi —
CHIBBITHOIIEHHST MK HE3aXHIICHOI TUIOMICIO
MOBEpXHI Ta  00’€MOM  QIIOMIHIIO;  JUIS
HE3aXUIICHOT KOHCTPYKLii — CHiBBIJHOIICHHS
MIXK TIJIOIIEIO BHYTPIIIHBOT MTOBEPXHIi

HEe3aXUILEHOT OOIMMBKUA Ta 00’ €MOM AJIFOMIHIIO

JACTY-H EN 1999-1-2:2010

1.5.4 Terms relating to heat transfer
analysis

154.1

configuration factor

the 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

154.2

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

15.4.3

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

1544

net heat flux

energy per unit time and surface area
definitely absorbed by members

1.5.45

resulting emissivity

the ratio between the actual radiative heat
flux to the member and the net heat flux that
would occur if the member and its radiative
environment were considered as black bodies

1.5.4.6

section factor

for an aluminium member, the ratio
between the exposed surface area and the volume
of aluminium; for an enclosed member, the ratio
between the internal surface area of the exposed
encasement and the volume of aluminium

13
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15.4.7
yMoBHHI KoedillieHTY nepepizy
CIIBBITHOIIICHHS MiX TIJTOILIEIO

HE3aXHMIIEeHO1 MMOBEPXHI 0OpaMIICHHs TIepepizy 110
00’eMy aTFOMIHIIO

1.5.5 Tepminu, 0 CTOCYHThCS aHAJI3y
MeXaHIYHMX XapaKTePUCTUK

1551

KPHUTHYHA
KOHCTPYKUIl

TEMIIepaTypa, 3a SKOi OYIKYEThCS IOsIBA
MOIIKO/DKEHb B aJIOMIHIEBIA KOHCTPYKIII MpH
PIBHOMIPDHOMY PO3IOALUICHI TEMIIEpaTypu 1 ais
3aJIaHOTO PiBHS HaBAHTAKCHHS

TeMImeparypa aJIlOMiHi€Bol

1552

epextuBHa 0,2 % yMOBHA Mexa
TeKY4O0CTi

Ui 3aJaHoOi  TeMIepaTtypd,  piBeHb
Hanpy>KeHHs, npu AKOMY JiarpaMa

«HanpyxeHHs-nedopmaris» amominito nae 0,2 %
3aJIMIIKOBOT Jedopmartii

1.5.5.3

30BHIlIHIN eJleMeHT

KOHCTPYKIIif, 110 PO3TallOBaHa 3a MEXaMU
OyziBii, Ta MOXE 3a3HAaTU BOTHEBOI'O BILJIUBY
yepe3 Mpopi3H B OTOPOPKYBAILHUX KOHCTPYKLIAX
OyxiBii

1.6 ITo3nauenns

(1) B mpomy EN 1999-1-2 na momarok 10
HaBeneHux B EN 1999-1-1 BHKOpHCTOBYIOTBCS
TaKi MO3HAYCHHS:

Benuxi namuncoki nimepu

An  TUIOLIa HE3aXMILEHOI MOBEPXHI KOHCTPYKIIIT
Ha OJIMHUIIO JOBKUHU

A,  muoma BHYTPILIHBOT MOBEPXHI
BOTHE3aXHUCHOIO TIOKPUTTSI Ha OJUHUIIO
JOB’KWHU KOHCTPYKIIIT

Ea Momymb  mpyXHOCTI  aJioOMiHIIO  3a
HOPMAaJIbHOI TeMIepaTypu

Eap Momymb  mpyXHOCTI  aJioOMiHiIO  3a
M1 JIBUIIICHOT TEMIIEPATYPH, Gy

Vv 00’eM KOHCTPYKIIii Ha OJIMHUITIO JTOBKUHU

Mani namuncoki nimepu
Cy  IHUTOMA TEIUIOEMHICTEH AIIFOMIHIFO
Cp  NHUTOMA TEIJIOEMHICTh BOTHE3aXHCHOTO
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1547

box value of section factor

ratio between the exposed surface area of a
notional bounding box for the section to the
volume of aluminium

1.5.5 Terms relating to mechanical
behaviour analysis

1551

critical temperature of a structural
aluminium member

for a given load level, the temperature at
which failure is expected to occur in a structural
aluminium member for a uniform temperature
distribution

1552
effective 0,2 % proof strength

for a given temperature, the stress level at
which the stress-strain relationship of aluminium
gives a 0,2 % permanent strain

1553
external member
structural member located outside the

building that can be exposed to fire through
openings in the building enclosure

1.6 Symbols

(1) For the purpose of EN 1999-1-2, the
following symbols apply in addition to those
given in EN 1999-1-1:

Latin upper case letters

An  the exposed surface area of a member per
unit length

A, the area of the inner surface of the fire
protection material per unit length of the
member

Ea  the modulus of elasticity of aluminium for
normal temperature design

Eap the modulus of elasticity for aluminium at

elevated temperature, 0,

Vv the volume of a member per unit length

Latin lower case letters
Ca the specific heat of aluminium
C, the specific heat of the fire protection



MTOKPUTTS

dp  TOBIIMHA BOrHE3aXMCHOTO IOKPHUTTS

foo edexruBHa 0,2 % yMOBHA MeXa TEKy4OCTi
3a MiABUIICHOT TeMIiepaTypu, Gy

h'net,d PO3PaxyHKOBE  3HAYCHHS  IOMIMHYTOIO
TEIUIOBOTO MIOTOKY OJMHHUIICIO TIIOMTI

1, BHUIPOMIHEHHWI TEIUIOBHM TMOTIK BiJl BOTHIO
JI0 JTMIIHOBOI CTOPOHH MTOBEPXHI

Ko KoedirieHT SHIDKEHHS
BJIACTHUBOCTE 3a
TeMIiepaTypu, Gy

Koo KoedimieHT 3HmxKeHHs 0,2 % yMOBHOI MExKi
TEKYUOCTI 32 MiIBUIIICHOT TeMIIEpaTypH

Ko.omax KOedimieHT 3HmKeHHs 0,2 % yMOBHOI MEKi
TEKY4YOCTI 32 MaKCHMaJbHOI TeMIepaTypu
AIIOMIHIIO

I noBxuHa 3a Temiepatypu 20 °C

t TPUBATICTh BOTHEBOTO BILTUBY

MILHICHUAX
M ABUIIEHOT

Benuxi epeyvxi nimepu
At TpoMIXOK Hacy

Mani epeyvxi nimepu

YMfi  KOCQIIEHT HAMIWHOCTI HJis BiAMOBIIHUX
BJIACTUBOCTEHN MaTepiaiy Mij 4ac MOXKexi

N KOEPIIEHT 3HMKEHHS JUIsl pO3paxXyHKOBOTO
PiBHS HaBaHTAXXEHHS 1i]] 4ac MOXKeXi

% temmneparypa °C

0a  Temmeparypa aJlOMiHIIO

&m CTyMiHb YOPHOTH TOBEPXHI CKJIAJOBOL
YaCTUHU

K KOoe(ilLI€HT NOKpaIIeHHS

Aal TEIUIONPOBITHICTh ATFOMIHIIO

Jp  TEIIONpPOBIIHICTH BOTHE3aXUCHOIO
MTOKPUTTS

[o  KOEQIIEHT BUKOPUCTAHHS B MOMEHT 4acy
t=0

pal  TYCTHHA aJTFOMIHIIO
Po T'YCTHHA BOTHE3aXHUCHOT'O MOKPUTTS

JACTY-H EN 1999-1-2:2010

material

dp  the thickness of fire protection material

f,o the effective 0,2 % proof strength at
elevated temperature, 6,

Meta the design value of the net heat flux per unit
area

I, is the radiative heat flux from the flame to
beam face

ke  the reduction factor of a strength property
of aluminium at elevated temperature, &y

Koo the strength reduction factor for the 0,2
proof strength at elevated temperature
Ko.omaxthe strength reduction factor for the 0,2
proof strength at the maximum aluminium
temperature

I the length at 20 °C

t the time in fire exposure

Greek upper case letters
At the time interval

Greek lower case letters

yms the partial safety factor for the relevant
material property for the fire situation

nsi  the reduction factor for design load level in
the fire situation

0 the temperature in °C

Ga  the aluminium temperature

em  the surface emissivity of the component

K the adaptation factor

Ja the thermal conductivity of aluminium

Jp  the thermal conductivity of the fire
protection material

to  the degree of utilisation at time t=0

pai the density of aluminium
pp  the density of the fire protection material

15
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2 OCHOBU ITPOEKTYBAHHASA
2.1 Bumorn

2.1.1 3aranbHi BUMOrH

(1)P  SIkmo BCTaHOBJIEHI BHMOTH JI0
MEXaHIYHOTO OIOpPY ITiJl Yac MOXKEXKi, aTOMIHIEB]
KOHCTPYKIIi MPOEKTYIOTh Ta 3BOASITh TaKUM
YUHOM, 100 BOHM 30epirajnv Hecydy 3JaTHICTh
MPOTATOM BIATOBIIHOTO BOTHEBOTO BIUIUBY —
TPaHUYHHUIA CTaH 3 BOTHECTIHKOCTI 32 O3HAKOIO
BTpaTH HeCcy4oi 31aTHOCTI R.

(2)P Ilpm posmomiiai Ha MNPOTHIIOKEKHI
BIJICIKM BIIMOBITHI KOHCTPYKINI MarmTh OyTH
3apOEKTOBAaHI 1 3Be/ICHI TAKUM YHHOM, 11100 BOHU
30epirajam Oropo/UKyBajibHy 3/IaTHICTH MPOTITOM
BiJIMOBIHOT'O BOTHEBOT'O BIUIMBY, TOOTO:

- He BigOyBasach BTpara MLUIICHOCTI
BHACJIIIOK yTBOPEHHS TPIIIMH, MPOpi3iB abo
IHIINX  OTBOPIB, JIOCTATHBO  BEIMKUX  JUIS
MIPOHUKHEHHS BOTHIO y BUTJISAI rapsayux Trasi 4u
MOJIyM’sl — TPAHUYHUI CTaH 3 BOTHECTIMKOCTI 3a
O3HAKOI0 BTpaTH 1ijicHoCTi E;

- HE Bi10yBajach BTpaTa
TEIUIOI30JIFOBAIILHOT 3JIaTHOCTI BHACIIOK
TeMIeparyp  HeoOIrpiBaHOi  MOBEpPXHI, IO
MEPEeBUIYIOTh ~ TeMIlepaTypu  3aiiMaHHI  —
IPaHUYHUIA CTaH 3 BOTHECTIMKOCTI 3a O3HAKOIO
BTpaTH TEIJI0130JII0BaIbHOI 31aTHOCTI L.

(3) I'pannuHuii cTaH 3 BOTHECTIMKOCTI 3a
O3HAKOI0 BTPATH TEIJIO130I0BaIbHOI 3AaTHOCTI |
MOK€ BBaXKATHCh JOCATHYTUM Yy THX BHIIQJKaXx,
KOJM CepellHE 3POCTaHHs TeMIlepaTypH IMiJ 4ac
CTaHIAPTHOTO BOTHEBOT'O BILTUBY Ha
HeoOirpiBany noepxHio He nepesuirye 140 °C, a
MaKCHMaJbHE 3pOCTaHHS B OYb-IKOMY MiCIIl IIUX
noBepxoHb He nepesuinye 180 °C.

(4)P  KoHcrpykuii MaroTh  BiANOBIAATH
rpaHUYHUM cTaHaMm 3 BorHectiiikocti R, E Ta I
TaKHM YUHOM:

- oropopkyBaibHi: E Ta [

- Hecyui: R;

- oropomxyBaibHi Ta Hecyui: R, E ta L.

MNPUMITKA EN 1999-1-2 crocyerbcs Juiie
T'paHUYHOTO0 CTaHy 3 BOTHECTIMKOCTI 3a O3HAKOIO BTpaTu
Hecywoi 3matHocTi R. BrmactmBocti MatepianiB, 110
HaBCJICH1 B CTaHAapTl, MOXYTb BUKOPUCTOBYBATUCH IJId

PO3paxyHKy 3a TPaHWYHUM CTaHOM 3 BOTHECTIHKOCTI 3a
03HAKOIO BTPATH TEIUIOI30TI0BaIbHOI 31aTHOCTI I.

(5) Kpurepiit nedopmartii 3aCTOCOBYIOTh Y
BHIAJKaX, KOJW 3aco0M 3axucTy abo Kputepii
PO3paxyHKy JiIi OTOpPOUKYBAIBHUX E€JIEMEHTIB
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2 BASIS OF DESIGN
2.1 Requirements

2.1.1 Basic requirements

(1)P Where mechanical resistance in the
case of fire is required, aluminium structures shall
be designed and constructed in such a way that
they maintain their load bearing function during
the relevant fire exposure — criterion R.

(2)P Where compartmentation is required,
the respective members shall be designed and
constructed in such a way, that they maintain their
separating function during the relevant fire
exposure, i.e.:

- no integrity failure due to cracks, holes or
other openings, which are large enough to cause
fire penetration by hot gases or flames — criterion
E;

- no insulation failure due to temperatures
of the non-exposed surface exceeding ignition
temperatures — criterion |I.

(3) Criterion | may be assumed to be met
where the average temperature rise during the
standard fire exposure at the non-exposed surface
does not exceed 140 °C and the maximum rise at
any point on the nonexposed surface does not
exceed 180 °C.

(4)P Members shall comply with criteria R,
E, I as follows:

- separating only: E and I;

- load bearing only: R;

- separating and load bearing: R, E and I.

NOTE EN 1999-1-2 deals only with the R-criterion.
The material properties given in this standard may be used
when calculating temperatures for the I-criterion.

(5) Deformation criteria should be applied
where the protection aims, or the design criteria
for separating elements, require consideration of



noTpe0yloTh ypaxyBaHHs JedopMaliiii Hecydux
KOHCTPYKITIH.

(6) 3a BuxmoueHasMm (5) nedopmarii
HEeCy4HX KOHCTPYKIIN HE BPaXOBYIOThCS:

- U1 OWIHKKA e(eKTUBHOCTI 3aco0iB
3aXUCTy 3rifgHO 3 3.3.2;
- SKIOI0O OrOpOJDKYBajbHI  KOHCTPYKIIi

BIAMOBINAIOTH, BUMOTaM IIiJ] 4ac HOMIHAJIBHOI'O
BOTHEBOT'O BILIUBY.

2.1.2 HominanbHMii BOTHEeBUI BIJIUB

(1) HAns craHmapTHOrO TEMIIEPATyPHOIO
peKUMY  KOHCTPYKIIi  MarOTh  BIAMNOBiIaTH
TPaHUYHOMY CTaHY 3 BOTHECTIMKOCTI 32 03HAKOIO
BTpaTH Hecy4oi 37aTHOCTI R Takum ynHOM:

- Hecydi: MeXaHIYHuUH omip (TpaHUYHUHI
CTaH 3 BOTHECTIHKOCTI 3a O3HAKOI BTPATH
Hecy4oi 31aTHOCTI R).

(2) I'pannuHuii craH 3 BOTHECTIHKOCTI 3a
O3HAaKOI0  BTpaTH  Hecy4doi  3matHocTi R
BBA)KAETHCS 3a0e3MEYeHUM, SKIIO 3ade3rnedeHa
HEeCy4Ya 3JaTHICTh IPOTITOM IMOTPIOHOTO Yacy mif
4yac BOTHEBOT'O BIUIMBY.

3) 3a TEMIIEPATYPHOTO PEXUMY
BYIJIEBOJAHEBOT MOXEXKI 3aCTOCOBYIOTHCS Ti cami
TPaHWYHI CTAaHHW 3 BOTHECTIMKOCTI, ajie MOCHIaHHS
Ha 1110 KpUBY i1eHTudiKyeThes nitepamu HC.

2.1.3 IlapameTpu4yHMii BOTHEBUH BILJIUB

(1) Hecywa 3pmatHicTh  3abe3reucHa
MPOTATOM BCi€l TOXKeXi, BKIOYalOYn ¢azy
3aTyxaHHs, 200 BU3HAUYEHOTO IPOMIXKKY 4acy.

2.2 BniiuBn

(1) TemnoBi Ta  MexaHIYHI
npuitMaroThes 3rigHo 3 EN 1991-1-2.

(2) 3naveHHS ﬁnet,d BU3HAYAIOThCSI 3a
EN 1991-1-2 BpaxoByrouw, I10:

BIIJIMBHU

em = 0,3 111 4YKHCTHX HE3aXHUILEHUX
MTOBEPXOHb Ta
em = 0,7 mna nodapboBanux Ta

MOKPUTUX(HATIPUKIIA CaXKEI0) TIOBEPXOHb,

2.3 Po3paxynkosi
BJIACTHBOCTEI MaTepiatiB

(1) Po3paxyHKkOBI 3HA4YeHHS MEXaHIYHUX
BIIACTHBOCTEH MarepianiB X ¢ HABeIeHI HUXKYE:

JHAYCHHA

JACTY-H EN 1999-1-2:2010

the deformation of the load bearing structure.

(6) Except from (5), consideration of the
deformation of the load bearing structure is not
necessary in the following cases, as relevant:

- the efficiency of the means of protection
has been evaluated according to section 3.3.2;

- the separating components have to fulfil
requirements according to a nominal fire
exposure.

2.1.2 Nominal fire exposure
(1) For the standard fire exposure, members
should comply with criteria R as follows:

- load bearing only: Mechanical resistance
(criterion R).

(2) Criterion R is assumed to be satisfied
where the load bearing function is maintained
during the required time of fire exposure.

(3) With the hydrocarbon fire exposure
curve the same criteria should apply, however the
reference to this specific curve should be
identified by the letters HC.

2.1.3 Parametric fire exposure

(1) The load-bearing function is ensured if
collapse is prevented during the complete duration
of the fire including the decay phase or during a
required period of time.

2.2 Actions

(1) The thermal and mechanical actions
should be taken from EN 1991-1-2.

(2) The values of /inet,d should be obtained
from EN 1991-1-2 using:

em = 0,3 for clean uncovered surfaces and

em = 0,7 for painted and covered (e.g.
sooted) surfaces,

2.3 Design values of material properties

(1) Design values of mechanical material
properties Xy 4 are defined as follows:

Xfid = Ko Xi/ymfi (2.1)

ne
Xk — XapaKTepUCTUYHE 3HAUYCHHS MIITHICHUX

where
Xk is the characteristic value of a strength or

17
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uu nedopmariiHux BJIACTUBOCTEN
(3a3Buuaii fy um Ey) mms pospaxyHky 3a
HOpMAJIBHUX  TEMIIEpaTyp  3TiAHO 3
EN 1999-1-1

Xk,o — 3HAUEHHS BIACTHUBOCTI MaTepiaiy ais
po3paxyHKy Ha  BOTHECTIHWKICTh, IO
3aJISKUTH Bl TEMIEpaTypu MaTepiaiy, TuB.

Pozmin 3
Ko — xoe(ilieHT 3HMXKCHHS MIIHICHUX YH
nedopmariiinux — BiactuBocTei  (Xi o/ Xk)

3aJeKHUX BIJ TEMIIEpaTypH MaTepiairy,

JUB. PO3i 3

[MPUMITKA /i TepMOMEXaHIYHHUX BIIACTHBOCTEH
TFOMIiHII0O KOe(IMi€HT HATIMHOCTI [UIA TMOXKEeXi JWB.
HanionaneHuii nogaTok. PekoMeH0BaHO BUKOPHCTOBYBATH
M fi = 1,0

(2) Po3paxyHKOBi 3HaU€HHSI TETUIO(I3UIHUX
BJIACTUBOCTEH MaTepiaHy Xfiyd BHU3HA4YAaKOTh TaKUM
YUHOM:

- 3017IbLIEHHSA 3HAYEHb BIIACTUBOCTEH B
UTSIX Oe3IMeKu:

Xfid= Xk,6lPMmfi

- 3MEHIIEHHS 3HA4YeHb BJACTUBOCTEH B
LUIAX Oe3IeKu:

Xtid = yM.fiXk0

MMPUMITKA J[Ins tenno¢i3nyHUX BIACTHBOCTEH
ATFOMIiHIF0O KOe(IIieHT HATIHHOCTI [UIA TIOXEXi JIUB.
HamionamsHuit mogatok. PekoMeHI0BaHO BUKOPHUCTOBYBATH
ymg = 1,0.

2.4 MeTtoau nepeBipku

2.4.1 3arajbHi M0JIOKEeHHS

(1)P Mopnenb KOHCTPYKTUBHOI CHCTEMHU,
npuiiHATa A8 pospaxyHky 3a EN 1999-1-2
BiJIoOpakae O4iKyBaHy pOOOTYy KOHCTPYKLIH MiJ
qac MOXKexKi.

[NPUMITKA Skmo mnpaBwia, IO HaBelIcHI B
EN 1999-1-2,  BUKOPHUCTOBYIOTbCS  TIIBKH  JUIA
CTaHJApTHOTO BOTHEBOI'O  BIIJIUBY, e TIO3HAa4YCHO Y
BIANOBITHUX ITYHKTax.

(2)P HeoOxiHO mepeBipUTH BIUIUB MOXKEXK]
Ha BH3HAYCHOMY IIPOMIXKY Hacy t:

deformation property (generally fx or Ey)
for normal temperature design according to
EN 1999-1-1

Xko IS the value of a material property in
fire design, generally dependent on the
material temperature, see section 3

ke is the reduction factor for a strength or
deformation property (Xxo/ Xk), dependent
on the material temperature, see section 3

NOTE For mechanical properties of aluminium, the
partial safety factor for the fire situation see National
Annex. The use of yu ¢ = 1.0 is recommended.

(2) Design values of thermal material
properties Xy 4 are defined as follows:

- if an increase of the property is favourable
for safety:
(2.2a)
- if an increase of the property is
unfavourable for safety:
(2.2b)

NOTE For thermal properties of aluminium, the
partial safety factor for the fire situation see National
Annex. The use of yms = 1,0 is recommended.

2.4 Verification methods

2.4.1 General

(1)P The model of the structural system
adopted for design to EN 1999-1-2 shall reflect
the expected performance of the structure in fire.

NOTE Where rules given in EN 1999-1-2 are valid
only for the standard fire exposure, this is identified in the
relevant clauses.

(2)P It shall be verified that, during the
relevant duration of fire exposure t:

Efid < Riidt (2.3)

ne
Efiqg — po3paxyHKOBUI HaBaHTaXXyBaJbHUI
edeKT Mg Yac TMOXKEXi, 10 BU3HAYAETHCS
srigHo 3 EN 1991-1-2, 1 Bkito4ae pe3ynbraT
B1JI TETIJIOBOTO PO3IMIUPEHHS Ta Aehopmariii
Rfidt — BIAMOBIAHUNA pPO3paxyHKOBUH OIip
1T 9ac MOXKeEXK1
(3) Po3paxyHOK KOHCTPYKTMBHOI CHCTEMH
Ha BOTHECTIHKICTh MarTh BHKOHYBATH
BiamoBigHo 10 EN 1990, 5.1.4 (2).
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where

Esig iIs the design effect of actions for the

fire situation, determined in accordance

with EN 1991-1-2, including the effects of

thermal expansions and deformations

Rigq, IS the corresponding design resistance

in the fire situation

(3) The structural analysis for the fire
situation should be carried out according to EN
1990, 5.1.4 (2).



MMPUMITKA 1 Jng  po3paxyHKy  OKpeMoi
KOHCTpyKmii amB. 2.4.2. Jlnd po3paxyHKy YacTHHHU
KOHCTPYKTHUBHOI cuctemu amB. 2.4.3. Jlnga 3aramxpHOTO
PO3paxyHKy KOHCTPYKTHUBHOI CHCTEMH TUB. 2.4.4.

[NPUMITKA 2 J[lns mepeBipKH BiAMIOBITHOCTI
BAMOTaM HOPMOBAHOI BOTHECTIMKOCTI TOCTaTHHO IPOBECTH
PO3paxyHOK OKpeMoi KOHCTPYKIII.

(4) sk ampTepHaTHBAa MPOEKTYBAHHIO 3a
PO3PaxXyHKOM, PO3PAaxXyHOK Ha BOTHECTIMKICTh
MOXC 633YB3TI/ICI) Ha peE3yiabTaTaX BOI'HEBHUX
BUNIPOOyBaHb a00 Ha CHOJYYEHHI pe3yJbTaTiB

BOTHEBHX BUIIPOOYBAHb 3 PO3PAXYHKAMH.

2.4.2 Po3paxyHOK KOHCTPYKIIil

(1) HaBanTaxxyBanpHUil €peKT BH3HAYAIOTH
3 pO3paxyHKy KOHCTPYKIIiii B MOMEHT 4acy t =0 3
BUKOPUCTAHHIM KOCQIIIEHTIB CIIOJIYYCHHS 11
a0 y» 1 BignosiaHo 1o EN 1991-1-2 nmynkr 4.3.1.

(2 Sx CTIPOIICHHS 70 (1)
HaBaHTaXXyBaJbHUI epekT Efig MOXXHa oTpuMaTu
3 pO3paxyHKy KOHCTPYKLIA 3a HOpPMaJIbHOI
TEeMIIEPaTypu:

JACTY-H EN 1999-1-2:2010

NOTE 1 For member analysis, see 2.4.2. For
analysis of parts of the structure, see 2.4.3. For global
structural analysis, see 2.4.4.

NOTE 2 For verifying standard fire resistance
requirements, a member analysis is sufficient.

(4) As an alternative to design by
calculation, fire design may be based on the
results of fire tests, or on fire tests in combination
with calculations.

2.4.2 Member analysis

(1) The effect of actions should be
determined for time t = O using combination
factors w11 or yps according to EN 1991-1-2
clause 4.3.1.

(2) As a simplification to (1), the effect of
actions Efig may be obtained from a structural
analysis for normal temperature design as:

Efi.a =i Eq (2.4)

ne
Eq — po3paxyHkoBe 3HaUY€HHSI BIAMOBIAHOTO
3yCWJUIA YW MOMEHTY 33 HOPMaJbHHUX
TeMIIepaTyp Ha OCHOBHI CIOJYY€HHS il
(EN 1990)
(3) KoeoitienT 3HWKEHHS 75 A
CIOJIy4€HHS! HaBaHTakeHb 3a Gopmyioro (6.10) B
EN 1990 mae Bu3HauaTucs 3a:

nfi

abo s crnoiydeHb HaBaHTaxkeHb (6.10a) Ta
(6.10b) B EN 1990 six MeHIine 3HAueHHS B
HaBeJICHUX HUX4Ue hopMyrax:

— Gp+YqQra

Y6 Gr+vqQ,1Qk,1
G+ 0k 1

G %GWQJ Q.1

fi

e

Qk 1 — roJIoBHE 3MiHHE HABAaHTAKEHHS

Gk — XapakTepuCTUYHE 3HAYEHHS MOCTIMHOI
i

YG — YaCTKOBHI Koe(illieHT MOCTIHHOT Iii

Y0, — YAacTKOBUHM Koe(]ilieHT 3MIHHOIO

HaBaHTaXeHHS 1

Wi —KOEQIIIEHT CHOJIY4YEeHHS HaBaHTaXCHb

JUIA IAKJIIYHUX Ta KBa3iMOCTIMHUX 3HAYEHD,

HaBEJICHUX SIK 1,1 a00 Y21

& - KoedirieHT SHIDKEHHS IUIA

HECHpUSTIUBOI mocTiitHOi aii G

IMPUMITKA 1 3nayeHHS Vg, Vo1, YPni Ta & Moxke
Oytu HaBezneHi B HanionansHoMy nonaTtky. PekomennoBane

where

Eq is the design value of the corresponding

force or moment for normal temperature

design, for a fundamental combination of

actions (see EN 1990)

(3) The reduction factor 75 for load
combination (6.10) in EN 1990 should be taken
as:

— Grt¥eiQka (2 5)
Y6Grt+vqQ,1Qk,1 '

or for load combination (6.10a) and (6.10b) in
EN 1990 as the smaller value given by the two
following expressions:

(2.53)

(2.5b)

where

Q.1 is the principal variable load

G is the characteristic value of a permanent
action

ye Is the partial factor for permanent
actions

Yo, IS the partial factor for variable action 1

Py i1 the combination factor for frequent
values, given either by y110r 1,

2 is a reduction factor for unfavourable

permanent actions G
NOTE 1 The values of ¥g, ¥q1, ¥ and £ may be
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3HaueHHs1 HaBeneHe EN 1990. EN 1991-1-2 pexkomeHnmaye
BUKOPHCTOBYBATH Y3 1 5K Psi.

[NPUMITKA 2 Ilpukjmamgu 3MiHH  3Ha4eHb
KOC(QIIi€HTIB 3HIKEHHS #i 3aJICKHO BiI BiTHOIICHHS
HaBaHTaXeHb Qy1/Cy st pi3HEX 3HaYeHb KoediuieHTa
CHOJNyYeHHS Wf=yy1; BiamoBigHo 10  dopmymu(2.5),
HABEJICHO HA PUCYHKY | 3 HACTYIMHUMH MPHUITYIICHHSIMY, 1[0
76a=1,0, y6=1,35 Ta yo=15. KoediuienTn HamiiHOCTI
MOXYTh OyTH BU3Ha4eHi B HarioHanmpsHOMY 0JaTKy EN
1990. ®opmynu (2.5a) ta (2.5b) wamatote Oinblnr TOYHI
3HAYCHHS.

given in the National Annex. Recommended values are
given in EN 1990. EN 1991-1-2 recommends using i, for
Wi

NOTE 2 An example of the variation of the
reduction factor #5 versus the load ratio Qy /Gy for different
values of the combination factor wg=y;, according to
expression (2.5), is shown in Figure 1 with the following
assumptions: ysa=1,0, y5=1,35 and yo=1,5. Partial factors
may be specified in the National Annexes of EN 1990,
where recommended values are given. Equations (2.5a) and
(2.5b) give slightly higher values.

0,8
0,7 —~ _
e o ¥1=09
0.6 \ Y= 0.7
N, I —
05 \ —— ¥, =05
0.4 e
B \ —
v, =02
03 —
0,2
0,1
0
0 0,5 1,0 15 2.0 25 3,0
Q1! Gy

Pucynok 1 — 3MiHa koedilieHTa 3HUKEHHS #fi
3aJIE)KHO BiJI CIIIBBIIHOILIEHHS HABAHTAXKEHD

Qx1/Gk

I[MPUMITKA 3 Sk CIIPOLECHHS MOXeE
BUKOPHCTOBYBATHCh pEKOMEH I0BaHe 3HaueHHs 75 = 0,65, 3a
BUKJIIOYCHHSIM MPUKJIAJCHUX HaBaHTaxeHb Kareropii E
srimHo 3 EN 1991-1-1 (minsHKM, WO CHOPUAHATIMBI 10
HaKOMUYECHHS BUPOOiB, BKIIIOYAIOUN TIJISTHKA TOCTYITY), JUTSI
SKAX PEKOMEH/I0BaHE 3HAYeHHS CTaHOBUTH 0,7.

(4) MoTpibHO OpaTH 10 yBaru JIMIIE BIUIUB
TeMIepaTypHUx Aedopmarliii, Mo € HaCHIIKOM
TEMIIEpaTypHUX rpaJieHTIB MIONIEPEYHOT O
nepepizy. BIimuB TemiaoBoro mo3noBXKHBOTO abo
MOTICPEYHOTO PO3TOBCIOKEHHS HE
BpPaXOBY€ETHCHA.

(5) I'pannuHl yMOBH Ha omopax 1 KIHIIIX
KOHCTPYKIIii BBAKAIOTHCS HE3MIHHUMHU MPOTIATOM
TTOXKEXI.

(6) Copomeni a0o yTOYHEHI METOIU
po3paxyHKy, HaBeneHi y 4.2 Ta 4.3 BiANOBIAHO,
3aCTOCOBYIOTBCS I TEPEBIPKH  OKPEMHUX
KOHCTPYKITIH TTiJT 9ac MOXKEXKI.

2.4.3 AHajgi3z 4acTHHM KOHCTPYKTHBHOI

CHCTEMH
(1) 3acrocoByetnes 2.4.2 (1).
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Figure 1 — Variation of the reduction factor #s;
with the load ratio Qy 1/Gk

NOTE 3 As a simplification the recommended value
of ns = 0,65 may be used, except for imposed load
according to load category E as given in EN 1991-1-1 (areas
susceptible to accumulation of goods, including access
areas) where the recommended value is 0,7.

(4) Only the effects of thermal deformations
resulting from thermal gradients across the cross-
section need to be considered. The effects of axial
or in-plain thermal expansions may be neglected.

(5) The boundary conditions at supports
and ends of member may be assumed to remain
unchangedthroughout the fire exposure.

(6) Simplified or advanced calculation
methods given in clauses 4.2 and 4.3 respectively
are suitable for verifying members under fire
conditions.

2.4.3 Analysis of part of the structure

(1) 2.4.2 (1) applies.



(2) Sk  anpTepHaTMBAa  3arajJlbHOMY
pO3paxyHKy KOHCTPYKIIIH TiJ Yac TOXexXl B
MoMeHT vacy t = 0 omopHi peakiii, BHYTpilIHi
3yCWJII Ta MOMEHTM Ha MEXl YacTHUHH
KOHCTPYKTUBHOI CHUCTEMH MOXKHA OTpUMATH 3
PO3paxyHKy  KOHCTPYKI[Ii 32  HOpMalbHUX
TeMIIeparyp, sIK HaBeJeHo B 2.4.2.

3) Yactuna KOHCTPYKITIH, 10
PO3paxoBYeTbCSI Ma€ BU3HAYATUCS Ha OCHOBI
HMOBIPHOTO  PO3MOBCIOJDKEHHS ~ Temjia  Ta
TeMIepaTypHux aedopmarliii TakKuM YHHOM, 100
iX B3aeMOJisl 3 IHIIMMH YaCTUHAMH KOHCTPYKITIH
Oyna TmpeacTaBieHa HE3AISKHUMHU BiJ dacy
ONMOPHMMH Ta TPAaHUYHUMHU YyMOBaMHU TiJ dYac
BOTHEBOTO BIUIHBY.

(4) B Mexax 4YacTMHM KOHCTPYKTHUBHOI
CHCTEMH, IO  AaHAJI3YIOTHCA,  HEOOXiTHO
BpaxoOBYBaTH XapaKTePHUH BUJI BIAMOBH Tif
BIUIMBOM TOXEXI1, 3aJe)KHI Bl TeMIepaTypu
BJIACTHBOCTI Marepiajly Ta KOPCTKICTh OKPEMOTo
€JIEMEHTY, BIUIMB PO3MOBCIOKEHHS Telia Ta
TemreparypHi nedopmanii (HEmpsAMUN  BIUIUB
TIOKEIK1)

(5) I'pannyHi YMOBH Ha OMOpax, 3yCUIISA Ta
MOMEHTH Ha MEXi YaCTHHHU KOHCTPYKTHBHOI
CUCTEeMH BB@XKAIOThCS HE3MIHHUMH MiJ  dYac
TTOXKEXI.

2.4.4 3araabHuii PO3paxyHoOK
KOHCTPYKTHBHOI CHCTEMH
(1) [Ipu MIPOBEJIEHHI 3arajibHOTO

PO3paxyHKy KOHCTPYKTHBHOI CHCTEMM IIiJ] 4ac
MOXKEX1 HEOOX1ZIHO BPAaXOBYBATU XapaKTEPHHUM
BHI BIAMOBH I Yac IIOXKEXKI, BIACTHUBOCTI
MaTepiany, M0 3ajiexaTbh BiJl TeMIepaTypH, Ta
KOPCTKICTh €JIEMEHTY, PO3MOBCIOKEHHS Tera
Ta TeMmmeparypHi aedopmanii (HempsMUN BIUIUB
TTOXKEXK1).

JACTY-H EN 1999-1-2:2010

(2) As an alternative to carrying out a
structural analysis for the fire situation at time
t = 0, the reactions at supports and internal forces
and moments at boundaries of part of the structure
may be obtained from a structural analysis for
normal temperature as given in clause 2.4.2.

(3) The part of the structure to be analysed
should be specified on the basis of the potential
thermal expansions and deformations such, that
their interaction with other parts of the structure
can be approximated by time-independent support
and boundary conditions during fire exposure.

(4) Within the part of the structure to be
analysed, the relevant failure mode in fire
exposure, the temperature-dependent material
properties and member stiffness, effects of
thermal deformations (indirect fire actions) should
be taken into account

(5) The boundary conditions at supports
and forces and moments at boundaries of part of
the structure may be assumed to remain
unchanged throughout the fire exposure.

2.4.4 Global structural analysis

(1) Where a global structural analysis for
the fire situation is carried out, the relevant failure
mode in fire exposure, the temperature-dependent
material properties and member stiffness, effects
of thermal deformations (indirect fire actions)
should be taken into account.
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3 MATEPIAJI

3.1 3araabHi M0/10KeHHSA

(1) 3a BHHSITKOM HaBeJICHUX
PO3PaxXyHKOBHX 3HaYeHb, 3HAYEHHS
BJIACTUBOCTEH MarepialiB, 10 HaBeJCHI B I[bOMY
pO3aiai, TNPUHAMAIOTBCS SIK  XapaKTEPUCTUYHI
3HAYCHHS.

(2) MexaHiuHI BJIACTUBOCTI allFOMiHIEBHUX
cruraBie 3a Temmeparypu 20 °C MaioTh OyTH
BpaxoBaHi sk Taki, mo HaBemeHi B EN 1999-1-1
JUTS POCKTYBAHHS 32 HOPMaJIbHOI TEMIIEPATYPH.

3.2 TepMmomexaniuHi BJIACTHBOCTI
ATIOMIiHi€BHX CILIABIB
3.2.1 MinnicHi Ta  Jaedopmaniiini

BJIACTHBOCTI

(1) Ansa TemnoBoro BIUIMBY TPUBANICTIO IO
2 romuH, 0,2 % yMOBHa MeXa TEKyd4OCTi 3a
MIBUIICHOI TeMIIepaTypH alTIOMiHIEBUX CIUIABIB,
mo HaBemeHa B Tabmwmmi 1, BH3HAYacTBCA 3a
bopmyoro:

fo,()
ae
foo — 0,2 ymMOBHa Meka TEKydoCTi 3a
Mi/IBUIIEHOI TeMIIepaTypH
fo — 0,2 yMoBHa Mexa TEKyd4oCTi 3a
KIMHAaTHOi ~ TeMmmepaTypu  3TiIHO 3
EN 1999-1-1.

(2) Ans mpoMiKHHMX 3HAa4eHb TeMIIEpaTypu
QIIOMIHII0 MOYKHA BUKOPUCTOBYBAaTH PUCYHOK 2a,
2b abo niHilHY IHTEPIOISAILIO.
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3 MATERIAL

3.1 General

(1) Unless given as design values, the
values of material properties given in this section
should be treated as characteristic values.

(2) The mechanical properties of aluminium
alloys at 20 °C should be taken as those given in
EN 1999-1-1 for normal temperature design.

3.2 Mechanical properties of aluminium
alloys

3.21 Strength and
properties

(1) For thermal exposure up to 2 hours, the
0,2 % proof strength at elevated temperature of
the aluminum alloys listed in Table 1, follows
from:

deformation

= ko,(J'fo

where

fop 1S 0,2 proof strength at elevated
temperature

fo i1s 0,2 proof strength at room temperature
according to EN 1999-1-1.

(2) For intermediate values of aluminium
temperature, Figure 2a, 2b or linear interpolation
may be used.
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Ta6auusa 1a — KoedimieHT Ko g 3umxenns 0,2% yMOBHOI MEKI TEKYyJOCTI aJlIFOMIHIEBHX CILIABIB 3a
M1 IBUIIICHOT TEMIIEPATypH JIJIsl TETIOBOTO BILUTUBY TPUBATICTIO 10 2 TOAMH

. 0
Temneparypa amominieBoro criaBy ~C

Cruias Cyminr 20 100 150 200 250 300 350

EN AW-3004 H34 1,00 1,00 0,98 0,57 0,31 0,19 0,13

EN AW-5005 O 1,00 1,00 1,00 1,00 0,82 0,58 0,39

EN AW-5005 | H14Y | 1,00 0,93 0,87 0,66 0,37 0,19 0,10

EN AW-5052 | H34” 1,00 1,00 0,92 0,52 0,29 0,20 0,12

EN AW-5083 O 1,00 1,00 0,98 0,90 0,75 0,40 0,22

EN AW-5083 | H12Y | 1,00 1,00 0,80 0,60 0,31 0,16 0,10

EN AW-5454 O 1,00 1,00 0,96 0,88 0,50 0,32 0,21

EN AW-5454 H34 1,00 1,00 0,85 0,58 0,34 0,24 0,15

EN AW-6061 16 1,00 0,95 0,91 0,79 0,55 0,31 0,10

EN AW-6063 T5 1,00 0,92 0,87 0,76 0,49 0,29 0,14

EN AW-6063 | T6Y 1,00 0,91 0,84 0,71 0,38 0,19 0,09

EN AW-6082 T4 1,00 1,00 0,84 0,77 0,77 0,34 0,19

(6]
OOOOOOOOOOOOO%

EN AW-6082 T6 1,00 0,90 0,79 0,65 0,38 0,20 0,11

1) 3naueHHs MOXKYTh OyTH 3acTocoBaHe a0 cymimi H24/H34/H12/H32

2) 3HaueHHs MOXKYTh OyTH 3acTocoBane A0 cymimi H12/H22/H32

3) 3HaueHHs MOXKYTb OyTH 3acTocoBaHe 10 cyminni H22/H32

4) 3nayeHHs1 MOXXyTh OyTH 3acTocoBane 10 EN AW-6060 T6 ta T66

5) 3HaueHHs He BpPaXOBYIOTh MMiBUIIICHHS MIIIHOCTI BiJl BILTUBY cTapiHHs. PekoMeH10BaHO HE
BpPaxOBYBAaTH TaKi BIUIUBH.

Table 1a — 0,2% proof strength ratios k, ¢ for aluminium alloys at elevated temperature for up to 2 hours
thermal exposure period

Alloy Temper Aluminium alloy temperature C
20 100 150 200 250 300 350 550
EN AW-3004 H34 1,00 1,00 0,98 0,57 0,31 0,19 0,13 0
EN AW-5005 @) 1,00 1,00 1,00 1,00 0,82 0,58 0,39 0
EN AW-5005 | H14" 1,00 0,93 0,87 0,66 0,37 0,19 0,10 0
EN AW-5052 | H34” | 1,00 1,00 0,92 0,52 0,29 0,20 0,12 0
EN AW-5083 @) 1,00 1,00 0,98 0,90 0,75 0,40 0,22 0
EN AW-5083 | H12® | 1,00 1,00 0,80 0,60 0,31 0,16 0,10 0
EN AW-5454 @) 1,00 1,00 0,96 0,88 0,50 0,32 0,21 0
EN AW-5454 H34 1,00 1,00 0,85 0,58 0,34 0,24 0,15 0
EN AW-6061 T6 1,00 0,95 0,91 0,79 0,55 0,31 0,10 0
EN AW-6063 T5 1,00 0,92 0,87 0,76 0,49 0,29 0,14 0
EN AW-6063 | T6” | 1,00 0,91 0,84 0,71 0,38 0,19 0,09 0
EN AW-6082 | T4” 1,00 1,00 0,84 0,77 0,77 0,34 0,19 0
EN AW-6082 T6 1,00 0,90 0,79 0,65 0,38 0,20 0,11 0
1) The values may be applied also for temper H24/H34/H12/H32
2) The values may be applied also for temper H12/H22/H32
3) The values may be applied also for temper H22/H32
4) The values may be applied also for EN AW-6060 T6 and T66
5) The values do not include an increase in strength due to aging effects. It is
recommended to ignore such effects.
3) 02% ymoBHa Mexa TEKYy4OCTi (3) The 0,2% proof strength of aluminium

ATIOMIHIEBUX CIIaBiB 3a I BUIIIECHOT alloys at elevated temperature, not covered in
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TeMIepaTypy, 10 He BKa3zaHa B Tabuuii la, ame
3a3HadeHa B Tabnumi 3.2a ta 3.2b EN 1999-1-1,
Mae OyTH MiITBEp/pKEHA BUIIPOOYBaHHIMU abo
MOXIIMBE BHKOPHUCTOBYBAaTH HIDKHIO — MEXY
criBBigHomeHHS 0,2% yMOBHOI MeXi TEKy4OCTi,
o HaseneHi B Ta6mumi 1Db.

Table 1a, but listed in Table 3.2a and 3.2b of
EN 1999-1-1, should be documented by testing or
the lower limit values of the 0,2% proof strength
ratios given in Table 1b may be used.

Taoauus 1b — Hwxas Mexa koedimieHTy Ko 9 0,2% yMOBHOT MEXi TEKy4OCTi aTfOMiHIEBHX CIUIABIB 3a
M1 IBUIIICHOT TEMIIEPATyPH JIJIsl TETIOBOTO BILUTUBY TPUBATICTIO 10 2 TOAMH

Temmneparypa amominieBoro craBy °C

20 100 150

200 250 300 350 550

3HaYeHH HIKHBOT
Mex1

1,00 0,90 0,75

0,50 0,23 0,11 0,06 0

Table 1b - Lower limits of the 0,2% proof strength ratios ko o for aluminium alloys at elevated
temperature for up to 2 hours thermal exposure period

Aluminium alloy temperature °C
20 100 150 200 250 300 350 550
Lower limit values 1,00 0,90 0,75 0,50 0,23 0,11 0,06 0
Jomatok A HaBOmUTh  KoOeQIli€eHTH Annex A gives strength reduction factors,

3MEHIIEHHS MIIIHOCTI Kog IS IEAKAX CIUIABIB Ta
cyMmimed, mo He 3a3HaueHi B EN 1999-1-1,
tabmuiss  3.2a ta 3.2b. 0,2% ymoBHa wMeka
TEKY4OCTI Marepiany 3a KIMHATHOI TemIrepaTypu
fo MoxauBO B3atH 3 EN 485-2 a60 3 EN 755-2

(4) Monyne Tpy»XHOCTi yCiX aTFOMiHIEBHX
CIUIaBiB Miclisg 2 TOAWH TEIUIOBOTO BIUIMBY 3a
MiIBUINEHOT Temneparypu Eg g cmig Opatu 3
Tabaumi 2.

Koo, for some alloys and tempers not listed in
EN 1999-1-1 Table 3.2a and 3.2b. The 0,2% proof
strength of the material at room temperature f,
may be taken from EN 485-2 or EN 755-2

(4) The modulus of elasticity of all
aluminium alloys after two hours thermal
exposure to elevated temperature E4p should be
obtained from Table 2.

Tabauusa 2 — Moy NPYXKHOCTI YCiX aJlFOMIHIEBUX CIUIABIB 32 MiIBUIIIEHOT TeMIepaTypH i 2 TOAUH
TETIJIOBOTO BIUTUBY, Eq

Temmnepatypa anroMiHi€BOTO cIijiaBy,ld

Modulus of elasticity, Eq ¢

(°O) (H/mwm?)
20 70 000
50 69 300
100 67 900
150 65 100
200 60 200
250 54 600
300 47 600
350 37 800
400 28 000
450 0
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Table 2 — Modulus of elasticity of aluminium alloys at elevated temperature for a two hour thermal
exposure period, Eq ¢

Aluminium alloy temperature,0 Modulus of elasticity, Eqa ¢
(°O) (N/mm?)
20 70 000
50 69 300
100 67 900
150 65 100
200 60 200
250 54 600
300 47 600
350 37 800
400 28 000
450 0
(5) Koeoimient Koy 0,2% ymoBHOI Mexi (5) The 0,2 proof strength ratios ko » and the
TEKydocTi Ta criBBigHOUICHHS Eqo/Ey mms ratio Eq o/Ea for aluminium alloys at elevated
AIOMIHIEBUH CIIJIaB 3a MiJABUILEHOI TeMIepaTypu temperature 6,/°C are shown in Figure 2a and 2b

0x/°C nns TEIIOBOrO BIUIMBY 10 2 TOIUH for up to 2 hours thermal exposure period.
300paXkeHi Ha puCyHKax 2a ta 2D.

1,0 %

E 05

0.8

koo 07

i
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/
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o AN
| —SUU4-H34/ E&X\ \
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+6061-T6
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M= AN
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—
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B AN
0
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8,/ °C
Pucynoxk 2a - Koeoimient Ko 9 0,2% ymoBroi mexxi  Figure 2a — 0,2% proof strength ratios ko pand ratio
TEKy4OCTi Ta criBBigHOIIEHHS E = Ey o/Eq a1st E = Eq o/Eq for aluminium alloys at elevated
AJIFOMIHIEBUH CIUIaB 32 MiIBUIIIEHOT TEMIIEpaTypH temperature 6,/°C for up to 2 hours thermal
0a/°C Ta Ui TEIIOBOI'O BILTUBY JI0 2 TOJIHUH, exposure period, EN-AW 3004 and 6xxx-alloys of
EN-AW 3004 ta 6xxx-cruiaBu Tabuuni la Table 1a
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Pucynok 2 b - Koeoiuienr Ko g 0,2% ymoBHOT Mexi
TEKy4OCTi Ta criBBigHOIIEeHHS E = By o/Eq mtst
QIIOMIHIEBUH CIIJIaB 3a MIJABUIIEHOT TEMIIEpaTypHu
62/°C Ta a1 TEIIOBOTO BIUIUBY JI0 2 TOAMH, 6XXX
CILIaBH TaOIHII la

3.2.2 OnuHuusg Macu

(1) Omuuunsg Macu aNOMIHIIO py MOXeE
OyTH pO3IIIIHYyTa HE3aJEeKHO BiJ] TeMIepaTypu
amoMiHito. Ciil BHUKOPUCTOBYBATH HACTYyIHE
3HAYCHHSI.
pa = 2700 Kr/M°

3.3 TenuiogiznuHii BJ1acTUBOCTI
3.3.1 AnomiHi€Bi cnuiaBu

3.3.1.1 TemnepaTypHe BUAOBKCHHS

6,/°C

Figure 2b — 0,2% proof strength ratios k, ¢ and ratio
E = Ea¢/Ea for aluminium alloys at elevated
temperature 6,/°C for up to 2 hours thermal

exposure period, 5xxx alloys of Table 1a

3.2.2 Unit mass

(1) The unit mass of aluminium p, may be
considered independent of aluminium
temperature. The following value should be taken.

kg/m?
3.3 Thermal properties
3.3.1 Aluminium alloys
3.3.1.1 Thermal elongation
(1) The relative thermal elongation (strain)
of aluminium alloys, Al/l , should be determined

from the following:
for

0 °C < 0y < 500 °C
Alll=0,1-10782 +22,5:10 °05—4,5-10"*

(1) Bignocue TeMriepatrypHe(a)
BUIOB)XKEHHS (medopmarrist) AITFOMIHIEBUX
ciuiaBiB, Al /| ciig BU3HA4YaTH Tak:

JUISL

Ie

| — nossxuHa 3a Temneparypu 20 °C

Al — BUJOBXKCHHS BHACHIJOK BIUIUBY

TeMITepaTypu

[MPUMITKA 3MiHa BiZHOCHOTO TEMIIEPATYPHOTO
BUJIOBXKEHHSI 3aJIe)KHO Bl TeMOeparypy HaBeJeHa Ha
PUCYHKY 3

26

where
| is the length at 20 °C
Al is the temperature induced elongation

NOTE The variation in the relative thermal
elongation with temperature is illustrated in Figure 3.
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0,014

0,012 /
Al
T /
0.010 /.
0,008
0.006 /
0,004 //
0,002
0 _/

0 100 200 300 400 500
6,1°C
PucyHnok 3 — BigHocHe TeMneparypHe Figure 3 — Relative thermal elongation of
BHUJIOBXKCHHS ATFOMiIHIEBUX CIUIaBiB 3aJICKHO BiJ| aluminium alloys as a function of the temperature
TeMIepaTypu
3.3.1.2 IluToMa TEIIOEMHICTH 3.3.1.2 Specific heat
(1) TIuTOoMy TEMJIOEMKICTh ATIOMIHIIO Cy (1) The specific heat of aluminium, cg,
CITiJ| BU3HAYATH TaK: should be determined from the following:
TUTST for
0°C <64 <500°C
Cat = 0,410 + 903 (Jx/kr’C) (J/kg °C)
IMPUMITKA  3miHa OHTOMOI  TEMIOEMHOCTI NOTE The variation in specific heat is illustrated in
HaBeJICHA HA PUCYHKY 4. Figure 4.
1200
1000
c,/ (Jkg"C)
800
600
400
200
0
0 100 200 300 400 500
8,/°C
PucyHnok 4 — [lutoMa TEII0eMHICTD Figure 4 — Specific heat of aluminium alloys as
QIIOMIHI€BUX CIUIABIB 3aJIKHO BiJl TEMIIEPATypH a function of the temperature
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3.3.1.3 TensionpoBiaHicTH

(1)  TemmonmpoBiAHICT  ATIOMIHIEBOTO
craBy Ag mst 0 °C < 6y < 500 °C, cruix
BU3HAYaTH 3 HACTYITHOTO:

a) JUIs CIUIaBiB cepiil 3XxX Ta 6XXX:

a1 = 0,076 + 190 (Bt/M°C)

b) st ciasiB cepiit SXxX Ta 7XxX:

Jai = 0,102 + 140 (Br/M°C)

[MPUMITKA 3wmiHa TeIuIonpoBiIHOCTI HaBeICHA Ha
PHUCYHKY 5.

3.3.1.3 Thermal conductivity
(1) The thermal conductivity of aluminium

alloy, Za, for 0 °C < 6y < 500 °C should be
determined from the following:

a) for alloys in 3xxx and 6xxx series:
(W/m°C)
b) for alloys in 5xxx and 7xxx series:
(W/m°C)
NOTE The variation of the thermal conductivity is
illustrated in Figure 5.

250
Al (W/im°C) A

200 | —
15G'-——="' _.—.---lr.--l---ll--
100
50

0

0 100 200 300 400 500
6,/°C

A: cepii 3xxx Ta 6xxX, B: cepil 5xxx Ta 7xXx
PucyHnoxk 5 — TenionpoBiiHICTh aTIOMIHIEBUX
CIUIaBIB 3aJIEKHO BiJ] TeMIepaTypu

3.3.2 Borue3axucHi NOKpUTTS

(1) BiactuBocTi Ta  XapakTEpUCTUKU
BOTHE3aXHUCHUX MOKPUTTIB, 110 BUKOPUCTAHI IS
MIPOEKTYBaHHS, MaloTh OyTH OI[IHEHI JyIs
NEePEeBIPKM  TOTO, IO BIPOJOBXK BiAMOBIAHOTO
BOTHEBOTO BIUIUBY 30€piracTbCsi  3YCTUICHHS
MOKPUTTSI 3 OCHOBOIO Ta HOT'0 IUTICHICTb.

MMPUMITKA [lepeBipka BIIACTUBOCTEN
BOIHE3aXUCHOI'0O MOKPUTT BHiﬁCHIOETLCH 3a JOIIOMOT'OKO
BunpoOyBanb. Ha pasi He icHye >KOgHOTO €BpPONENWCHKOTO
CTaHAapTYy 100 BUIPOOYBaHb WX TIOKPUTTIB B TIOEAHAHHI
3  aJIOMiHI€EBUX  KOHCTpyKmid.  [lpmkmanm — Takoro
BHIIPOOYBaHHSA, BUKOHAHOTO 3 CTAIEBUMH KOHCTPYKIISMH,
aife} HOKpI/ITi BOTHE3aXWUCHUM TIOKPUTTAM, HABCIACHO B

ENV 13381-4.
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A: 3xxx and 6xxx series, B: 5xxx and 7xxx series
Figure 5 — Thermal conductivity as a function of
the temperature

3.3.2 Fire protection materials

(1) The properties and performance of fire
protection materials used in design should be
assessed as to verify that the fire protection
remains coherent and cohesive to its support
throughout the relevant fire exposure.

NOTE The verification of the properties of
protection materials is generally performed by tests.
Presently there are no European standard for testing of such
materials in connection with aluminium structures. An
illustration of such test applicable to fire protected steel
structures is given in ENV 13381-4.



4 PO3PAXYHOK HA
BOIHECTIUKICTD

4.1 3araabHi M0JI0KEeHHS

(1) Lle#t po3ain HABOAUTH HACTYITHI MTpaBUJIa
IS OyTb-SIKUX TaKUX ATFOMIHIEBUX KOHCTPYKIIIN:

- HEe3axXHIIEHUX;

- 3aXHUIIEH] BOTHE3aXUCHUM MTOKPHUTTSIM;

- SaXI/IH_[eHi TCIIO3aXUCHUM CKPAHOM.

[MPUMITKA Tlpuknann iHIIAX METOIIB 3aXHCTy —
Il 3allOBHEHHS BOJOI0 Ta HANIMHUI 3aXHCT y CTiHAaX Ta
miorax.

(2) BornecriiikicTh CIig BHU3HAYATH 34
JOMIOMOTOI0  OJJHOTO a00 JEeKUIBKOX 3 TaKuxX
T TXO/IIB:

- IPOCTi PO3PaxyHKOBI MOJIEI;

- YTOYHEHi pO3paxyHKOBI MOZETII;

- BUIPOOyBaHHS.

(3) Ipoctii po3paxyHKOBI Mojaenmi — IIe
CIIPOIICHI METOIU MPOEKTYBaHHS JJISI OKPEMHUX
KOHCTPYKIIIH, M0 0a3yeThcs HA KOHCEPBATHBHUX
MPUITYIICHHSX.

(4) VYTouHeH1 pO3paxyHKOBI MoOJenl — IIe

METOAU IIPOEKTYBaHHS, JUIs SKUX
3aCTOCOBYIOThCS ~ IHXKEHEpHI  NPUHLIMINA B
MakCUMallbHO  HaOmmxeHud  cmocid  mpu

BIJITOBIJHOMY 3aCTOCYBaHHI.

4.2 IIpocTi po3paxyHkoBi MoaeJti

JACTY-H EN 1999-1-2:2010

4 STRUCTURAL FIRE DESIGN

4.1 General

(1) This section gives rules for aluminium
structures that can be either:

- unprotected;

- insulated by fire protection material;

- protected by heat screens.
NOTE Examples of other protection methods are
water filling or partial protection in walls and floors.

(2) Fire resistance should be determined by
one or more of the following approaches:

- simple calculation models;

- advanced calculation models;

- testing.

(3) Simple calculation models are simplified
design methods for individual members, which
are based on conservative assumptions.

(4) Advanced calculation models are design
methods in which engineering principles are
applied in a realistic manner to specific
applications.

4.2 Simple calculation models

4.2.1 3arajibHi N0JI0KEeHHS 4.2.1 General
(1)P Hecyya 3nmaTHiCTh  aJIFOMiHi€BOT (1)P The load-bearing function of an
KOHCTPYKTHUBHOI CHCTeMH a00 KOHCTPYKIII Mae aluminium structure or structural member shall be
30eperatuch ~ 4epe3  NPOMDKOK  dacy  t assumed to be maintained after a time t in a given
nepeOyBaHHS Y BOTHI, SIKIIO: fire if:
Efig < Rfidt

Iie

Efig — po3paxyHKOBHUI HaBaHTa)XKyBaJIbHUI

edeKT MiJ Yac MOXKeXi, IO BHU3HAYAETHCS

3rigHo 3 EN 1991-1-2 (BHyTpilIHI 3ycHsuis

ta MOMEHTU Msigd, Nfigd, Viied okpemo abo

B CIIOJTyY€HHI)

Rfidt — PO3paxyHKOBUH OIip aJIrOMiHi€BOT

KOHCTPYKTHUBHOI CHCTeMHU a00 KOHCTPYKIIi

mig yac mokexi, B MoMeHT 4acy t (Mt Rd,

Mo fitRd, NfitRrd: NbfitRd VfitRrd OKpeMO ab0 B

CIIONTy4YEeHHI)

(2) Rfigt cmim BuU3HAYATH OIS PO3MOILTY
TEMIIEPaTypu B KOHCTPYKIlIi B MOMEHT 4Yacy t,

3MIHIOIOYH PO3paxyHKOBHM orip JUISL
MIPOEKTYBaHHS 32 HOPMAJbHOI TEeMIEpaTypH, ILIO0
Bu3HaueHut 3a EN 1999-1-1, BpaxoByroumu

where

Efiq is the design effect of actions for the

fire design situation, determined in

accordance with EN 1991-1-2, (the internal
forces and moments Mysigd, Nrigd, Viigd
individually or in combination)

Rfigt 1S the design resistance of the

aluminium structure or structural member,

for the fire design situation, at time t,

(Mfitrd: Mbfitrd, Nfitrd: Nbfitrd, Viitrd

individually or in combination)

(2) Ryfigt should be determined for the
temperature distribution in the structural members
at time t by modifying the design resistance for
normal temperature design, determined from EN
1999-1-1, to take account of the mechanical
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TEPMOMEXaHIUHI  BJIACTHBOCTI  aJIOMiHIEBHX
CIUTaBiB 3a MiABUIIEHOI TeMIiepaTypH, auB. 3.2.1
Ta 3.2.2.

(3) He cimix mepeBipsiTi omip 3'€THAHHS MiX
KOHCTPYKILISIMA 32 yMOBH, IO TEMJIOBUU OIIip
(dp/Ap)c BOTHE3aXMCHOTO MOKPUTTS 3'€THAHHS HE
MEHIIMKA 332 MIHIMQJIbHE 3HAYEHHS TEIUIOBOTO
oniopy (dp/Ap)M BOTHE3aXHCHOTO MOKPUTTS Oy/b-
SKOI aJIFOMIHIEBOI KOHCTPYKIii, MPHEIHAHOT LM
3'eqHAHHA.

(4) Ilomo 3BapHUX 3'¢HaHb  CIIJ
BpPaxoBYBaTH 3HW)KEGHY MIIHICTh B  30HaX
TEIJIOBOTO BILIHBY.

(5) Hpunyctumo, mo nyHkTH B 4.2.2.2,
4.2.2.3 Ta 4.2.2.4 BUKOHaHI, K0 B MOMEHT Yacy
t Temmeparypa aTrOMIiHIIO 6y y BCIX TONMEPESIHUX
nepepizax He Oinbmra 3a 170 °C.

4.2.2 Omip

4.2.2.1
nepepisis

(1) ITomepeuni mepepi3u Mix Yac MOXKEXKi
KIacU(DIKYIOTbCS SIK TIpU  HIPOEKTYBaHHI 3a

HOpMaJIbHOI TeMIlepaTypH BIAMNOBIIHO 10 6.1.4 B
EN 1999-1-1.

[NPUMITKA Ile npaBuino IpyHTYETbCS  Ha
BigHOCHOMY 3HMkeHHI 0,2% yMOBHOi MeXi TeKy4ocCTi Ta
MOJIyJIsl IPY’KHOCTI. SIKIO BpaxoBaHO (haKTHYHE 3HUKEHHS
MOJIyJIsl TPYXKHOCTI 3rigHO 3 PucyHkom 2, kiacudikarfis
nepepiziB 3MIHIOETBCS, 1 MOXJIMBO PO3paxyBaTH OiIbLIY
MOTYXHICTh miepepidy. HamionaneHuil Jlomatox Moxe
HaJlaBaTH MOJIOXKEHHSI 10JI0 BPaxyBaHH LIOTO.

Kaacudikauis MoInepeYHux

4.2.2.2 Po3TArHyTa KOHCTPYKILis

(1) Pozpaxynkosuii omip Nitrd pO3TATHYTOI
KOHCTPYKLi 3 HEpIBHOMIPHHUM  PO3MOILIIOM
TEMIepaTypu IO TIONEPEYHOMY Tiepepidy B
MOMEHT Yac { i1 BU3Ha4aTH 3a (HopmMyIioro:

properties of aluminium alloys at elevated
temperature, see 3.2.1 and 3.2.2.

(3) The resistance of connections between
members need not be checked provided that the
thermal resistance (dy/Ap)c of the fire protection of
the connection is not less than the minimum value
of the thermal resistance (dp/Ap)m Of the fire
protection of any of the aluminium members
joined by that connection.

(4) For welded connections the reduced
strength in the heat affected zones shall be taken
into account.

(5) It may be assumed that the clauses in
4.2.2.2,4.2.2.3 and 4.2.2.4 are satisfied if at time t
the aluminium temperature 6, at all cross-sections
is not more than 170 °C.

4.2.2 Resistance

4.2.2.1 Classification of cross-sections

(1) In a fire design situation, cross-sections
may be classified as for normal temperature
design according to 6.1.4 in EN 1999-1-1.

NOTE This rule is based on the same relative drop in
the 0,2 % proof strength and modulus of elasticity. If the
actual drop in modulus of elasticity is taken into account
according to Figure 2, the classification of the section
changes, and a larger capacity value of the section can be
calculated. The National Annex may give provisions to take
this into account.

4.2.2.2 Tension members

(1) The design resistance Nsi;rq Of a tension
member with a non uniform temperature
distribution over the cross section at time t may be
determined from:

Nri.rd = ZAiKo,0.ifo/ym fi (4.2)

ae
Aj — mJoma TOMepYHOTO Tepepidy HETTO
KOHCTpYKLIi 3 Temmeparyporo 6 3
BUKITIOYCHHSIM, SKIIO II€ HEOOXiTHO st
nocnalOleHHsT 30HM TEIUIOBOTO  BIUIMBY
(3TB). BuxirodyeHHs TpPYHTYETbCS Ha
MIPUBEICHIN TOBIINHI po Haz't

Koe(iIieHT  3HWKEHHS IS
epexTuBHOI 0,2% yMOBHOI MeXi TEKy4OCTi
3a Temmeparypu 6. 0 — Temmeparypa B
TUTOII TOIMEPEYHOro Mepepizy KOHCTPYKIIiT
A

(2) PozpaxynkoBuit ortip

ko,e,i -

Nri 0.rd
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where

A is an elemental area of the net cross-
section with a temperature 6;, including a
deduction if required to allow for the effect
of HAZ softening. The deduction is based
on the reduced thickness of po pazt

Ko 1S the reduction factor for the effective

0,2 % proof strength at temperature 6. 6; is
the temperature in the elemental area A,

(2) The design resistance Ny grq Of & tension
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member with a uniform temperature 6, should be
determined from:

Nfio.rd = Koo Nrd (Pmx/7M 1)

Ie
NRrd — pO3paxyHKOBUH OMip 3a HOPMAJIBHOT
temmneparypu 3rigHo 3 EN 1999-1-1. Ngq —
e Nord @00 Ny rd
YMx — KoeiieHT HaAIHOCTI 32 MaTepiaioM
3T1IHO 3 EN 1999-1-1. ML
BHKOPHUCTOBYETHCS Y crioiydeHHl 3 Ngrd, a
YM2 BUKOPHUCTOBYETRCS y crioirydeHHi 3 Ny rd
Po3paxynkoBuil omip Ngord BU3HAYA€THCS
cnonmyueHHsIM Nrg Ta 7ymx, L0 MPEACTABISIE
HAWHWKUY MOTYXKHICTb.

4.2.2.3 baiku

(1) PospaxynkoBa Hecyda 31aTHICTb
MOTepevyHoro nepepizy kiacy 1 abo 2 mpu 3rusi
M t Rd 3 HEPIBHOMIpHUM pPO3MO1IOM
TEeMIIepaTypyd B MOMEHT 4acy t CIIiJi BA3HAYaTH 32
dhopMmyI1o10:

where

Nrq IS the design resistance for normal

temperature design according to EN 1999-

1-1. NRg is either No rg Or Ny rd

ymx IS the material coefficient according to

EN 1999-1-1. ymp is used in combination

with Norg and ymz is used in combination

with Ny rg

The design resistance Ngorq IS given by the
combination of Ngrg and pmx Which gives the
lowest capacity.

4.2.2.3 Beams

(1) The design moment resistance Mg rq Of
a cross-section in class 1 or 2 with a non uniform
temperature distribution at time t may be
determined from:

Msitrd = ZAiZKo 0,ifo/ym fi (4.4)
Iie where
Zi — BIICTaHb MiX HEHUTPAIBHOK BICCIO z; is the distance from the plastic neutral
IUTACTUYHOCTI Ta [CHTPH TUTOII axis to the centroid of the elemental area A;

MIOTIEPEYHOr0 Mepepizy KOHCTPYKIIT A;.

(2) PospaxyHkoBa Hecy4ya 3/JaTHICTh
MOTIEPEYHOro Tnepepizy kiacy 3 abo 4 mpu 3ruHi
My t rd 3 HEPIBHOMIPHUM PO3MOALIOM
TEeMIIepaTypyd B MOMEHT 4acy t CITiJi BU3HAYaTH 32
bopmynoro:

(2) The design moment resistance Mg rq Of
a cross-section in class 3 or 4 with a non-uniform
temperature distribution at time t may be
determined from:

Mitrd = Ko .omax MRrd (Pmx/yMifi) (4.7)
Je where
Koomax — Koedirient 0,2% yMOBHOI Mexi Ko.omax 1S the 0,2% proof strength ratio for

TEKy4OCTI JUIsi MIIHOCTI  QITIOMiHIEBUX

CIUTaBIB 32  TeMmmeparypu Gy, 110

eKBIBAJCHTHI MaKCHUMaJbHIM Temmneparypi

621 max TIOTIEPEYHOTO TIepepi3y, OTPUMAHHH B

MOMEHT 4acy t

Mrd — po3paxyHKOBa Hecy4a 3JIaTHICTb

MOMIEPEYHOr0 Tepepi3y kiacy 3 abo 4 npu

srui BignosigHOo 10 EN 1999-1-1. Mgq —

a60 M¢ rq 2060 My Rq

YMx — Koe(illieHT HaAIMHOCTI 3a MaTepiaJoM

srimto 3 EN  1999-1-1. yw1

BUKOPUCTOBYEThCS Y CIONyueHHI 3 M¢rqd, @

YM2 — BUKOPHUCTOBYETHCS Y CIOJY4YEHHI 3

IVIu,Rd

PospaxynkoBuii omip Myitrd BU3HAYAETHCA
cnonydyeHHSIM Mpgq Ta pmy, IO TPEICTABIISIE
HaWHWKUYY MTOTYXHICTb.

(3) IlpoexryBanHs Myitrg NONEPEYHOIO

the aluminium alloys strength at
temperature 6y equal to the maximum
temperature 6y max Of the cross section
reached at time t

Mgq IS the moment resistance of the cross-
section for normal temperature design for
class 3 or 4 according to EN 1999-1-1. Mggq
is either M rg OF My R

ymx 1S the material coefficient according to
EN 1999-1-1. ymz is used in combination
with Mcrg and ym2 is used in combination
with My rg

The design resistance Mg rq IS given by the
combination of Mgy and ymx Which gives the
lowest capacity.

(3) The design Mstrg Of @ cross-section in
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nepepizy kmacy 1, 2, 3 abo 4 3 piBHOMiIpHHM
PO3MOJIIJIOM TEMIIEPaTypH B MOMEHT 4acy t CiiJ
BHU3HA4YaTH 32 HOPMYIIOL0:

class 1, 2, 3 or 4 with a uniform temperature
distribution at time t may be determined from:

Msitrd = Koo Mrd (Ymx/ymifi) (4.8)
Iie where
Mrd — po3paxyHKOBa HeCy4a 3[IaTHICTb Mgq is the moment resistance of the cross-
MOMEPEYHOro Mepepidy MpH 3TUHI  JIIs section for normal temperature design. Mgg
IPOCKTYBaHHS 3a HOPMaJIbHOT is either Mg OF My Rd

temneparypu. Mrg — a60 M rq 2060 My rg

YMx — KOedIIi€HT HaIHHOCTI 32 MaTepiajioM

srizito 3 EN 1999-1-1.  yvm1 -

BUKOPUCTOBYETBCS Y CIOJydeHHI 3 McRrqd, @

YM2 — BUKOPHUCTOBYETHCS y CIOJIY4YSHHI 3

Mu,Rd

PospaxynkoBuit onip Mysitrg BU3HAYAETHCS
cioiydeHHsIM Mgy Ta ymx, LIO TPEICTABISE
HAHIKYY MTOTY>KHICTb.

(4) Hns Oamok, 10 3a3HAIOTh OIYHOTO
10310BKHBOT0 3TUHY 3 KPYYCHHSIM,
PO3paxyHKOBA HECy4a 3JIaTHICTh HE 3alleMJICHOT 3
OOKiB OaJKy TpH MO3A0BXKHBOMY 3THHI MpfitRrd B
MOMEHT 4acy t criJi BU3HauaTH 3a GOpMYJIOk0:

ymx 1S the material coefficient according to
EN 1999-1-1. ymp is used in combination
with Mcrqg and ym2 is used in combination
with Mu,Rd

The design resistance Msitrq IS given by the
combination of Mgy and ymx which gives the
lowest capacity.

(4) For beams subjected to lateral-torsional
buckling, the design buckling resistance moment
My fitra OF @ laterally unrestrained beam at time t
may be determined using:

MbfitRd = Ko,o,max Mbrd (yM1/yM,5i) (4.9
ne where
MpRrd — pO3paxyHKOBa HeCy4a 3JIaTHICTh Mpra IS the design buckling resistance
npu MO3/I0BXXHbOMY 3THHI TSt moment for normal temperature design,

MIPOEKTYBAHHS 32 HOPMAIbHOI TeMIIepaTypu

3rigHo 3 EN 1999-1-1

(5) Po3paxyHKOBY MIIHICTh Oallku Ha 3pi3
Viitrd B MOMEHT yacy t cCIHiJ BH3Ha4YaTH 3a
dhopmyroro:

Viitrd = Koo VRd (Pm1/ym.5i)

ne

Koo — Koedimient 0,2% ymMoOBHOI Mexi
TEKy4OCTl JJisi MIIHOCTI  AJTFOMIHIEBUX
CIUIaBiB 3a Temmepatypu 6, ne 6y —

MaKCUMaJIbHa TeMmIeparypa YaCTHHU
MOTIEPEYHOr0  Tepepidy, W0  3JaTHHM
CHpHUIMATH TIEPEPI3yI0Uy CHITY

VRd — MIIHICTF Ha 3pi3 TMOMNEPEYHOTrO
nepepizy HETTO M TPOEKTYBaHHS 3a
HOpMaJbHOI  TeMMOeparypu  3TiTHO 3
EN 1999-1-1

[MPUMITKA Po3paxyHKOBi Omopu, IO 3aal0ThCS
¢dopmymnamu (4.7), (4.9) ta (4.10), Ga3yroTbCs Ha TOMY X
camoMy BimHOCHOMY 3HWkeHHI 0,2% yMOBHOI Mexi
TEKy4OCTI Ta MOAYJIS TPYKHOCTI 3a  IiJBUIICHHUX
Temrepatyp. Skmo BpaxoBaHO (paKTHYHE 3HMIKEHHS
MOJYJIsl TPYXHOCTI, TO MOXJHMBO pO3paxyBaTH OiJbLIy
NOTYXHICTh. HallloHanbHUI J0IAaTOK MOXE HAaBOJIUTH
TIOJIO’KEHHS JUIS BpaXyBaHHS LIbOTO.

4.2.2.4 Kosioun
(1) PospaxyHKoBHii OIp TO3I0BKHBOMY

32

according to EN 1999-1-1

(5) The design shear resistance Vsitrq Of a
beam at time t may be determined from:

(4.10)
where

Koo IS the 0,2% proof stress ratio for the
aluminium alloys strength at temperature
Ga,where 6, is the max temperature of that
part of the cross section which carries the
shear force

VR4 1S the shear resistance of the net cross-
section for normal temperature design,
according to EN 1999-1-1

NOTE The design resistances given with the
formulae (4.7), (4.9) and (4.10) are based on the same
relative drop in 0,2 % proof strength and modulus of
elasticity at elevated temperatures. If the actual drop in the
modulus of elasticity is taken into account larger capacity
values can be obtained. The National Annex may give
provisions to take this into account.

4.2.2.4 Columns
(1) The design buckling resistance Ny i rd



3ruHy Np fi t R KOHCTPYKIIiT, 1[0 MPAIO€ Ha CTHCK,
B MOMEHT 4acy t ciiji BU3Ha4aTH 3a (POpMYJIOLO:

Np.fi.tRd = Ko.0.max Nb,rd (PM1/1,2 i)

ne

Nprd — OHIp MO3MO0BXKHBOMY 3THUHY JUIS

MIPOEKTYBaHHS 32 HOPMAJIbHOI TeMIIepaTypu

srigHo 3 EN 1999-1-1

1,2 — KoedirieHT 3HIDKECHHSI

PO3PaxyHKOBOTO oropy 3aBJISIKU

MOB3Yy4YOCT] AJIFOMiHIEBHX CILJIABIB, 3AJICKHOT

BiJl TEMIIEpaTypH

(2) Jlna BW3HA4YeHHS BIJIHOCHOI THYYKOCTI
BUKOPHUCTOBYIOTh noJji0’keHHs EN 1999-1-1.

(3) [ns Bu3HayYeHHs] MPUBEICHA TOBKHUHA
kosioH# |, 3acTrocoByroThest paBuiia EN 1999-1-
1 3 ypaxyBaHHSIM BUHSTKIB, 1110 HABEACHI Jalli.

(4) Koynona Ha piBHI, IO PO3TIISLAAETHCAL
KOPCTKO 3allleMJIeHa 10 KOJIOH Bropi Ta 3HU3Y,
SKIIO TaKi €, MOXKE PO3TIIAIATHCS K e(hEeKTHBHO
3allleMJIeHa, 3a YMOBH, 10 BOTHECTIHKICTb
Oy/iBeTbHUX KOHCTPYKIH, SKi BiJOKPEMIIOIOTH
PiBHI KOJIOH, IIO PO3MUIAJAIOTHCSA, MIOHAMMEHIIEe
JOPIBHIOE BOTHECTIHKOCTI KOJIOHH.

(5) o crocyeThcst paMHOT KOHCTPYKIIT 3

B’s3MHU, B  SIKIM  KOXEH  TOBEpX €
MPOTUIIOKEKHUM  BIJICIKOM 3  JOCTaTHBHOIO
BOTHECTIMKICTIO, Ha MPOMDKHOMY  TIOBEpCl

NpUBE/ICHY JOBKUHY KOJOHH lf cim BU3HayaTh
sk I = 0,5L, a Ha BepXHBbOMY MOBEPCi MPUBEICHY
nomxuHy kosonu lg cmig BusHauatu sk lg = 0,7L,
ne L — cucremHa [OBXXKMHAa Ha BIJANOBIIHOMY

nosepci, uB. PucyHoxk 6.

[MPUMITKA Po3paxyHKOBHIA OIlip BIAMOBIIHO IO
¢dopmynu (4.11) TIpyHTyeTbCS Ha TOMY K BiTHOCHOMY
3amkeHHi 0,2% yMOBHOI MeXi TEKydocTi Ta MOIYJs
HPY>KHOCTI. SIKIIIO BpaxoBaHO (haKTUUHE 3HIDKSHHS MOAYJIS
MIPY’KHOCTI, TO MOXJIMBO PO3paxyBaTH OiJbIIy HMOTYXHICTb.
Hamionaneuuii JlogaTok MOKe HABOJIWUTH TOJIOKCHHS IS
BpaxyBaHHS LbOTO.

JACTY-H EN 1999-1-2:2010

of a compression member at time t may be
determined from:

(4.11)
where

Nprd IS the buckling resistance for normal
temperature design according to
EN 1999-1-1

1,2 is a reduction factor of the design
resistance due to the temperature dependent
creep of aluminium alloys

(2) For the determination of the relative
slenderness the provisions of EN 1999-1-1 apply.

(3) For the determination of the buckling
length I of columns, the rules of EN 1999-1-1
apply, with the exception given hereafter.

(4 A column at the level under
consideration, fully connected to the column
above and below, if any, may be considered as
effectively restrained, provided the resistance to
fire of the building elements, which separate the
levels under consideration, is at least equal to the
fire resistance of the column.

(5) In the case of a braced frame in which
each storey comprises a separate fire compartment
with sufficient fire resistance, in an intermediate
storey the buckling length I of a column may be
taken as lg = 0,5L and in the top storey the
buckling length may be taken as I = 0,7L where L
is the system length in the relevant storey, see
Figure 6.

NOTE The design resistance given with formula
(4.11) is based on the same relative drop in the 0,2 % proof
strength and modulus of elasticity. If the actual drop in
modulus of elasticity is taken into account, a larger capacity
value can be obtained. The National Annex may give
provisions to take this into account.

33



JCTY-H EN 1999-1-2:2010

\
A\

>
AN

C ka=07L,

\\\\

B

MANNN\

2

i

&

1

'

| p— !
. J

'

K

¢

A A A A A A A A R R AR RN RO

A: Jliapparma sxopcTkocTi abo iHImIA cHcTeMa
pO3KocCiB
B: [IpoTumnosxexHUi BiJICIK HAa KOKHOMY MOBEPCI
C: [IpuBeneHa JOBXHWHA KOJIOHH
D: Jledhopmartist i 9ac mOMKexi
Pucynok 6 — IIpuknaau npuBeneHoi JOBXKUHI
KOJIOHHU lfj pa3MHOT KOHCTPYKIIIT 3 B’SI39MH

6) PospaxyHKOBHUI OIp TO370BXHHOMY
3TUHY KOHCTPYKINi, IO 3a3HAa€ CHOIY4YeHOi il
3TMHAIOYMX Ta OChOBUX CWJI, CJI1J] BU3Ha4YaTH
3rigHo 3 EN 1999-1-1, BUKOpuCTOBYIOUHM MTpaBUIIa
CHOJyYeHHS JUIs NMPOEKTYBAHHSA 3a HOPMaJbHOL
TEMIIEPATYPH, @ TAKOK BUKOPUCTOBYIOUH:

A: Shear wall or other bracing system

B: Separate fire compartments in each storey
C: Column buckling length
D: Deformation mode in fire

Figure 6 — Examples of buckling lengths I5 of
columns in braced frames

(6) The design buckling resistance of a
member subjected to combined bending and axial
forces may be determined from EN 1999-1-1
using the combination rules for normal
temperature design and using:

Ned = Nfigg
My.ed = My i Ed
M; ed = My i Ed

SIK pPO3pPaxXyHKOBI HABaHTAKEHHS
BorsecTiliKicTh KOHCTPYKIIH BU3HAuU€HA 3a
4.2.2.3 1a4.2.2.4 B 1bOMY CTaHAAPTI.

4.2.3 3miHa TeMIepaTypHOro pe:kuMy B
aJTIOMiHil

4.2.3.1 He3axumeni
AJIOMIiHI€BI KOHCTPYKIIL

(1) Jns exBiBaJIGHTHOTO PIBHOMIPHOIO
PO3MOALTY TeMIEepaTypy B MOMEPEUHOMY Mepepisi
HiABUIIECHHS Temnepatypu Al B He3axXHIIEHIN
KOHCTPYKIIII 3a TMPOMIKOK dYacy At  crmix
BHU3HA4YaTH 32 HOPMYIIOL0:

BHYTPillIHi

ABar) = Ksh

Ie
Ksh — mOMpaBKOBHIA KOCHIIIEHT /IS BIUTUBY
3arineHHs 3a 4.2.3.1 (2)
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as design loads.
The member resistance in fire is determined
from 4.2.2.3 and 4.2.2.4 in this standard.

423
development

Aluminium temperature

4.2.3.1 Unprotected internal aluminium
members

(1) For an equivalent uniform temperature
distribution in the cross-section, the increase of
temperature A in an unprotected member
during a time interval At should be determined
from:

1 Amg
—/hetAt

(4.12)

€gl Py V

where
ksn is the correction factor for the shadow
effect from 4.2.3.1 (2)



An/V — KoeQIIlieHT MONEPEYHOro mepepizy

TS HE3aXUILEHUX AIIIOMIHIEBAX
AV

KOHCTPYKIIii (M)

Pret — pO3paxyHKOBE 3HAYEHHS

MOTJIMHYTOTO TEIJIOBOTO MOTOKY OJMHUIICIO
o, aus. EN 1991-1-2
(2) [Jns nBOTAaBpOBUX TEpepi3iB, IO
3a3HAIOTh HOMIHAJILHOTO BOTHEBOTO BILIUBY,
MTONPABKOBHM KOE(MIIIEHT I BIUIMBY 3aTIHCHHS
CJIiJT BU3HAYATH 32 GOPMYJIIOL0:

ken = 0,9 Em/Vs

ne

(Am/V)p — ymMOBHHIT KOeDilliEHT TIepepi3y

V BciX IHIUX BUIIAAKaxX 3HA4YeHHS Ksp Ci1if
BU3HAYATH SIK:

I(sh -

MMPUMITKA 1 JInst momepeyHUX nepepisiB OMmyKioi
¢dopMu (Hanpukiaa, OPSIMOKYTHI abo Kpyrili MOPOKHHCTI
mepepisu), IO TMOBHICTIO 3HAXOAATHCS Y BOTHI, e(eKT
3aTIHEHHs Ma€ He3HaYHWH BIUIMB 1, SK pe3yJbTarT,
MOTIPaBKOBH Koe(ilieHT Ky, TOPIBHIOE OMHUIII.

[MPUMITKA 2 Skmo He BpaxoBYBaTH BIUIUB
sarinenus (to6ro, Ky, = 1,0), HeoOximHO npuiiMaTH
KOHCCPBATHBHI PIIICHHSA.

(3) 3naveHHs hlnet,d CIOiI BH3HAYATH 3a
EN 1991-1-2, BukopucroByroun & = 1,0 Ta &y
srimHo 3 2.2(2), ne & Ta &y BHU3HAUCHI B
EN 1991-1-2.

(4) 3nauenHs At He cmig Opatu OLTBIIUM
HIXK 5 CEeKYH]I.

5) VY  o¢opmym (4.12) 3HaAueHHA
KoedirieHTa nepe}ai3y An/V He crmig Opartu
MEHIIUM HiK 10 M.

(6) st po3paxyHKy IUIOLI HE3aXUIIEHOI
MOBEPXHI KOHCTPYKLITI Ay 3arIuOHHM 13 3a30pOM
Ha TOBEpXHi, MmO MeHm, HiX 20 MM, HE CHifg
BpaxOBYBaTH B IUIONIY HE3aXWIIEHOI MOBEPXHI.
S0 3arnuOMHU 3 3a30pOM Ha MOBEPXHI OiIbIIi,
HDK 20 MM, TO TUIONLY O0JI00Y CJIiJI BpaXxOBYBaTH
B IUIONY He3axuileHoi moBepxHi. [luB. PucyHok
7.

[MPUMITKA J[lesxi ¢opmynn 1ig OOYHCICHHS
PO3paxyHKOBUX 3Ha4Y€Hb KoedirmieHTa nepepizy
HE3aXHUICHNX aTIOMIHIEBUX KOHCTPYKIiN An/V HaBemeHi B
Tabummi 3.

“n/ecy

JACTY-H EN 1999-1-2:2010

An/V is the section factor for unprotected
aluminium members (m™)

Fret is the design value of the net heat flux
per unit area, see EN 1991-1-2

(2) For I-sections under nominal fire
actions, the correction factor for the shadow effect
may be determined from:

(4.13)

Am/V
where
(Am/V)p is box value of the section factor
In all other cases, the value of kg, should be

taken as:

: (4.14)

NOTE 1 For cross sections with a convex shape (e.g.
rectangular or circular hollow sections) fully embedded in
fire, the shadow effect has an insignificant influence and
consequently the correction factor kg, equals unity.

NOTE 2 Ignoring the shadow effect (i.e.: ks, = 1,0)
leads to conservative solutions.

(3) The value of ﬁnet,d should be obtained
from EN 1991-1-2 using & = 1,0 and &y, according
to 2.2(2) where & and g, are as defined in
EN 1991-1-2.

(4) The value of At should not be taken as
more than 5 seconds.

(5) In expression (4.12), the value of the
section factor An/V should not be taken as less
than 10 m™.

(6) For the calculation of the exposed
surface area of the member, An, , grooves with gap
in the surface less than 20 mm should not be
included in the exposed surface area. Grooves
with gap in the surface > 20 mm, the area of the
groove should be included in the area of the
exposed area. See Figure. 7.

NOTE Some expressions for calculating design
values of the section factor A/V for unprotected aluminium
members are given in Table 3.
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s

< 20 mm
Pucynok 7 —IIpuknaau 3arimuOuH i3 3a30poM Ha

noBepxHi < 20 MM, a TaKO 3arJuOUH 13 3a30pOM
Ha ToBepXxHi > 20 MM

o

=20 mm
Figure 7 — Examples of grooves with gap in the
surface < 20 mm, and grooves with gap in the
surface > 20 mm

Ta6auusa 3 — Koeoirient nepepizy An/V Ui He3aXHICHUX aTIOMIHIEBUX KOHCTPYKIIiH, 3
BUKOPUCTAHHSIM METOJIy 30CEPEDKEHUX Mac

Binkpuruii nepepis, 1110 3a3Ha€ BOTHEBOTO BILIUBY
3 yCiX CTOpIH:

!

o——
|| —
[n==—]
T Am — OERHMETD
v IoMma Do I2peYHoTo O2papizy

Tpyba, mo 3a3Hae BOTHEBOTO BIUIMBY 3 YCiX
CTOpIH:

|

NN T
Q)

If
T Ay 1
v ot

Binkpurtuii nepepis, 1o 3a3Ha€ BOTHEBOTO BIUIMBY
3 TPhOX CTOPIH:

00irpiE3HS MOESPXHES

f

= &

MA0MmMA DOMEpS9HOIT Oepapizy

[TycroTHuii mepepi3 (abo 3BapeHUi KopoOJacThid
nepepis  OIHAKOBOI  TOBIIMHM), WIO0  3a3HAE
BOTHEBOTO BILIMBY 3 YCIX CTOPIH:

|
-

T Ifte<b “m
W

|

[Tonuusg nBoTaBpoBOro mepepidy, o 3a3Hae | KopoOuactuii mepepi3, L0 3a3HAa€ BOTHEBOTO
BOTHEBOTO BIUIMBY 3 TPHOX CTOPIH: BIUIMBY 3 YCIX CTOpIH:
s & PL—ET
+ — -
—h— A, b2t |
Y bt }«I A 2b+h
CAg a1 - Am _ 2
HKHIO tf<<b' T o~ r_f v N0 mMA DOOSpEYHeTD D2papisy
Kyruk (abo Oynp-skuii  BiakpuTuii mnepepi3 | JBoTaBpoBHii nepepi3 13 KopoOYacTumM
OJIHAaKOBOI TOBIIMHHU), IO 3a3HAa€ BOTHEBOTO | MIJCHJICHHSM, II[0 3a3HA€ BOTHEBOTO BILIUBY 3 yCIX
BIUIMBY 3 YCiX CTOpIH: CTOpIH:
Y ¥ :
.k\\" ﬂ —> — =
SR |
v ot __I_, Am _ b+h
Vv II0MA DoIEp 9HOTo O2papizy

[lTaba, mo 3a3Ha€ BOTHEBOIO BIUIMBY 3 YCIX

CTOpIH:
— - —
| '
—— h— Am _ Zh4It
v bt
If t<<b: 2m a2
v t

[ITaba, mo 3a3Ha€ BOTHEBOIO BIUIMBY 3 TPHOX
CTODIH:

22022/ 8
ﬁ
t 1
-—h— Am _ b+It
v bt
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Table 3 — Section factor An/V for unprotected structural aluminium members when using the lumped

method

mass
Open section exposed to fire on all sides:
=
==
T A_m _ perimeter

W CroEE — Eecion Area

Tube exposed to fire on all sides:

LN
Y4
7

1

T

Open section exposed to fire on three sides:

A

—m
Vv

surface exposed to fire

f

CroEE — Eection area

“m

v
Hollow section (or welded box section of uniform
thickness) exposed to fire on all sides:

,,i
HKJL

If t<<b: 2m a1
v

I section flange exposed to fire on three sides:

.
¥

-o-..'.‘-'ﬂm

v

- h— B+2t;

brf
. AEI:I. s
If ti<<b: -

1
[

T
Box section exposed to fire on all sides:

]

Am
Vv

Zbth

CrosE — Eection area

Angle (or any open section of uniform thickness)
exposed to fire on all sides:

™ ¥
A

Am
Vv

M| b

I section with box reinforcement exposed to fire on
all sides:

|

«

!
l

f

[ ) —

Am Zb+h

v CroEE — Eection area

Flat bar exposed to fire on all sides:

Flat bar exposed to fire on three sides:

! { 7222222/
S y— — *
t [} f !
-—h— Am _ b2t <+—ph—> Am _ b#a
? = bt Vv bt
If t<<b: Am o 2 If t<<b: Sm oy 2
) £ Vv t
4.2.3.2 BuyTpimmi aJIloMiHi€Bi 4.2.3.2 Internal aluminium structures
KOHCTPYKIii, W0 3aXHIeHi BOTHe3aXHCHUM insulated by fire protection material
NMOKPUTTHAM
(1) Jns 3a0e3neueHHS  PIBHOMIPHOTO (1) For a uniform temperature distribution

PO3MOALTY TeMIlepaTyp y HONepeyHOMY mepepisi
HIiJBUIIECHHS TemrepaTtypu Ay y 3axulieHin
KOHCTPYKIIi Ha MPOMIKKY dYacy At MoxHa
oTpuUMatH 3a GOPMYIIOI0:

in a cross-section, the temperature increase A
in an insulated member during a time interval At
should be obtained from:

A, A, i J
Al = 2= L+ m] (6 — Barco )At-(e/1° — 1) Ay (4.15)
aie A@m(t) >0 but Aeal(t) >0
ne: in which:
Ep Fp fE
cal Pal e v (4.16)
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ne

AN — koedimienT  mepepizy I

IIOMIHIEBUX KOHCTPYKII, IO 3aXHIIEHI

BOTHE3aXMUCHUM IOKPUTTSM (1)

Ot — TemIepaTypa HaBKOJIMIIHBOIO a3y B

MomMmeHT Jacy t (°C)

Oaq) — TeMmIepaTypa allOMiHII0 B MOMEHT

gacy t (°C)

AOgy —  UOiABUILEHHS  HABKOJMIIHBOI

TeMrieparypu 3a npoMix dacy At (°C)

(2) 3nauenns At He MoOXe TEpeBUILYBaTH
30 cexyHz.

(3) YV rabmuui 4 HaBeOeHO  JCSKI
PO3PaxyHKOBI 3HAUeHHs KOedillieHTy mepepizy
Ap/V 1ns 3aXMIIEHUX ATOMiHIEBUX KOHCTPYKIIIH.

(4) Jna  OimpmIocTi  BOTHE3aXHMCHHUX
MOKPUTTIB ~ MOXKIMBO  3MIHUTH  PO3PaxXyHOK
HiIBUIIEHHS TEMIIEPATYypHU aTIOMIHIIO Ay s
THMYacOBO1 3aTPUMKH T1IBHIICHHS TEMIIEPATypH
aJIOMIHIIO, KOJIK BoHa nocsgrae 100 °C.

where

Ap/V is the section factor for aluminium

members insulated by fire protection

material (m™)

Oy 1s the ambient gas temperature at time t

(°C)

Baiw 1s the aluminium temperature at time t

°C)

Afy is the increase of the ambient

temperature during the time interval At (°C)

(2) The value of At should not be taken as
more than 30 seconds.

(3) Some design values of the section factor
Ap/V for insulated aluminium members are given
in Table 4.

(4) For most fire protection materials the
calculation of the aluminium temperature increase
ABq may be modified to allow for a time delay
in the rise of the aluminium temperature when it
reaches 100 °C.

Taéanusa 4 — Koedirient nepepizy Ay/V s aqroMiHieBUX KOHCTPYKIIiH, 1110 3aXUIIEHI BOTHE3aXHCHUM
MOKPHUTTSIM, 3 BUKOPUCTAHHSIM METOJTY 30CEPEIKESHUX MacC

Ecki3 Onuc

Koeoiuient nepepizy (Ap/V)

KonTypHe nuukyBaHHs, 110
3a3Ha€ BOTHEBOI'O BILJIMBY 3
YOTUPBHOX CTOPIH.

[EPHMETP ATEOMIHIED

[I7I0I0A TIONEPeSHOr 0 NEPEpisy AMFOMIHID

-

D

[TycToTHE NMUYKYBaHHS, 110
3a3Ha€ BOTHEBOI'O BILIUBY 3
YOTUPHOX CTOPIH.

2(b + h)

MI7IOMIA TIOTIEPETHOT 0 NEPEPi2V AMOMIHIED

[— p—

KoHTypHe nuukyBaHHS, 110
3a3Ha€ BOTHEBOTO BILIMBY 3
¢ TPbOX CTOPIH.

OEpHMETD ATOMIHIED — b

IJIOMIA TIOMEPESHOr 0 NEPEPiaV AMFOMIHID

f—— fh——m

[lycroTHE NMUUKyBaHHS, 110
3a3Ha€ BOTHEBOI'O BILJIUBY 3
TPHOX CTOPIH.

2h + b

IJIOMIA TIOMEPESHOr 0 NEPEPiaV AMFOMIHID
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Table 4 — Section factor Ap/V for structural aluminium members insulated by fire protection materials
when using the lumped mass method

Sketch

Description

Section factor (Ay/V)

Contour encasement of uniform
thickness, exposed to fire on four
sides.

aluminium perimeter

aluminium cross — section area

- h——

Hollow encasement of uniform
thickness, exposed to fire on four

2(b + k)

aluminium cross — section area

sides.
-~ b
%
Contour encasement of uniform aluminium perimeter — b
thickness, exposed to fire on — .
P three Sides. aluminium cross — section area
[-—— p—
T Hollow encasement of uniform oh + b
T thickness, exposed to fire on
l three sides. aluminium cross — section area
e
4.2.3.3 BuyTtpimmni aJoMiHieBi 4.2.3.3 Internal aluminium structures in a

KOHCTPYKUII B MNOPOXHHHI, 1I0 3aXHILEHiil
TeNJOBUMU €KpaHAMH

(1) TlonmokeHHs, IO HaBEJACHI HIDKYE,
3aCTOCOBYIOTHCS B 000X 3 TaKUX BUTIAJIKIB:

- aJTIOMiHI€B1 KOHCTPYKIIi Y MOPOXKHHUHI, 1110
OOMEXEH1 3TropH TMEpPeKPUTTSIM, a 3HU3Y —
TOPU30HTAILHUM TETIOBHUM €KPaHOM;

- QIIOMIHIEBI KOMIIOHEHTH KOHCTPYKILIl Y
MOPO’KHMHI, 1[I0 OOMEXEeHI BepTHKATbHUMHU
TEIJIOBUMHU €KpaHaMH 3 000X OOKiB.

(2) Hdna  BHYTpIIIHIX  aJIOMIHIEBUX
KOHCTPYKIIIA, IO  3aXHUIIEHI  TEIUIOBUMH
eKpaHamH, PO3paxyHOK 1 ABUILEHHS

Temneparypu Af, Mae IpyHTYBaTHCh Ha METOJAX,
mo HaBeneHi B 4.2.3.1 a6o 4.2.3.2, BiAIOBIAHO 10
TOTO, IO TEMIIEpaTypa HABKOJHWIIHBOTO Tazy 6
JIOPIBHIOE TEMIIEpaTypi ra3y y HOpPOKHHUHI.

(3) BmactuBocTi 1 XapakTEpUCTUKU
TEIUIOBUX €KpaHiB MaloTh OyTH BHU3HAuUEHI 3a
pe3ynbraTaMd  BUIPOOYyBaHb  BIANOBIAHO IO
ENV 13381-1 abo ENV 13381-2 BiamnosiaHo.

(4) 3miHa TeMmIepaTypHOTO PEKUMY Y
MOPOXKHHUHI, /1€  pO3TallOBaHi  aJIOMiHieBi
KOHCTpYKIlii, = Mae OyTH  BH3HA4YCHAa  3a
pe3yabTaTaMi CTaHJAPTU30BaHUX BUIIPOOYBaHb
Ha BorHecriiikicte 3rimHo 3 ENV 13381-1 abo
ENV 13381-2 sgigmoBimHo, abo po3paxoBaHa
SAKMMOCBH ITOTOJIKEHUM METOJIOM.

void that is protected by heat screens

(1) The provisions given below apply to
both of the following cases:

- aluminium members in a void which is
bordered by a floor on top and by a horizontal
heat screen below;

- aluminium members in a void which is
bordered by vertical heat screens on both sides.

(2) For internal aluminium structures
protected by heat screens, the calculation of the
aluminium temperature increase A6y should be
based on the methods given in 4.2.3.1 or 4.2.3.2
as appropriate, taking the ambient gas temperature
6 as equal to the gas temperature in the void.

(3) The properties and performance of the
heat screens should be determined using a test
procedure conforming with ENV 13381-1 or
ENV 13381-2 as appropriate

(4) The temperature development in the
void in which the aluminium members are
situated should be determined from a standard fire
test conforming to ENV 13381-1 or ENV 13381-2
as appropriate, or calculated using an approved
method.
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(5) 3naueHHs KOe]iIiEHTIB KOHBEKIIITHOTO
a00 TIPOMEHEBOTO TEIIOOOMIHY (ac Ta o
BIJIMOBIHO), BU3HA4YCHI 3a  pe3yabTaTaMH
BunpoOyBanb 3rimHo 3 ENV  13381-1 abo
ENV 13381-2 BIAIIOBIAHO, MO>KHA
BUKOPDHUCTOBYBaTH [UIS PO3PaxyHKy Afy sK

aIbTEpHATUBY  3HAYEHHSAM, 3a3HAYEHUM Y
EN 1991-1-2.

4.2.34 3oBHimHI aJIIOMiHI€BI
KOHCTPYKUII

(1) TemmepaTypa 30BHIIIHIX aTIOMIHIEBHUX
KOHCTPYKL1/ Ma€e OyTH BU3HAUYEHA 3 YpaXyBaHHAM
TaKoro:

- BUIPOMIHEHWH TEIUIOBHHA TMOTIK 3
MIPOTHUIIOKEKHOTO BIJICIKY;
- BHUIPOMIHEHHWH TEIUIOBHMHA TMOTIK Ta

KOHBEKI[IIHUIA TErIOBUI MOTIK BiJ MOJYM s, IO
BHUPUBAETHCS 3 OTBOPIB;

- BUIIPOMIHEHA Ta KOHBEKI[IHHA TEIIOB1
BTpPaTH  BiJ  QIIOMiHI€EBOI  KOHCTPYKLIi B
HAaBKOJIMIIIHE CEPEIOBHIIIE;

- po3mipu Ta MIiCIIE3HAXO[KCHHSI
Oy/iBeTbHUX KOHCTPYKIIIH.
(2) TemmoBi exkpaHu MOXYTb OyTH

po3ramioBaHi 3 oJHi€l, ABOX a00 TPHOX CTOPIH
30BHIIIHBOI AJTIOMIHIEBOI KOHCTPYKLIi Ui HOTro
3aXMCTY BiJl IPOMEHEBOTO TEIIOOOMIHY.

(3) TeroBi expaHu MaroTh OyTH a00:

- 0Oe3nocepeHbO MPUKPIMIIEHI 10 OJHiel
CTOPOHU AJIIOMIHIEBOT KOHCTPYKLIi, SKy BOHH
MaroTh 3aXUIIATH, a00;

- JIOCTaTHBO BEIHMKHMH, OO0 THOBHICTIO
3aKpUTH L0  CTOPOHY  BiJJl  OYIKYBaHOTO
BUTIPOMIHEHOTO TEIUIOBOTO MTOTOKY.

(4) TemnoBi ekpaHM MalTb  OyTH
HEe3aMHUCTUMU 1 MaTH BOTHECTIMKICTh HE MEHIIY
3a EI 30 Bianmosiano n1o EN ISO 13501-2.

IMPUITKA Honatok B mictuth iHdopmarriro.

(5) Temneparypy y 30BHIIIHIX aTIOMiHI€BUX
KOHCTPYKITIAX, [0  3aXUIICHI  TEIUIOBUMH
eKpaHaMH, HeOOXiIHO BHMMIpPIOBaTH TakK, SK
3a3HayeHo y (1), SKmomo 10 CTOpiH, IO
3axXMILIEHI eKpaHaMH, He KJe NpOMEeHeBUi
TEII000MiH.

(6) Po3paxyHKH MOXYTb I'PYHTYyBaTHCSl Ha
YMOBax YCTaJEHOTO CTaHy BHACIIJIOK HE3MIHOTO

TEIUIOBOMY OaJlaHCy.

MMPUITKA 1 Homaroxk B MmicTuTh pekOMEHIOBaHi
METO/IH.

IMPUITKA 2 TlpoektyBaHHs 3a JgonaTkoM B Mae
IpyHTYyBaTHCS Ha Mojeni, mo HaBemeHa B EN 1991-1-2 i
ONHCYE CTAaH TMPOTUITOKEKHOTO BiJCIKY Ta TONYyM’S, SIKE
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(5) Values of the heat transfer coefficients
for convection and radiation (ac and o
respectively) determined from tests conforming
with ENV 13381-1 or ENV 13381-2 as
appropriate, may be used in the calculation of Aéy
as an alternative to the wvalues given in
EN 1991-1-2.

4.2.3.4 External aluminium structures

(1) The temperature in external aluminium
structures should be determined taking into
account:

- the radiative heat flux from the fire
compartment;

- the radiative heat flux and the convection
heat flux from flames emanating from openings;

- the radiative and convective heat loss from
the aluminium structure to the ambient
atmosphere;

- the sizes and locations of the structural
members.

(2) Heat screens may be provided on one,
two or three sides of an external aluminium
member in order to protect it from radiative heat
transfer.

(3) Heat screens should be either:

- directly attached to that side of the
aluminium member which they are intended to
protect, or;

- large enough to fully screen this side from
the expected radiative heat flux.

(4) Heat screens should be non-combustible
and have a fire resistance of at least El 30
according to EN 1SO 13501-2.

NOTE Annex B gives information.

(5) The temperature in external aluminium
structures protected by heat screens should be
determined as specified in (1), assuming that there
is no radiative heat transfer to those sides which
are protected by heat screens.

(6) Calculations may be based on steady
state conditions resulting from a stationary heat
balance.

NOTE 1 Annex B gives recommended methods.

NOTE 2 Design using Annex B should be based on
the model given in EN 1991-1-2 describing the
compartment fire conditions and the flames emanating from



BHPHUBAETHCS 3 OTBOPIB, 1 Ha SKiH Mae TPYHTYBaTHCS
PO3paxyHOK BHIIPOMIHEHOTO 1 KOHBEKIIHHOTO TEIUIOBHX
MTOTOKIB.

4.3 YTO4YHEeHi po3paxyHKoOBi Mojei

4.3.1 3arajbHi N0JI0KEeHHS
(1) YTouHeHi po3paxyHKOBI MOJEN MalOTh

IPYHTYBaTHCS Ha byHIaMEHTATBHUX
TETUIO(I3UIHUX XapaKTePUCTHKAX, o
MaKCUMaJIbHO HAOJIMXKEeH1 10 JHACHUX
XapaKTEPUCTUK  BIAMOBIIHOI ~ KOHCTPYKIi B

YMOBaX MOXKEXI.

(2) byab-aKi MOTeHIIIHI BUAM PYHHYBaHHS,
o0 HE  OXOIUIEHI  YTOYHEHHM  METOJOM
pO3paxyHKy (BKJIIOYAlOYM  MICIIEBYy  BTpary
CTIMKOCTI Ta pyWHYBaHHSA BiJ 3pi3y Mae OyTu
YCYHYTE BiJIIOBIAHIUMH 3aCO0aMH.

(3) YTouHeHi MeTOAM PO3PaxXyHKY MAarOTh
BKJIFOUATH PO3PaXyHKOBI MOJIEINI 715l BU3HAUCHHS:

- MIABHMILEHHS 1 PO3MOJULY TeMIepaTypu
BCEpEANHI OyZiBeNbHUX KOHCTPYKIIIH
(TeTIOTeXHIYHUN PO3PaXyHOK);

- MeXaHIYH1 XapaKTEPUCTUKH
KOHCTPYKTUBHOI cucTeMH abo Oyab-skoi ii
YaCTUHU (CTATHYHHUIA PO3PaXyHOK).

(4) YTouHeHI MeTOaM PO3paxyHKY MOXKYTb
3aCTOCOBYBAaTHCh pazom 3 OyIb-IKUM
TeMIepaTypHUMHU KPUBUMH 32 YMOBH, 110 BioMi
BJIACTMBOCTI ~ Marepiajly JJs  BIANOBIJHOTO
Jiana3oHy TeMIeparyp.

(5) YTouHeHI MeTOIM PO3PaXYHKY MOXKYTh
3aCTOCOBYBAaTHUCh Ui OyAb-KOro  THITY
MONIEPEYHOT0 Tepepizy.

4.3.2 Ten1oTeXHiYHUH PO3PAXYHOK

(1)  VYTouHeni  MeTOOM  BUPIMICHHS
TEIUIOTEXHIYHOI 3aJladyl MaloTh I'PYHTYBAaTHCS Ha
3arajlbHOBU3HAHUX NPUHIMNAX 1 MPUIYIIEHHSIX
Teopii TermI000MiHY.

(2) TennmoTexHiuHI PO3pPaXxyHKOBI Mojemi
MarOTh BPaXOBYBAaTH:

- BIONOBIAHI  TEIUIOB1
BcraHosieHi B EN 1991-1-2;

- 3MiHy TemIo(i3UUYHUX BJIACTUBOCTEH
Marepiany 3aJIeKHO BiJ TEMIEpaTypH, IuB. 3.3.

(3) Sxmo MOXJIMBO, CJiI BPaxOBYBaTH
HEPIBHOMIPHUH TETIJIOBUH BIUIMB 1 TETNIOOOMIH 10
npuiIerux OyaiBeIbHUX KOHCTPYKIIIH.

(4) BruimBom Oyab-sSKOTO BMICTY BOJIOTH 1
Oynp-sikoro i  mepeMmillleHHS  BCEepeAMHI
BOTHE3aXHCHOTO MOKPUTTS MOJKHa
KOHCEpPBaTUBHO 3HEXTYBATH.

BIUIUBH, IO
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openings, on which the calculation of the radiative and
convective heat fluxes should be based.

4.3 Advanced calculation models

4.3.1 General

(1) Advanced calculation methods should be
based on fundamental physical behaviour in such
a way as to lead to a reliable approximation of the
expected behaviour of the relevant structural
component under fire conditions.

(2) Any potential failure modes not covered
by the advanced calculation method (including
local buckling and failure in shear) should be
eliminated by appropriate means.

(3) Advanced calculation methods should
include calculation models for the determination
of:

- the development and distribution of the
temperature within structural members (thermal
response model);

- the mechanical behaviour of the structure
or of any part of it (mechanical response model).

(4) Advanced calculation methods may be
used in association with any heating curve,
provided that the material properties are known
for the relevant temperature range.

(5) Advanced calculation methods may be
used with any type of cross-section.

4.3.2 Thermal response

(1) Advanced calculation methods for
thermal response should be based on the
acknowledged principles and assumptions of the
theory of heat transfer.

(2) The thermal response model should
consider:

- the relevant thermal actions specified in
EN 1991-1-2;

- the variation of the thermal properties of
the material with the temperature, see 3.3.

(3) The effects of non-uniform thermal
exposure and of heat transfer to adjacent building
components may be included where appropriate.

(4) The influence of any moisture content
and of any migration of the moisture within the
fire protection material may conservatively be
neglected.
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4.3.3 CtaTn4Hui poO3paxyHoOK

(1) YTouHeni MeTo 1 BUPIIIEHHS CTATUYHOT
3aadi MaroTh IPYHTYBaTHCS Ha
3araJlbHOBU3HAHUX MPUHIUNAX 1 MPUITYIICHHSIX
Teopii OymiBeabHOI MEXaHIKM 1 BpPaxOBYBaTH
3MIHA TEPMOMEXAHIYHUX BJIACTUBOCTEH 3aJIeKHO
B1JI TEMITEpaTypH.

(2) HeoOximHo  BpaxyBaTH  BIUIMBH
TeMIiepaTypHux jaedopMamnii 1 HampyXeHb
BHACIJIOK  TIiABUIICHHS  TEMIIepaTypu  Ta
nepenasiB TeMIeparyp.

(3) CrarnuHi po3paxyHKOBI MOJEN MarOTh

BpaxoOBYyBaTH:
- CITOJIYYCHHA BILIVBIB MeXaHIYHUX
HaBaHTa>XCHb, reOMCTPpUYIHUX IMOXHOOK 1

TEIUIOBUX BILJIUBIB;

- TEpPMOMEXaHIYHI BJIACTUBOCTI MaTepiaiy,
110 3aJICXKHI BiJl TEMIIEpaTypH, AuB. 3.2;

- FTEOMETPHUYHY HETIHIHHIHHICTB;

- ¢bi3nyHO-HEHIIHI BJIACTHBOCTI
MmaTepiajly, BpaxOBYIOUM MO3UTHBHI BIUJIMBH
HABaHTAXXCHHS UM PO3BaHTAKEHHS HA JKOPCTKICTh
KOHCTPYKIIi.

(4) HeoOxigHO neTaJbHO  PO3TJISHYTH
BIUTMBH KOPOTKOYACHOI TEIUIOBOi MOB3YYOCT1 IS
MeTally, 0 OpoTsaroM mnoHaja 30 XBWIMH Maroe
TeMIeparypy, mo nepesuye 170 °C.

(5) Hedopmarii B rpaHUYHOMY CTaHi, IO
nepeadavyaeTbCsi METOJOM PO3pPaxyHKY, MaroTh
OyTH rapaHTOBaHO OOMEXKEHI i 3a0e3NeueHHS
CYMICHOCTI  yCIX  YacTUH  KOHCTPYKTHBHOI
CHCTEMH.

(6) Hdnsa  mpoekTyBaHHS  HEOOXiJHO
BpaxyBaTH TPAaHWYHHUHA CTaH, 32 MEXKaMH SIKOTO
po3paxoBaHi nedopmarii KOHCTPYKTHUBHOI
CHCTEMH MOXYTh TpPHU3BECTH JIO pYyWHYBaHHS
BHACJI/IOK BTPAaTH BIAMOBITHOI OMOPHU OJHIEIO 3
KOHCTPYKIIIH.

(7) Po3paxyHOK OKpeMHX KOHCTPYKLIiH, 110
CXWJIBHI 10 TO3/IOBKHIX 3TMHIB, MO)KHA BUKOHATH
BUKOPHUCTOBYIOUM  IIOYAaTKOBE CHHYCOIfaJbHE
BIIXWJICHHS 3  MAaKCHMaJIbHUM  3HAUYCHHSIM
MOCEepPENHI BIHCOTH BiAMOBITHO O MaKCHUMAaJIbHO

JOMYCTUMHUX TOXMOOK, 3a3HAYCHHUX Yy CTaHIapTi
EN 1090-3.

43.4 OOrpyHTryBaHHsi  HAWHOBIIIKX
PO3pPaxyHKOBHX MoeJsiei

(1) TlepeBipka TOYHOCTI PO3pPaxXyHKOBOL
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4.3.3 Mechanical response

(1) Advanced calculation methods for
mechanical response should be based on the
acknowledged principles and assumptions of the
theory of structural mechanics, taking into
account the changes of mechanical properties with
temperature.

(2) The effects of thermally induced strains
and stresses both due to temperature rise and due
to temperature differentials, should be considered.

(3) The mechanical response of the model
should also take account of:

- the combined effects of mechanical
actions, geometrical imperfections and thermal
actions;

- the temperature dependent mechanical
properties of the material, see 3.2;

- geometrical non-linear effects;

- the effects of non-linear material
properties, including the beneficial effects of
loading and unloading on the structural stiffness.

(4) For metal temperature above 170 °C
with a duration above 30 minutes the effects of
transient thermal creep should be given explicit
consideration.

(5) The deformations at ultimate limit state
implied by the calculation method should be
limited to ensure that compatibility is maintained
between all parts of the structure.

(6) The design should take into account the
ultimate limit state beyond which the calculated
deformations of the structure would cause failure
due to the loss of adequate support to one of the
members.

(7) The analysis of members subjected to
buckling can be performed using a sinusoidal
initial imperfection with a maximum value at
mid-height according to the maximum allowable
deviations specified in EN 1090-3.

4.3.4 Validation of advanced calculation
models
(1) A verification of the accuracy of the



Mojiesli Mae OyTH BHMKOHaHA 3a pe3yjibTaTaMH
BIJIMOBITHUX BUIPOOYBaHb.

(2) PesynapTat  po3paxyHKy  MOXYTh
CTOCYBAaTHCh TeMmriepatyp, Aedopmariiii Ta Mexi
BOTHECTIHKOCTI.

(3) Kputnuni mapamerpu MarwTh OyTH
rapaHTOBaHO IMEpeBipeHi Tak, Im00 Mojenb
BIJNIOBiJaJla  TPUHITUIIAM aKyCTHUKH, 3a
JIOTIOMOTOF0 METO/IB aHAJIi3y YyTJIUBOCTI.

(4) Kputuuni  mapamMeTpu  MOXYTh
CTOCYBATHCh, HANPUKIIAJ, MPHUBEACHOT JOBXKUHH,
PO3Mipy KOHCTPYKIIiH, pIBHIO HABAHTA)KCHb.

JACTY-H EN 1999-1-2:2010

calculation models should be made on basis of
relevant test results.

(2) Calculation results may refer to
temperatures, deformations and fire resistance
times.

(3) The critical parameters should be
checked to ensure that the model complies with
sound engineering principles, by means of a
sensitivity analysis.

(4) Critical parameters may refer, for
example to the buckling length, the size of the
members, the load level.
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JonaTok A Annex A
(oBiIKOBUIN) (informative)
BJIACTHUBOCTI AJTIOMIHIEBUX PROPERTIES OF ALUMINIUM ALLOYS
CIIVIABIB TA/ABO CYMIUIEN, 1110 HE AND/OR TEMPERS NOT LISTED IN
3A3HAYEHI B EN 1999-1-1 EN 1999-1-1

Ta6aunsa A.1 — KoedimieHT K, g 0,2% yMOBHOT MEXi TEKY4OCT1 aTFOMIHIEBUX CILIaBIB 3a ITiBUIICHOT
TEMIIEPATypH s 2 TOAUH BIUTUBY

. Temnepatypa amominieBoro cruiaBy [ C
Cras Cywiur 20 100 150 200 250 300 350 | 550
EN AW-3003 0 1,00 1,00 0,90 0,79 0,64 0,46 0,38 0
EN AW-3003 H14 1,00 1,00 0,76 0,51 0,26 0,16 0,10 0
EN AW-3004 H38 1,00 1,00 0,88 0,46 0,25 0,16 0,10 0
EN AW-5005 H18 1,00 0,92 0,85 0,60 0,32 0,15 0,08 0
EN AW-5052 0 1,00 1,00 1,00 0,85 0,63 0,46 0,28 0
EN AW-5052 H38 1,00 0,98 0,80 0,44 0,24 0,16 0,10 0
EN AW-5154 0 1,00 1,00 0,96 0,92 0,70 0,50 0,30 0
EN AW-5154 H34 1,00 1,00 0,89 0,61 0,37 0,26 0,16 0
EN AW-5454 H32 1,00 1,00 0,92 0,78 0,36 0,23 0,14 0
EN AW-5086 0 1,00 1,00 0,96 0,91 0,70 0,46 0,30 0
EN AW-5086 H34 1,00 1,00 0,85 0,58 0,34 0,24 0,15 0
EN AW-6005 T5 1,00 0,93 0,81 0,66 0,42 0,23 0,11 0

Table A.1 — 0,2% proof strength ratios k, » for aluminium alloys at elevated temperature for a 2 hour
exposure period

Alloy Temper Aluminium alloy temperature [1 C
20 100 150 200 250 300 350 550
EN AW-3003 O 1,00 1,00 0,90 0,79 0,64 0,46 0,38 0
EN AW-3003 H14 1,00 1,00 0,76 0,51 0,26 0,16 0,10 0
EN AW-3004 H38 1,00 1,00 0,88 0,46 0,25 0,16 0,10 0
EN AW-5005 H18 1,00 0,92 0,85 0,60 0,32 0,15 0,08 0
EN AW-5052 O 1,00 1,00 1,00 0,85 0,63 0,46 0,28 0
EN AW-5052 H38 1,00 0,98 0,80 0,44 0,24 0,16 0,10 0
EN AW-5154 O 1,00 1,00 0,96 0,92 0,70 0,50 0,30 0
EN AW-5154 H34 1,00 1,00 0,89 0,61 0,37 0,26 0,16 0
EN AW-5454 H32 1,00 1,00 0,92 0,78 0,36 0,23 0,14 0
EN AW-5086 O 1,00 1,00 0,96 0,91 0,70 0,46 0,30 0
EN AW-5086 H34 1,00 1,00 0,85 0,58 0,34 0,24 0,15 0
EN AW-6005 T5 1,00 0,93 0,81 0,66 0,42 0,23 0,11 0
Sk HaOMMKEHHS, 3HAYEHHS Ko IS CIIaBy As an approximation the values of k, for
EN AW-3003 moxe OyTH BHUKOPHUCTAHO ISt alloy EN AW-3003 may be used for alloy
crutapy EN AW-3103. EN AW-3103.
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HonaTox B
(oBiIKOBUIN)

TEIIVIOOBMIH 30BHINIHIX
BYIIBEJIBbHUX AJIIOMIHIEBUX
KOHCTPYKIIN

B.1 3arajabHi HoJj10KeHHA

B.1.1 OcHoBH

(1) B mpomy nmomatky B mnpwmitHsTO, 110
MPOTUTIOKEKHUM  BIACIK OOMEXKEHHH  TUIBKH
onHuM moBepxoMm. [IpuiiHATO, 110 BCi BikHA abo
iHII  TOAIOHI TPOPI3M Yy TPOTHIIOKEKHOMY
BiJICIIII TPSIMOKYTHI.

(2) BusHauenns TEeMIIEpaTypH
MIPOTHITOKEKHOTO BIZCIKY,  pO3MipiB  Ta
TEMIepaTyp TIOJyM’s, IO BHUPHUBAETHCS 3

MPOPI3iB, @ TAKOXX MPOMEHEBUI Ta KOHBEKIIMHUX
napaMeTpiB, Mae BUKOHYBATHUCh BIATOBIIHO [0
Honatky B EN 1991-1-2.

(3) Mae Oyrm  BIAMIHHICTD  MiX
KOHCTPYKLISIMU ~HOMJIMHYTUMH  TIOJIyM SIM  Ta
KOHCTPYKLISIMU HETIOTJIMHYTUMHU TOJIYM’SIM, IO
3aJIeKUTh  BiJA  BIANOBIJHOTO  PO3TalIyBaHHSI
MIPOPI3iB B CTIHAX NMPOTUIIOKEKHOTO BIACIKY.

(4) Mae Oytu npuHHATO, IO KOHCTPYKIis
HENOIJIMHYTa TMOJYM’sIM CHpUHMaEe MpPOMEHEBUI
TEIUNIOOOMIH 3 yCiX Mpopi3iB Ha MLii CTOPOHi
MPOTHUIIOKEKHOTO BIJCIKY Ta Bif MOJYM s, IO
BUPHBAETHCS 3 YCIX IIMX MPOPI3iB.

(5) Mae Oytu TpUAHSATO, MO0 KOHCTPYKILis
MOTJIMHYTA TOJYM M, CIIpHIIMae KOHBEKLIHHUIMA
TEIUIOOOMIH  BiJ] TOMIMHYTOIO TMOJIyM’sS Ta
NPOMEHEBUH  TEIUVIOOOMIH  Bil  MOTJIMHYTOTO
MOJIyM’sl 1 TIOJYyM s, 1[0 BUPUBAETHCS 3 MPOPI3IB
NPOTHUIIOXKEKHOTO  BiACIKYy.  BumpomineHum
TEIUIOBUM IOTOKOM Bij IHIIOTO TOJyM’s Ta 3
HIINX MPOPI3IB MOXKHA 3HEXTYBATH.

B.1.2 ITo3navyenHs po3mipis
(1) [To3naueHHs Tr€OMETPUYHUX
XapaKTEpUCTHK MOXHa B3ATHU 3 PUCYHKY B.1.

B.1.3 TennoBuii 6aanc

(1) Jns  KOHCTpYKIii  HEMOTJIMHYTOT
MOJIyM’IM ~ CEpEAHE 3HAYEHHA TeMIlepaTypu
anmoMiHieBoi KoHCTpykiii Ty [K] mae Oyrm
BHU3HAQYCHC BI/IpiH_ICHHHM TaKoro TCIIJIOBOI'O
Oayancy:

O'T:;_ +aTm =2+ Zls + 293a

JACTY-H EN 1999-1-2:2010

Annex B
(informative)

HEAT TRANSFER TO EXTERNAL
STRUCTURAL ALUMINIUM MEMBERS

B.1 General

B.1.1 Basis

(1) In this Annex B, the fire compartment is
assumed to be confined to one storey only. All
windows or other similar openings in the fire
compartment are assumed to be rectangular.

(2) The determination of the temperature of
the compartment fire, the dimensions and
temperatures of the flames projecting from the
openings, and the radiation and convection
parameters should be performed according to
Annex B of EN 1991-1-2.

(3) A distinction should be made between
members not engulfed in flame and members
engulfed in flame, depending on their locations
relative to the openings in the walls of the fire
compartment.

(4) A member that is not engulfed in flame
should be assumed to receive radiative heat
transfer from all the openings in that side of the
fire compartment and from the flames projecting
from all these openings.

(5) A member that is engulfed in flame
should be assumed to receive convective heat
transfer from the engulfing flame, plus radiative
heat transfer from the engulfing flame and from
the fire compartment opening from which it
projects. The radiative heat transfer from other
flames and from other openings may be neglected.

B.1.2 Conventions for dimensions
(1) The convention for geometrical data
may be taken from Figure B.1.

B.1.3 Heat balance

(1) For a member not engulfed in flame, the
average temperature of the aluminium member T,
[K] should be determined from the solution of the
following heat balance:

(B.1)
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ne

o — crama Credpana  boabpimana
[56,7 x 10 kBr/M?K"]

o - koedirieHT KOHBEKIIIHOTI'O

TEIUI000OMIHY [kB1/M?K]

|, — BUNpOMIHEHUH MOJIYM’ SM TEIJIOBUI

notik [KB1/M’]

lf — BUIpPOMIHEHHH 3 TPOPI3Y TEIJIOBUI

notik [KB1/M’]

(2) Koedimient KOHBEKIIHHOTO
TEIUIOOOMIHY o0 Mae OyTH OTPUMAaHUU 3 JAOAATKY
B EN 1991-1-2 a1 yMOB «HEBHMYIIEHOT
(mpupoanoi) TArm» abo «TY4HOI (MPUMYCOBOT)
TATH»  BIAMNOBIIHO, BUKOPHUCTOBYIOUH PpO3MIp
po6oyoro nomnepedroro mnepepiszy d = (di+d,)/2.

[1J1aH
1) Komona, 110 3HaX0AUTHCS] HABIIPOTH OTBOPY
a) Kosionn

A
FA A

™ 7 7%
Z

nepepi3 nepepi3

1) Banka, 1o po3TtanioBaHa napajelbHO 10 CTiHU

b) baaku

where

o is the Stefan Boltzmann

[56,7 x 10 kW/m?K"]

a is the convective heat transfer coefficient

[KW/m?K]

I, is the radiative heat flux from a flame

[KW/m?]

I+ is the radiative heat flux from an opening

[KW/m?]

(2) The convective heat transfer coefficient
a should be obtained from Annex B of
EN 1991-1-2 for the ‘no forced draught’ or the
‘forced draught' condition as appropriate, using an
effective cross-sectional dimension d=(d;+d,)/2.

constant

I1aH %

2) Koona, 110 3HaXOAUTHCS MK OTBOpaMH

F*,\\;#ﬁ- T PPN

2) banka, o po3ramoBaHa MePIeHIUKYIISIPHO IO CTIHA

Pucynox B.1 — Po3Mipu Ta TMIIbOB1 MOBEPXHI KOHCTPYKITIH
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Figure B.1 — Member dimensions and faces
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(3) Hdns  KOHCTPYKLiM  MOTIMHYTHX
MOJyM’sSIM ~ CEpPEeHE  3HAYCHHSI  aFOMIHIEBOT

KoHCTpyKlii Ty [°K] Mae Oyt BH3HaueHe

BUPIIICHHSM TaKOT'0 TEIMJIOBOro OalaHcy:

(3) For a member engulfed in flame, the
average temperature of the aluminium member T,
[°K] should be determined from the solution of
the following heat balance:

oTa+aTm=1,+ lt+aT, (B.2)

ne
T, — remneparypa noaym’s [K]
|, — BUmpOMiIHEHUH MOIYM’ SM TEIJIOBUI
notik [kBt/M’]
lf — BUIpOMIHEHHI 3 TPOPI3Y TEIJIOBUI
notik [kBt/M’]
(4) BuUmpomiHEHHWH TIONYM’SIM TEIUJIOBHI
notik |, mMae OyTM BH3HAYEHUH BPaxOBYIOUH
PO3MIIIIEHHS Ta BUJI KOHCTPYKIIIH, TAKUX SIK:

where

T, is the flame temperature [K]

I, Is the radiative heat flux from the flame

[KW/m?]

It Is the radiative heat flux from the

corresponding opening [KW/m?]

(4) The radiative heat flux I, from flames
should be determined according to the situation
and type of member as follows:
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- KOJIOHM HENOTJIMHYTI MOIXyM’ siM: 1uB. B.2;

- 0aJKM HETOTJIMHYTI TOJIyM’ siM: TuB. B.3;

- KOJIOHH MOTJIMHYTI MOJyM’ siM: TuB. B.4;

- 0aJKM MOBHICTIO 200 YaCTKOBO IMOTJIMHYTI
oJiym’siM: 1uB. B.5.

[HIII TyHKTH MOXYTh OyTH 00pOOJeH]
aHAJIOTIYHO, BUKOPUCTOBYIOUHU BIJITOBIAHI
crocoOu BUpIIIEHHs, 110 HaBeneHi B B.2-B.5.

(5) BumpomineHuii 3 mpopizy TEIUIOBHIA
MOTIK lf cJ1i1 BU3HA4YaTH 32 GOPMYIIOH0:

- columns not engulfed in flame: see B.2;

- beams not engulfed in flame: see B.3;

- columns engulfed in flame: see B.4;

- beams fully or partially engulfed in flame:
see B.5.

Other cases may be treated analogously,
using appropriate adaptations of the treatments
given in B.2 to B.5.

(5) The radiative heat flux Is from an
opening should be determined from:

It = pre(1-2,)0Ts (B.3)

ne

¢f — 3aradbHUNl  KyTOBUU Koe(]ilieHT

KOHCTPYKUIi JIJIsl BUIPOMIHEHOTO 3 TPOpi3y

TEIJIOBOTO TIOTOKY

& — CTYIIHb YOPHOTU OTBOPY

a; — Koe(ilieHT NOTJIMHAHHS TTOTyM 5T

T¢ — rtemneparypa BorHwo [K] 3rigHo 3

nogatkom B EN 1991-1-2

(6) CrymiHb YOPHOTH OTBOPY & CIHiJ
NpUUHATA 3a OJuMHMUIO, 1uB. Jloamatok B
EN 1991-1-2.

(7) KoedimieHT nOrMHAHHSA TOIYM’S 8;
ciijg BU3Ha4datu 3a B.2 — B.5 BignmosigHO.

B.1.4 3araabHnii KyToBHIl KOe(ilieHT

(1) 3BarampHuii  KyTOBHM  KOe(ili€HT
KOHCTPYKLIN JUIsl JUI BUIPOMIHEHOTO 3 NPOpi3y
TEIUIOBOIO TOTOKY (¢ CIiJl BHM3HAYaTH 3a

where

¢+ is the overall configuration factor of the

member for radiative heat transfer from that

opening

&t IS the emissivity of the opening

a, is the absorptivity of the flames

Tt is the temperature of the fire [K] from

Annex B of EN 1991-1-2

(6) The emissivity & of an opening should
be taken as unity, see Annex B of EN 1991-1-2.

(7) The absorptivity a, of the flames should
be determined from B.2 to B.5 as appropriate.

B.1.4 Overall configuration factors

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

bopmynoro:
— ':f: ¢’E_L+C: 'i"f_'_]d:‘l":f'_ E?-!"f_'_‘l"'--: '?-!"f_'_jd:
P = (€, +Cy)d, +(C+C)d, (B.4)
Ac where:
¢ti — KyTOBHH KOE(DIIIEHT JTHUIIHOBOI ¢+ is the configuration factor of member

MOBEPXHI | KOHCTPYKIII JUIg Mpopi3y, TUB.
Jonmarox G EN 1991-1-2

di — po3mip TmomepeyHOro mepepizy
JIMIFOBOT MOBEPXHI | KOHCTPYKIIii
Ci — koedilmieHT 3aXHUCTy JHIHOBOI

MOBEPXHi | KOHCTPYKIIii, TAKUH 5IK:

- 3aXUILEHHUX JUIBOBUX NMOBepXoHb: Ci=0

- He3aXHIIEHHX JIUIHOBUX MOBepXoHb: Ci=1

(2) KyroBwuii koedillieHT ¢f; I TUIBOBOT
MOBEPXHI KOHCTPYKIii, 3 sIKOi HEBUIHO OTBIp,
CIIiJ] IPUIMATH SIK TAKUH, 110 JOPIBHIOE HYJIb.

(3) 3BarampHMil  KyTOBHUU  KOEQIIIEHT
KOHCTPYKIIi ¢; Ui MPOMEHEBOr0 TEIMI000MIHY
BiJl IOJyM'sI CJTiI BU3HAYATH 32 (DOPMYIIOIO:

face i for that opening, see Annex G of

EN 1991-1-2

di is the cross-sectional dimension of

member face i

C; 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 ¢s; 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:

\Cy éz,*_‘l"'-_: é‘z_:)"—"'*.""-fs ¢2,5+"—_4 éz,-tj"-"':

&= (€, +C,0d, +(C,+C,)d,
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ne

¢zi — KyToBHH KOE(]IIEHT JUIIBOBOI

MOBEPXHI | KOHCTPYKIIT JUIS IIBOTO IIPOPi3y,

muB. Jlonatoxk G EN 1991-1-2

(4) KyroBuii  koe(dimieHT  JUIBOBHX
MMOBEPXOHb  (p;ij OKpeMoi KOHCTPYKII IS
MMPOMEHEBOTO TEIUIOOOMIHY BiJ TONIyM's Mae
IPYHTYBAaTHCh Ha C€KBIBAJCHTHHX MPSIMOKYTHUX
po3Mipax MOJTyM's1. Posmipu Ta
MiCIIepO3TalTyBaHHSIHHS €KBIBaJICHTHUX
MPSIMOKYTHUKIB, 1110 BiIBOPIOIOTH (PpOHTAIBHY Ta
OOKOBiI CTOPOHHM TOJNYM'S IS Ii€l i, CIij
BU3Hauatu 3 B.2 ans komnon ta 3 B.3 mia Ganok.
Jlnst BCiX IHINMX MLiJIeH CITiJi BUKOPHUCTOBYBATH
po3mipu nonym's 3 Jlogarky B EN 1991-1-2.

(5) KyroBuit  koe(illieHT  JTUIHOBOI
MOBEPXHI ¢p;i KOHCTPYKIIi, 3 AKOi MOIym's He
BHUJUME, CITiJ| MPUAMATH SIK TaKUH, IO JTOPIBHIOE
HYIIb.

(6) JIupoBa MOBEpXHS KOHCTPYKINI MOXKe
OyTH 3aXHUIleHa TEIUIOBUM eKpaHoM, AuB. 4.2.3.4.
JlunpoBa TIOBEPXHS KOHCTPYKIIii, 11(V)
0e3nocepelHbO TMPHIIATAE [0 MPOTUIIOKEKHOT
CTIHHM, TaKOX BBA)KAETHCS 3aXUIICHOIO, SKIIO B
i YacTWHI CTIHM HEe Mae OTBOpiB. Bci iHm
JUIOBl TOBEPXHI KOHCTPYKLIi CJiJi BBaXKaTH
HE3aXUIIEHUMHU.

B.2 KoJ10HM HEeNOrJIMHYTI NOJyM’IM

B.2.1 IIpomeneBuii Ten1000MiH

(1) Cnmixm BCTaHOBWTH BIAMIHHICTH MIX
KOJIOHOIO, III0 pO3TallloBaHa HABIPOTH MPOPI3Y,
Ta KOJIOHOIO, pO3TaIllOBaHa MIX TTPOpi3amHu.

IMPUMITKA Kpecnenns 300paxeHi Ha pucyHKy B.2.

(2) Sxmo koNOHA pOo3TallOBaHA HABIPOTHU
Mpopi3y, BHUIPOMIHEHHH TMOJYM’SIM TEIJIOBHM
noTik |, ¢ Bu3HavaTu 3a GopMyIoro:

Iz = ¢2320'T;

Ie

¢, — 3aranpbHUN KyTOBHH KOE(QIIIEHT

KOJIOHU JJIs TeTUia Bif moiaym’si, nus. B.1.4

&; — BUTIPOMIHIOBAJIbHA 37aTHICTh MOIYM S,

mmB. B.2.2

T, — Temneparypa nonym’s [K], nus. B.2.3

IMPUMITKA Kpecnenns 300paxeni Ha Pucynky B.3.

(3) Sxmo KkoJioHAa po3TalioBaHa MK
Mpopi3aMu, BUIPOMIHEHUH IMOIYM’sIM TEIJIOBHMA
MoTiK |, ¢ BU3Ha4aTu 3a GopMyIior:

I, = (({bz,m gzmt Pzn gz,n)O'T;

ne
¢,m — 3aralbHUN KyTOBUH KOEQIIIEHT

JACTY-H EN 1999-1-2:2010

where

¢, is the configuration factor of member

face i for that flame, see Annex G of

EN 1991-1-2

(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 B.2 for
columns and B.3 for beams. For all other
purposes, the flame dimensions from Annex B of
EN 1991-1-2 should be used.

(5) The configuration factor ¢,; for a
member face from which the flame is not visible
should be taken as zero.

(6) A member face may be protected by a
heat screen, see 4.2.3.4. A member face that is
immediately adjacent to the compartment wall
may also be treated as protected, provided that
there are no openings in that part of the wall. All
other member faces should be treated as
unprotected.

B.2 Column not engulfed in flame

B.2.1 Radiative heat transfer
(1) A distinction should be made between a
column located opposite an opening and a column

located between openings.
NOTE lllustration is given in Figure B.2.

(2) If the column is opposite an opening the
radiative heat flux I, from the flame should be
determined from:

(B.6)
where
¢, is the overall configuration factor of the
column for heat from the flame, see B.1.4
&, 1S the emissivity of the flame, see B.2.2

T, is the flame temperature [K] from B.2.3
NOTE lllustrations are given in Figure B.3.

(3) If the column is between openings the
total radiative heat flux I, from the flames on each
side should be determined from:

(B.7)
where
¢.m is the overall configuration factor of the
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KOJIOHH JUIS TEeIUIa BiJ MOJyM sl 31 CTOPOHHU
m, nus. B.1.4

¢,n — 3aralbHUN KYTOBUM KOEQIIIEHT
KOJIOHH JUIS TEIUIa BiJ MOJyM sl 31 CTOPOHHU
n, nus. B.1.4

&m —  BUIPOMIHIOBAJIbHA
mostyM’ st 31 cTopoHu M, nuB. B.2.2
€zn — BUMPOMIHIOBAIIbHA 3JIATHICTH MOJIYM s

31 cToponu N, auB. B.2.2
[MPUMITKA Kpecnenns 300paxeHi Ha pucyHKY B.4.

3JIaTHICTH

B.2.2 BunpomiHwBajibHa  3IaTHICTH
NnoJIyM’s1

(1) Sxmo xojoHa po3TalloBaHa HABIPOTU
mpopizy, TO  BUIPOMiHIOBaJIbHA  3JATHICTb

MOJIyM’sT &, CJiJI BH3HAYaTH 3a (OPMYJIOIO IS
3Ha4YeHHs &, o HaBeneHa B Jlonatky B EN 1991-
1-2, BUKOpHMCTOBYIOUM TOBIIMHY HOJIyM'ss A Ha
piBHI BepXy Mpopizy.

Sk110 HaJ OTBOPOM HE M€ JKOIHOTO JAIIKY
abo 6ankoHy, TO A CJi1 BU3HAYATH SIK:

- JUIsl YMOB «HEBUMYILIEHOI (TIpUPOIHOT)
TATH:

A =2h/3;

- JUI YMOB «IITY4YHOI (IIPUMYCOBOI) TATH»:

A =X, but (ane) A < hx/z,

ne h, X Ta z HaBeneHi B noaatky B EN
1991-1-2.
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column for heat from flames on side m, see
B.1.4

¢.n is the overall configuration factor of the
column for heat from flames on side n, see
B.1.4

ezm 1S the total emissivity of the flames on
sidem, see B.2.2

ezn 1S the total emissivity of the flames on

side n, see B.2.2
NOTE lllustrations are given in Figure B.4.

B.2.2 Flame emissivity

(1) If the column is opposite an opening, the
flame emissivity ¢, should be determined from the
expression for & given in Annex B of
EN 1991-1-2, using the flame thickness A at the
level of the top of the openings.

Provided that there is no awning or balcony
above the opening A may be taken as follows:
- for the ‘no forced draught' condition:

(B.8a)
- for the ‘forced draught' condition:

(B.8b)
where h, x and z are as given in Annex B of

EN 1991-1-2.
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Figure B.4 — Column between openings

(2) Sxmo koJoHA po3TalIOBaHA MIX JIBOMa
npopizaMy, TO 3arajbHUN BUIPOMIHIOBAJIbHA
3JIaTHICTh &, m Ta BUIPOMIHIOBAJIbHA 3[JaTHICTD &7
moJiyM'st 31 CTOPOHM M Ta N CiiJl BU3HAYaTH 3a
dbopmyno0 s 3HAYEHHA &, L0 HaBeJIeHa B
HNonmatky B EN 1991-1-2, BUKOPHCTOBYHOYH
3HAYCHHS TOBHOI TOBUIMHU TOJYM'S A TakuM
YUHOM:

(2) If the column is between two openings,
the total emissivities ¢, m and ¢, of the flames on
sides m and n should be determined from the
expression for €& given in Annex B of
EN 1991-1-2 using a value for the total flame
thickness A as follows:

- JUTsl CTOPOHU M - for side m:

=X A (B.9a)
- JUTsL CTOPOHH N: - forsiden:

A=Ei=1 Ay
Ie where
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M — KUIBKICTh OTBOPIB 31 CTOPOHU M

N — KUTBKICTh OTBOPIB 31 CTOPOHH N

Aj — TOBIIMHA MOJYM sl JIJIS -TOTO TIPOPi3y

(3) ToBuuHy mosyM’st Aj ciig mpuiiMaTH
TaKUM YUHOM:

- JUIsl YMOB «HEBHMYIIEHOI (IIPUPOIHBOI)

JACTY-H EN 1999-1-2:2010

m is the number of openings on side m

n is the number of openings on side n

/i 1s the flame thickness for opening i

(3) The flame thickness 4; should be taken
as follows:

- for the ‘no forced draught' condition:

TSATHY:
Ai = Wi (B.lOa)
- JUISl YMOB «IITYYHOT (IPUMYCOBOT) TATHY: - for the ‘forced draught' condition:
Zi = w; + 0,4s (B.10b)
ne where

W; — IUPHHA i-TOTO OTBOPY
S — BiJICTaHb IO TOPU3OHTANI MiXK OCHOBOIO

THIEI0 KOJIOHU Ta CTIHOIO
IIPOTUIIOKEHKHOTO BIZICIKY, JTUB.
Pucynox B.1

B.2.3 Temneparypa noaym’st

(1) Temmeparypy momym'ss T, cuix
IpURMaTH K TaKy, L0 JOPIBHIOE TEMIIEpaTypi Ha
oci monym'st, orpuManoi 3 Gopmynu st T,, 1o
HaBeZieHa B noaatky B EN 1991-1-2, nns ymos
YMOB «HEBUMYLIEHOI (NPUPOAHBOI) TATH» abo
UIE  YMOB  «IITY4HOi (IIPUMYCOBOi)  TSATHU»
BIJIMOBI/IHO, Ha BijcTaHi | Bix mpopisy, BUMIipsiHOT
B3JIOBX OCI OJIYM'st TAKMM YMHOM:

- i1 YMOB «HEBUMYIIEHOi (TPUPOIHBOT)
TATH:

I =h/2

- JUI YMOB «IITY4YHOI (IPUMYCOBOI) TATH»:

- JUIS KOJIOHH, IO PO3TallOBaHa HABIIPOTH
popizy:

=0

- JUId KOJIOHM, IO pO3TalloBaHa MIiX
npopizamu, | — BijicTaHb B3JOBXK OCI MOTyM ST MK
TOYKOIO Ha BIJICTaHI MO TOPU3OHTAJI S Ta CTIHOIO
MIPOTUIIOKEKHOTO BIJICIKY. 32 YMOBH, SIKIIO Haj
MPOPI30M BiICYTHIN JanIok a6o OanKoH:

| = sX/x

ne X Ta x HaBeleHl
EN 1991-1-2.

B Jjaomatky B

B.2.4 Iloramnuaioua 31aTHICTb MOJIYM 'A1.

(1) dnst yMOB «HEBUMYIIEHOI (TIPUPOTHBOT)
TATW» TOTJIMHAKOYY 3JaTHICTh TMOJIYM's @, CIIiJ
NpURMAaTH SIK TaKy, 10 JOPIBHIOE HYIIIO.

(2) Hdns yMoB «auTy4HOi (TIPUMYCOBOI)
TATU» TIOTJIMHAIOYY 3JaTHICTh MOMYM's @; CIIiJ
npuiiMaru K Taxy, 10 JOP1BHIOE
BUIIPOMIHIOBAJIbHIN 31aTHOCTI &7, MuB. B.2.2.

wi; is the width of the opening i

s is the horizontal distance from the
centreline of the column to the wall of the
fire compartment, see Figure B.1

B.2.3 Flame temperature

(1) The flame temperature T, should be
taken as the temperature at the flame axis
obtained from the expression for T, given in
Annex B of EN 1991-1-2, for the ‘no forced
draught' condition or the ‘forced draught'
condition as appropriate, at a distance | from the
opening, measured along the flame axis, as
follows:

- for the ‘no forced draught' condition:

(B.11a)
- for the ‘forced draught' condition:
- for a column opposite an opening:

(B.11b)
- for a column between openings | is the
distance along the flame axis to a point at a
horizontal distance s from the wall of the fire
compartment. Provided that there is no awning or
balcony above the opening:
(B.11c)
where X and x are as given in Annex B of
EN 1991-1-2.

B.2.4 Flame absorptivity
(1) For the ‘no forced draught' condition,
the flame absorptivity a, should be taken as zero.

(2) For the ‘forced draught' condition, the

flame absorptivity a, should be taken as equal to
the emissivity ¢, of the relevant flame, see B.2.2.
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B.3 bajiku HemOrIMHYTi MOJIYM’IM

B.3.1 IIpomeneBuii Teni000MiH

(1) B B.3 nepenbdavaerbes, Mo piBEHb HU3Y
OakM pO3TAllOBAaHWN HE HIDKYE PIBHSA BEpPXY
OTBOPIB B MPOTHUIIOKEKHOMY BIJICIIII.

(2) Cnmig BCTaHOBUTH BIIMIHHICTD MIXK
0anmkor0, 10 pO3TAalllOBaHA MApaJeTbHO IO
30BHIIIHBOI CTIHM TPOTHUIIOKEKHOTO BIJCIKY Ta
0aJKoI0, M0 PO3TalIOBaHA MEPICHAUKYIISIPHO IO
30BHIIIHBOI CTIHM MPOTHUIIOKEKHOTO BIJICIKY,
nuB. Pucynok B.S.

(3) Skmo Ganmka po3TaloBaHa MapayieIbHO
710 30BHIIIHBOI CTIHM MPOTHIIOKEKHOTO BIJICIKY,
TO CepellHE 3HAYEHHS TeMIlepaTypH alroMiHi€BOT
KOHCTPYKIIi Tpy CIiJ BU3HAUaTH Ui TOYKM Ha
JTOBXKHHI Oanku Oe3mocepeHb0 HaJ LIEHTPOM
npopizy. [ng 1mporo BUMAAKy BHUIPOMiHEHHHA
MOJIyM'sIM TEIIOBUI MOTIK |, ciii BU3HAYaTH 3a
dhopMmyItoF0:

Izzd)zﬁ'z(ﬂ“ﬂ;‘=

ne

¢; — 3aralbHUN KyTOBUM KOE(PIIiEHT

KOJIOHU JJIs Teruia BiJ moiaym’s, nus. B.1.4

€; — BUIPOMIHIOBaJIbHA 3/1aTHICTH MOJIYM A,

nuB. B.3.2

T, — Temmeparypa moaym’s 3rilHO 3

B.2.3[K]

4) Skuro Oayka po3TanioBaHa
MEePNEHAUKYIISIPHO 70  30BHINIHBOI  CTIHU
MIPOTHUIIOXKEKHOIO BIJICIKY, TO CEpEHE 3HAUCHHS
TeMreparypu Oaliki ciiJi BU3HA4YaTH 3a CEPI€ro
TOYOK, IO po3TamoBaHi uyepe3 KoxkHi 100 mMm
JOBXXVHHU OaKu. Cepenne 3HAYEHHS
TEMIIEpPAaTypyu alOMIHIEBOI KOHCTPYKIi Ty cimin
BH3HAYATH SIK MAKCHMAJIbHE 3 BKa3aHUX 3HAUCHb.
JUis 1bOr0 BUMNAJAKY BHUIIPOMIHEHMH TOIYM'SM
Ter1oBUi MOTIK |, ciiyn Bu3Ha4yaTH 3a (opMyIoro:

I, = (¢z,m ezmt Pzn <9z,n)0'1|“5.:l=

Ie

¢,m — 3aralbHUN KyTOBUH KOEQIIIEHT
Oanmku JUIsl Teryia BiJ MOJyM s 31 CTOPOHU
m, ous. B.3.2

¢zn — 3aralbHUNA KYTOBHM Koe(]iIieHT
KOJIOHH JUIs TEeIUIa Bi MOJyM sl 31 CTOPOHHU
n, nus. B.3.2

&m —  BUIPOMIHIOBAJIbHA
mostyM’st 31 ctroporu m, nus. B.3.3
£zn — BUMPOMIHIOBAIIbHA 3/IATHICTH MOJIYM s

3/IaTHICTH
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B.3 Beam not engulfed in flame

B.3.1 Radiative heat transfer

(1) Throughout B.3 it is assumed that the
level of the bottom of the beam is not below the
level of the top of the openings in the fire
compartment.

(2) A distinction should be made between a
beam that is parallel to the external wall of the fire
compartment and a beam that is perpendicular to
the external wall of the fire compartment, see
Figure B.5.

(3) If the beam is parallel to the external
wall of the fire compartment, the average
temperature of the aluminium member T, should
be determined for a point in the length of the
beam directly above the centre of the opening. For
this case the radiative heat flux I, from the flame
should be determined from:

(B.12)
where
¢ is the overall configuration factor for the
flame directly opposite the beam, see B.1.4
&, is the flame emissivity, see B.3.2

T, is the flame temperature from B.3.3 [K]

(4) If the beam is perpendicular to the
external wall of the fire compartment, the average
temperature in the beam should be determined at a
series of points every 100 mm along the length of
the beam. The average temperature of the
aluminium member T, should then be taken as
the maximum of these values. For this case the
radiative heat flux 1, from the flames should be
determined from:

(B.13)
where:

¢.m is the overall configuration factor of the
beam for heat from flames on side m , see
B.3.2

¢.nis the overall configuration factor of the
beam for heat from flames on side n , see
B.3.2

€z,m IS the total emissivity of the flames on
sidem, see B.3.3

€zn 1S the total emissivity of the flames on



JACTY-H EN 1999-1-2:2010

side n, see B.3.3

31 croponu N, nuB. B.3.3
rene?e T g EKBiBANCHTHAH T, is the flame temperature [K] , see B.3.4
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Figure B.5 — Beam not engulfed in flame

B.3.2
NMoJIyM’s1

(1) Sxmro Ganka po3TalroBaHa MapaiaesibHO
JI0 3aBHIIIHBOI CTIHU MPOTHIOXKEXKHOTO BIICIKY
BUIIIE OTBOPY, TO BHUIIPOMIHIOBAJbHA 3IATHICThH
MoTyM’st &, CJiJl BU3HAYaTH 3a (OPMYJIOIO ISt
3HaueHHA &, o HaBeneHa B Jlonatky B EN 1991-
1-2, BUKOPHCTOBYIOUM TOBIIMHY TMOJyM'ss A Ha
piBHI Bepxy npopizy. SKIIo Haja npopi3oM HE Mae
KOJIHOTO JalKy abo OankoHy, TO A CIifn
BU3HAYATH SIK:

BunpomiHoBajibHa  3JaTHICTH
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B.3.2 Flame emissivity

(1) If the beam is parallel to the external
wall of the fire compartment, above an opening,
the flame emissivity ¢, should be determined from
the expression for & given in Annex B of
EN 1991-1-2, using a value for the flame
thickness A at the level of the top of the openings.
Provided that there is no awning or balcony above
the opening A may be taken as follows:



C) Ui YMOB «HEBHUMYIIEHOI (IPUPOJIHOIL)
TATH:

A=2h/3

d) mis  ymos (IprMyCOBOT)

TATH»:

«ITY4HOT

A =X, but (ane) A < hx/z

ne h, X Ta z HaBesieHi B 1oaaTky B EN

1991-1-2.

(2) Sko Oarnka po3TamioBaHa
MEPICHIUKYJIIPHO O  3aBHINIHBOI  CTIHH

MIPOTHIIOXKEKHOTO BiJICIKY MK JBOMa Mpopi3amH,
TO 3arajgbHa BUIIPOMIHIOBAJIIbHA 3JIaTHICTb &7m Ta
€zn TIOJTYM'st 31 CTOPOHHM M Ta N CJIiJT BU3HAYATH 32
dopmMyno0 I 3HA4YeHHA &, L0 HaBeJIeHa B
Honatky B EN 1991-1-2, BUKOpHCTOBYHOYH
3HA4YEeHHs IOBHOi TOBIIMHM HOJIYM's A Takum
YHHOM:
a) U1 CTOPOHH M:

L=3m

A=Xr

b) st croponu n:

ne
M — KUTBKICTh OTBOPIB 31 CTOPOHU M
N — KUIBKICTh OTBOPIB 31 CTOPOHU N
Ai — TOBILIMHA MTOJIyM’ sl JIJIsl i-TOTO OTBOPY
(3) ToBmmHy moaym’s Ai cii HpuiimMaru
TaKUM YHHOM:
a) Il YMOB «HEBUMYIIEHOI (TIPHPOIHBOT)
TATH:
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c) for the ‘no forced draught' condition:

(B.14a)
d) for the ‘forced draught' condition:

(B.14b)

where h, x and z are as given in Annex B of
EN 1991-1-2

(2) If the beam is perpendicular to the
external wall of the fire compartment, between
two openings, the total emissivities ¢;m and &,, of
the flames on sides m and n should be determined
from the expression for ¢ given in Annex B of
EN 1991-1-2 using a value for the flame thickness
/. as follows:

a) for side m:

LAy (B.15a)
b) for side n:

14 (B.15b)
where

m is the number of openings on side m

n is the number of openings on side n

i is the flame thickness for opening i

(3) The flame thickness 4; should be taken
as follows:

a) for the ‘no forced draught' condition:

A = Wi (B.16a)
b) mis yMOB «mTyuHOi (TIPUMYCOBOI) b) for the ‘forced draught' condition:
TATH:
Ai=w;+0,4s (B.16b)
ne where

Wi — LLIUPUHA [-TOTO OTBOPY

S — BiJICTaHb MO TOPU3OHTAIl MIX CTIHOIO
MIPOTHUIIOKEKHOTO BIJICIKy Ta TOYKOIO, IO
po3rsiaeTbest Ha Oanii, 1uB. Pucynok B.5

B.3.3 Temneparypa nojaym’s

(1) Temmeparypy momym'ss T, cuig
NpHUMaTH K TaKy, IO JOPIBHIOE TEMITEpaTypi Ha
oci moyM's, oTpuMaHoi 3 Gopmyan st T,, 10
HaBeneHna B Jlomatky B EN 1991-1-2, ans ymoB
«HEBUMYUICHOI (NMPHPOJIHBOI) TArW» abo Juis
YMOB «IITYYHOI (PUMYCOBO1) TATH» BiAMOBIIHO,
Ha Bifcrasi | Bix mpopi3y, BUMIpsiHOT B3IOBXK OCi
MOJyM'st TAKUM YHHOM:

a) IS yMOB «HEBUMYIIEHOI (TPHUPOIHBOT)
TATH!

I =h/2

b) mis ymMoB «mTy4HOI (IIPUMYCOBOT)

w; is the width of the opening i

s is the horizontal distance from the wall of
the fire compartment to the point under
consideration on the beam, see Figure B.5

B.3.3 Flame temperature

(1) The flame temperature T, should be
taken as the temperature at the flame axis
obtained from the expression for T, given in
Annex B of EN 1991-1-2, for the ‘no forced
draught' or ‘forced draught' condition as
appropriate, at a distance | from the opening,
measured along the flame axis, as follows:

a) for the ‘no forced draught' condition:

(B.17a)
b) for the ‘forced draught' condition:
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TATH:

- U1 OaJIKy, 10 PO3TALIOBaHA MapaenbHO
70 3aBHIIIHBOI CTIHM HPOTHIIOKEKHOTO BIJICIKY
BUILIE OTBOPY:

=0
- s Oanky, OO0  pO3TalioBaHa
MEPIeHIUKYIAPHO O  3aBHINIHBOI  CTIHH

MIPOTHITOKEKHOTO BIJICIKY MIX JIBOMa OTBOPaMH,
| — BizicTaHb B30BXK OCI MOJXYM sl MiJK TOUKOIO Ha
BIICTAaHI MO TOPU3OHTaJIl S Ta  CTIHOKO
MPOTHUIIOXKEKHOTO Bi/ICIKY. 3a YMOBH, SKIIO Haj
OTBOPOM BIJICYTHIH JaImiok abo OakoH:
I=sX/x
ne X Ta x HaBelIeHi
EN 1991-1-2.

B jaomatky B

B.3.4 IloramHarwo4a 31aTHICTb MOJIYM 'A1.

(1) Anst yMOB «HEeBUMYIIEHOT (IPUPOIHBOT)
TATW» TIOTJIMHAIOYY 3JaTHICTh TMOIYM's @; CIIiJ
IpUHMAaTH SIK TaKy, 10 JOPIBHIOE HYIIIO.

(2) Ana yMOB «ITY4HOI (IIPUMYCOBOT)
TATW» MOIIMHAKOYY 3/aTHICTh HOJAYM'S 8 CIiJ
npuiMaTh K TaKxy, 10 JOPIBHIOE
BUIIPOMIHIOBAJIbHIN 34aTHOCTI &, 1uB. B.2.2.

B.4 KoJioHn nor;iuHyTi HoJIym’sim
(1) BumpomiHeHu#i TOIYyM’SM TEIUIOBUM
noTik |, ¢ Bu3HavaTu 3a GopMyIoro:

—_ I: '{2'_"_+ IZ_!]d'_ +I:£Z_5+ IZ_J-jd

- for a beam parallel to the external wall of
the fire compartment, above an opening:

(B.17h)

- for a beam perpendicular to the external

wall of the fire compartment, between openings |

is the distance along the flame axis to a point at a

horizontal distance s from the wall of the fire

compartment. Provided that there is no awning or
balcony above the opening:

(B.17¢c)
where X and x are as given in Annex B of
EN 1991-1-2.

B.3.4 Flame absorptivity
(1) For the ‘no forced draught' condition,
the flame absorptivity a, should be taken as zero.

(2) For the ‘forced draught' condition, the
flame absorptivity a, should be taken as equal to
the emissivity g, of the relevant flame, see B.3.2.

B.4 Column engulfed in flame
(1) The radiative heat flux I, from the
flames should be determined from:

I;=

ac:

2(d, +d,)

S (B.18)
with:

|1 = C18,10T5
|2 = Coez00T5
|Z,3 = (:382’30'?}4
|Z’4 = C48Z,4O'T‘;j'l

ne

|,i — BUIIPOMIHEHUH TMOJYM’sIM TEIUIOBUMN
MOTIK Ha JINI[LOBY MMOBEPXHIO | KOJIOHU

€2 — BUNMPOMIHIOBaJIbHA 37aTHICTh TIOJIYM s
3 BpaxyBaHHSIM JIMI[bOBOI IOBEpXHi |
KOJIOHU

I — mokazxuk (1), (2), (3) a6o (4)nmupoBoi
MTOBEPXHI KOJIOHU

Ci — koedilmieHT 3aXHUCTy JHIHOBOI
MOBEPXHi | KOHCTpyKIii, muB. B.1.4

T, — Temneparypa nonym’s [K]

To — Temmeparypa noaym’st B mpopizis [K]
3rigHo 3 Jlomarkom B EN 1991-1-2
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where

I is the radiative heat flux from the flame
to column face i

€2 IS the emissivity of the flames with
respect to face i of the column

i is the column face indicator (1), (2), (3) or
(4)

C; is the protection coefficient of member
facei,see B.1.4

T, is the flame temperature [K]

T, is the flame temperature at the opening
[K] from Annex B of EN 1991-1-2
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Figure B.6 — Column engulfed in flame

(2) BumpowmiHroBanbHa 31aTHICTH MOJIYM s
€2 JUISl KOYKHOI 3 JIMIIbOBUX MOBEPXOHBb 1, 2, 3 Ta
4 KOJOHHW cHiJg BHU3HA4YaTU 3a (HOPMYJIOI0 IS
3HA4YCHHs ¢, IO HaBeJeHA B J0Jatky B
EN 1991-1-2, BUKOpHUCTOBYIOUM  TOBIIHHY
mosyM'st A, 10 €KBIBaJICHTHA 4;, SIka TTO3HAYCHA Ha
Pucynky B.6 1 BiAmoBigae JuIbOBIN MOBEpxHi |
KOJIOHH.

(3) s ymoB «HeBUMYIIEHOT (TIPUPOIHOT)
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(2) The emissivity of the flames ¢,; for each
of the faces 1, 2, 3 and 4 of the column should be
determined from the expression for ¢ given in
Annex B of EN 1991-1-2, using a flame thickness
A equal to the dimension J; indicated in Figure B.6
corresponding to face i of the column.

(3) For the ‘no forced draught' condition the



TATH» CJiJl BUKOPUCTOBYBATHM 3HAYCHHS A Ha
piBHI BEpXy Mpopi3y, IUB. pUCYHOK B.6 (a).

(4) Hna yMOB «UTY4HOI (IIPUMYCOBOI)
TATH», SKIIO PIBEHb MEPETHHY Bici MONIyM’s Ta
BiCl KOJIOHM HIDKYE DIBHS BEpXy MHpopidy, Ciix
BHKOPHUCTOBYBATH 3HAYCHHS Aj HA PiBHI MIEPETHUHY,
muB.  Pucynox  B.6(D)(1). Imakme  crin
BHKOPHCTOBYBAaTH 3HAYCHHS Aj Ha pIiBHI BEpXy
npopisy, auB. Pucynok B.6(b)(2), BukiounTi 11e,
SIKIIIO0 Ha IbOMY piBHI A4 < 0, 1 BUKOpPHUCTOBYBATH
3Ha4YeHHs Ha piBHI A4 = 0.

(5) Temneparypy momym's T, ciin
MIPUIMATH K TaKy, IO JOPIBHIOE TeMITepaTypi Ha
oci momym'st, orpuManoi 3 Gopmynu st T,, 110
HaBeneHa B pomatky B EN 1991-1-2, nns ymoB
YMOB «HEBHUMYIIECHOI (MPUPOAHBOI) TATH» abo
UIE  YMOB  «IUTY4YHOi (TIIpUMYCOBOI)  TSATU»
BIIMOBiIHO, Ha BijacTaHi | Bix mpopisy, BUMIpsHOT
B3JIOBX OCI TIOJTyM'sl TAKHM YHHOM:

a) 11 YMOB «HEBUMYIIIEHOI (TIPHUPOIHBOT)
TATH:

b) s yMOB «aITY4HOT (IPUMYCOBOT) TSITHY,
| — BimcTaHb B370BXK OCi MOJyM’s 70 DiBHsA, 1€
BUMIpsiHA Ai. 3a yMOBH, SIKIIO HaJa MpPOpPI3OM
BiJICYTHIii OaJIKOH 200 JalIoK:

| = (15+0,5d1)X/x aze (but) 1 < 0,5hX/z

ae h, X, X ta z naBeneni B Jlomatky B

EN 1991-1-2

(6) KoedimieHT mnornvHaHHS @; TOIyM s
CJIIJ1 BU3HA4YaTH 32 (HOPMYJIOIO:

a; =

e &1, &2 and &3 — BHUIPOMIHIOBAIbHA
3MATHICTH ~ TOJAyM’s  JUIS  JIMIBOBHX
MOBEPXOHb 1, 2 Ta 3 KOJIOHU

B.S5 baaku mnoBHicTIO a00 4YacTKOBO
NOTJIHHYTI MOJIYyM’ M

B.5.1 IIpomeHneBuii Ten1000MiH

B.5.1.1 3araabHi moJ10:KeHHA

(1) B B.5 nepen6auaerscs, 110 piBeHb HU3Y
OamKku pO3TAllOBAaHUN HE HIDKYE PIBHSA BEpPXY
MPOPi3iB, 10 MPUIIATAIOTH, B MPOTHUIIOXKEKHOMY
BiJICIIII.

(2) Cnmig BCTaHOBUTH BIIMIHHICTH MIXK
0anmkor0, 10 pO3TalllOBaHA MAapalieTbHO IO
30BHIIIHKOI CTIHM TPOTHUIIOKEKHOTO BIJCIKY Ta
0aNKoI0, M0 PO3TalIOBaHA MEPIEHAUKYISIPHO IO
30BHIIIHBOI CTIHM TMPOTHIOKEKHOTO BIJCIKY,
nuB. Pucynok B.7.
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values of /; at the level of the top of the opening
should be used, see Figure B.6 (a).

(4) For the ‘forced draught' condition, if the
level of the intersection of the flame axis and the
column centreline is below the level of the top of
the opening, the values of A; at the level of the
intersection should be used, see Figure B.6(b)(1).
Otherwise the values of 4; at the level of the top of
the opening should be used, see Figure B.6b) (2),
except that if 14 < 0 at this level, the values at the
level where 44 = 0 should be used.

(5) The flame temperature T, should be
taken as the temperature at the flame axis
obtained from the expression for T, given in
Annex B of EN 1991-1-2 for the ‘no forced
draught' or ‘forced draught' -condition as
appropriate, at a distance | from the opening,
measured along the flame axis, as follows:

a) for the ‘no forced draught' condition:

=h/2 (B.19a)
b) for the ‘forced draught' condition, | is the
distance along the flame axis to the level where A;
is measured. Provided that there is no balcony or
awning above the opening:
(B.19b)
where h, X, x and z are as given in Annex B
of EN 1991-1-2
(6) The absorptivity a, of the flames should
be determined from:

FERALTEELVE EE

(B.20)

where ¢;1, &2 and g,3 are the emissivities of
the flame for column faces 1, 2, and 3

3

B.5 Beam fully or partially engulfed in
flame

B.5.1 Radiative heat transfer

B.5.1.1 General

(1) Throughout B.5 it is assumed that the
level of the bottom of the beam is not below the
level of the top of the adjacent openings in the fire
compartment.

(2) A distinction should be made between a
beam that is parallel to the external wall of the fire
compartment and a beam that is perpendicular to
the external wall of the fire compartment, see
Figure B.7.
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(3) Skmro Ganka po3TalioBaHa MapaesbHO
JI0 30BHINIHLOI CTIHU TPOTHUIIOKEKHOTO BIACIKY,
TO i cepenHEe 3HAYEHHS TEMIIEPATypHd Tm CIiJ
BU3HAUaTH Ui TOYKM Ha JOBXKHUHI Oaliku
0e3mocepeIHbO HaJl LIEHTPOM IPOPI3Yy.

(4) Skmo Oasika po3TarioBaHa
MEPIeHIUKYIAPHO 10  30BHINIHBOI  CTIHH
MIPOTHUIIOKEKHOTO BIJCIKY, TO CEpeAHE 3HAYCHHS
TeMIeparypu Oankd CIiJ BHW3HAYATH IO cepil
TOYOK, IO po3TamioBaHi yepe3 koxHi 100 mMm
JIOBKUHU Oanku. Cepenne 3HAYCHHS
TeMIIepaTypu aJTFOMIHIEBOI KOHCTPYKIT Tn CITij
BH3HAYATH K MAaKCHUMaJIbHE 3 BKa3aHUX 3HAYCHbD.

(5) Bunpominenuii mnomym'sM TEIUIOBUN
noTik |, ¢ Bu3HA4aTH 3a GopMyIIoro:

l Lot .]'i'_ _[.‘!z,s - 12_4.]&:

(3) If the beam is parallel to the external
wall of the fire compartment, its average
temperature Tn, should be determined for a point
in the length of the beam directly above the centre
of the opening.

(4) If the beam is perpendicular to the
external wall of the fire compartment, the value of
the average temperature should be determined at a
series of points every 100 mm along the length of
the beam. The maximum of these values should
then be adopted as the average temperature of the
aluminium member Tp,.

(5) The radiative heat flux I, from the flame
should be determined from:

I, =

e

l,i — BUIpPOMIHEHUH MONXYM’sIM TEIUIOBUMN
MOTIK Ha JIMI[LOBY MOBEPXHIO | Oasiku

i — mokazxkuk (1), (2), (3) abo (4)nmupoBoi
MTOBEPXHI KOJIOHH

B.5.1.2 YmoBn
(mpUpoOAHBOI) TATH»

(1) Jns yMOB «HEBUMYLIEHOI (TPUPOJIHOT)
TATW» Mae OyTH BIIMIHHICTh MDK ITyHKTaMH, i€
BEpX MOJYM’sl BHUIIE pIBHS Bepxy Oaiku, Ta
MYHKTaMH, JI€ BiH HUOKUUH.

«HEBUMYLICHOI

(2) Sxmio piBeHb MOIXYM sl BUILIMH 32 PIBEHb
BepXy OaJKu CJiJ] 3aCTOCOBYBATH Taki (hOPMYJIH:

I1 = Cigz10T

l,3= C382,30{Tz+.1 T Tzé.ﬂ }/2

2(d, +dg)

(B.21)

where

i is the radiative heat flux from the flame
to beam face i

i is the beam face indicator (1), (2), (3) or

(4)
B.5.1.2 ‘No forced draught’ condition

(1) For the ’no forced draught’ condition, a
distinction should be made between those cases
where the top of the flame is above the level of
the top of the beam and those where it is below
this level.

(2) If the top of the flame is above the level
of the top of the beam the following equations
should be applied:

(B.22a)
I,2= Czé‘z,zO’T;: (B.22b)
(B.22c¢)
(B.22d)

|4 = Cagyao(Tsy + T )12

ae

€2i — BUMPOMIHIOBAJIbHA 3aTHICTh TIOJIYM s
3 BpaXyBaHHSIM JIMIIbOBOT IOBEPXHI | OaJIKH,
nuB. B.5.2

To — Temmepatypa momym’ss B otBopi [K]
3rigHo 3 nogatkoMm B EN 1991-1-2

T,1 — Temmeparypa moiym’s Ha piBHI 3
Hu3oM Oanku [K] 3rigHo 3 nomatkom B EN
1991-1-2

T,, — Temmeparypa moiaym’s Ha piBHI 3
BepxoMm Oanku [K] 3rigHO 3 momatkom B

EN 1991-1-2
(3) lomo Oamkum, MmO poO3TaIIOBaHA
napajesbHO 30BHIIIHIT CTiHI

MPOTHUIIOXKEKHOTO BiACiKy, To Cs MOXHa
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where:
€, IS the emissivity of the flame with
respect to face i of the beam, see B.5.2

T, is the temperature at the opening [K]

from Annex B of EN 1991-1-2

T,1 is the flame temperature [K] from

Annex B of EN 1991-1-2, level with the

bottom of the beam

T,, is the flame temperature [K] from

Annex B of EN 1991-1-2, level with the top

of the beam

(3) In the case of a beam parallel to the
external wall of the fire compartment C, may be
taken as zero if the beam is immediately adjacent
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NPUHHITH TaKol0, IO JOPIBHIOE HYIIIO, to the wall, see Figure B.7.
AKII0 Oayika Oe3MocepeHbO NPHIIATaE 10
cTinu, muB. Pucynok B.7.

Iomym’st
Bun 300Ky nepepis
1) banka meprieHANKYIISIpHA IO CTiHU 2) banka maparnenpHa 10 CTiHA

_—

Homym’st
nepepis % nepepis E
3) Bepx momym’ HuK9E BEpXy Oanku 4) banka 6e3mocepeIHbO MPIIBTAE 10 CTIHU

a) YMOBH «HE BUMYIICHOT (TIPUPOTHBOT) TSTay

BepxHs moBepxHs MoJIyM’ st

A
j ]
Homym’s )
mepepis nepepis 11N 7
1) banka He mpuitArae 10 CTiHU 2) banka Ge3nocepeHb0 NPUIIATAE 10 CTIHH

b) YMoBu «ITy4HOT (IpUMYCOBOI1) TSIra»
Pucynok B.7 — banka nornuHyTa noiaym’sm
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A A
4
R SE——
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: Opening
SEUOSHy OO |
elevation section
1) Beam perpendicular to wall 2) Beam parallel to wall

_—

\

section % section E

3) Top of flame below top of beam 4) Beam immediately adjacent to wall

a) 'No forced draught’ condition
Upper surface of flam

79 A
. )
]
A /,;
dl- g fz
———————— v 5 d>
ATTTOOODDE e :
A
/ ; %
Flame % Flame
section section L
1) Beam not adjacent to wall 2) Beam immediately adjacent to wall
b) ‘Forced draught' condition
Figure B.7 — Beam engulfed in flame
(4) Sxmo piBeHb MOMYM’s HIDKYME 32 (4) If the top of the flame is below the level
piBeHb Bepxy OaJKu CIiJl 3aCTOCOBYBAaTH Taki of the top of the beam the following equations
bopmyiu: should be applied:
l,1 = Cies10Ta (B.23a)
I,,=0 (B.23b)
I3 = (N/d2)Cagr30(TE +T:)/2 (B.23c)
;.4 = (h/d2)Cagraa(T 2 +T,)12 (B.23d)
ne where
Tx — Temmeparypa momxyM’ss Ha S3HII Tx is the flame temperature at the flame tip
moaym’st [813 K] [813 K]
h, — Bucora Bepxy moyiyMm’s, 0 BHILE 3a h; is the height of the top of the flame above
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HUX OaNKu

B.5.1.3 YmoBM «IUTY4HOI (MPHUMYCOBOI)
TATH

(1) Jns ymoB «mTy4HOi (IIPUMYCOBOI)
TATH» MO0 OAJIKM MapaienbHOi 30BHIIIHINA CTIHI
MIPOTHITOKEKHOTO BiACIKY Mae OyTH BiIMIHHICTh
MK Oe3rnocepenHiM NPUISITAaHHSAM /O CTIHM Ta
HEMPWIATaHHIM JI0 HEf.

[MPUMITKA KpecneHnns HaBeeHi Ha pUCYHKY B.7.

(2) HAna Oanku mapajenbHOi 30BHIIIHIN
CTiHI MPOTHUIIOKEKHOTO BIJICIKY aJieé HE MPHUJIATAE
10 Hei abo Uil TEepHeHIUKYISIPHOI A0 CTiHH
OaJKu CJIiJ1 3aCTOCOBYBATH Taki (hOpMyIu:

l,1 = Ciez10Ts

l,2 = ngz’ZO'T;TE
|5 = Caeza0(Toy + To )/2
l,4 = Caeza0 [Til +T.5 )f 2

(3) Skmio Oanmka mapanelbHa OO0 CTIHH Ta
0e3mocepeIHbO TPHWIISTAaE 1O HEi, TO TUIBKH
HWOKHS TIOBEPXHsI Ma€ OyTH MOTJIMHYTA TOIYM SIM
aJie 0JTHa CTOPOHA Ta BEPX CIIiJ MPHIHATH SIK TaKi,
0 3a3HalOTh MPOMEHEBOr0 TEIIOOOMIHY BiA
BEPXHIX MIOBEPXOHB TTOJTYM I, JTUB.
pucynok B.7(b)(2). Takum yrHOM:

JACTY-H EN 1999-1-2:2010

the bottom of the beam
B.5.1.3 ‘Forced draught’ condition

(1) For the ‘forced draught' condition, in the
case of beams parallel to the external wall of the
fire compartment a distinction should be made
between those immediately adjacent to the wall
and those not immediately adjacent to it.

NOTE lllustrations are given in Figure B.7.

(2) For a beam parallel to the wall, but not
immediately adjacent to it, or for a beam
perpendicular to the wall the following equations
should be applied:

(B.244a)
(B.24b)

(B.24c)

(B.24d)

(3) If the beam is parallel to the wall and
immediately adjacent to it, only the bottom face
should be taken as engulfed in flame but one side
and the top should be taken as exposed to
radiative heat transfer from the upper surface of
the flame, see Figure B.7(b)(2). Thus:

l,1 = Cig,106T5 (B.25a)
|22 = ¢, ,Cogz20T,, (B.25b)
l,3 = ¢, 3Caeza0(Ty + T2, )/2 (B.25¢)
I,.4=0 (B.25d)
ae where
¢zi — KyTOBHH KOEQIIIEHT KOJOHH, IO ¢..i is the configuration factor relative to the

CTOCYETbCS TEIUIa BiJl BEPXHBOI MOBEPXHI
MOJIyM’si, JUIsl JIUIBOBOI TMOBEpPXHi | Oakw,
3rigHo 3 nonatkom G EN1991-1.2.

B.5.2
NMoJIyM’s1

(1) BumpowmiHroBanbHa 31aTHICTH MOJIYM s
€2 JUISl KOYKHOI 3 JIMIIbOBUX MOBEPXOHHb 1, 2, 3 Ta
4 Oanku ciix BHU3HA4YaTH 3a (HOPMYJIOKO JUIs
3HA4YE€HHS &, M0 HaBeAeHa B nojgatky B EN 1991-
1-2, BUKOpHUCTOBYIOUM TOBIIUHY MOJYM's A, IO
€KBIBaJICHTHA A, KA MTO3HaYeHa Ha pUCYHKY B.7 1
BiJITIOBi/Ia€ JIMIILOBIH MMOBEPXHI | OATKH.

BunpomiHoBajibHa  3JaTHICTH

B.5.3 IloramHao4a 31aTHICTb MOJIYM 'A1.
(1) KoedimieHT mornuHaHHS @; TOJIYM S
CJIiJl BU3HAYATH 32 GOPMYIIOL0:

az = l_e

upper surface of the flame, for face i of the
beam, from Annex G of EN1991-1.2.

B.5.2 Flame emissivity

(1) The emissivity of the flame ¢,; for each
of the faces 1, 2, 3 and 4 of the beam should be
determined from the expression for ¢ given in
Annex B of EN 1991-1-2, using a flame thickness
/. equal to the dimension J; indicated in Figure B.7
corresponding to face i of the beam.

B.5.3 Flame absorptivity
(1) The absorptivity of the flame a, should
be determined from:

0.3k

(B.26)
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BIBJIIOT PA®ISA BIBLIOGRAPHY
EN 1363-1 BurnpobyBanHs Ha EN 1363-1 Fire resistance tests — Part 1:
BOTHECTiHKicTh — YacTuHal: 3arajibHi BUMOTH General requirements
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Jdonatox HA
(000B’sI3KOBUIA)
NEPEJIIK HAITIOHAJIBHUX CTAHIAPTIB YKPATHU (ICTY), IIEHTUYHUX MC,
MOCUJIAHHS HA SIKI € B EN 1999-1-2:2002

[To3HaueHHs Ta Ha3Ba CrymiHb [To3HaueHHs Ta Ha3Ba JACP)KABHOTO CTAHIIAPTY
€BPONENCHKOTO CTAaHIAPTY BiJIIIOBITHOCTI VYkpainu (JICTY)
EN 1990 €pokon 0: OcHoBuH IDT JACTY- H b B.1.2-13:2008 Cucrema HamiitHOCTI Ta
MPOEKTYBAHHS KOHCTPYKIIiif Ooesmekn y OyniBaunTei. HacranoBa. OcHoBH
npoekTyBaHHs KoHCTpyKITid (EN 1990:2002, IDT)
EN 1991 €mpokon 1: Jlii Ha IDT JACTY-H EN 1991-1-2:2010 €Bpokon 1. Jlii Ha
KOHCTPYKITI{ koHcTpykIlii. Yactuna 1-2. [lii Ha KOHCTpyKIii Mmija
vac noxkexi (EN 1991-1-2:2002, 1DT)
EN 1999 €Bpokon 9: IDT JCTY-H EN 1999-1-1:2010 €Bpokon 9.
[IpoextyBaHHs QITIOMIHI€BUX [IpoextyBaHHs AITFOMIHI€BUX KOHCTPYKIIIH.
KOHCTPYKLIIH Yactuna 1-1. 3aranbhi npaBuia Ui KOHCTPYKLIN

(EN 1999-1-1:2007, IDT)
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TEXHIYHA IOITPABKA EN 1999-1-2:2007/AC:2009
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EBPOMENCBKNN CTAHOAPT

EN 1999-1-2:2007/AC

>KoBTeHb 2009

ICS 13.220.50; 91.080.10

AHrninceKa Bepcis

€Bpoko 9: NpoekTyBaHHS antoMiHiEBUX KOHCTPYKUIN - YacTnHa 1-2: Po3paxyHoK
KOHCTPYKLiN Ha BOTHECTIMKICTb

TexHiyHa nonpaeka HabyBae YMHHOCTI 3 14 xoBTHA 2009 p. 3i BkAo4eHHAM A0 Bepcii EN

TpboMa OilLinHUMN MOBaMW.

1) 3mina g0 1.2
B nynxkmi «(1)» eunyyumu nocunauus Ha
«ENV 13381-1».

B «xinyi nynkmy «(1)» Hasecmu maxe
NOCUNLAHHSA:

«CEN/TS 13381 — Metoa BUNpoOyBaHHS IS
BHU3HAUEHHS MOKPAILEHHS BOTHECTIHKOCTI
€JIEMEHTIB KOHCTPYKLIN — YactuHa 1:

I'opu3oHTaIbHI 3aXMCHI MEMOpaHaMU
B nynxkmi «(1)» 6 nocunanui «EN 1090-3»
BUTYUUMU NPUMIMKY «O».

2) 3mina 10 4.2
3aminumu nomepu chopmyn «(4.7)»-«(4.16)»
Ha Homepu ghopmyn «(4.5)»-«(4.14)».

2) 3mina no 4.2.1
Iynkm «(1)P», 0o @opmynu «Efig < Ryigm
0ooamu nHomep «(4.1)» maxum wunom.

“Efi a<Rfi g1

4) 3mina no0 4.2.2.2

“Nfio.rd = Ko.o Nrd (ymx/yM.fi)

Ilynkm «(2)», 00 Dopmynu
«Nfiord = Koo Nrda (Ymx/ymsi)» 0Oodamu Homep
«(4.3)» maxum yunom:

5) 3mina no 4.2.2.3

Ilynkm  «(5)», «[IPUMITKA», 3aminumu

«(4.7), (4.9) ta (4.10)» na «(4.5), (4.7) Ta (4.8)».

6) 3mina 10 4.2.2.4
Ilynkm  «(5)», «ITPUMITKA,
«(4.11)» na «(4.9)».

3aminumu

7) 3mina no 4.2.3.1

Ilynkm — «(B)», «@waminumu «(4.12)» Ha
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1) Modification to 1.2

Paragraf “(1)”, delete the whole reference to
“ENV 13381-1”.

Paragraf “(1)”, end of the paragraph, add
the following reference:

“CEN/TS 13381 — Test methods for
determining the contribution to the fire resistance
of structural members — Part 1. Horisontal
protective membranes

Paragraf “(1)”, reference to “EN 1090-3”,
delete Footnote “6”.

2) Modification to 4.2

Replace equation numbers from “(4.7)” to
“(4.16)” with equation numbers from “(4.5)” to
“(4.14)”.

3) Modification to 4.2.1

Paragraph “(1)P”, Equation “Efig < Ryiay”,
add the number “(4.1)” thus:
@.1y”

4) Modification t0 4.2.2.2

Paragraph “(2)”, Equation
“Nﬁ’e,Rd = ko’e NRd (yMX/yM’fi)”, add the number
“(4.3)” thus:
4.3)”

5) Modification to 4.2.2.3
Paragraph “(5)”, “NOTE”, replace “(4.7),
(4.9) and (4.10)” with “(4.5), (4.7) and (4.8)”.

6) Modification to 4.2.2.4
Paragraph “(5)”, “NOTE”, replace “(4.11)”
with “(4.9)”.

7) Modification to 4.2.3.1
Paragraph “(5)”, replace “(4.12)” with



«(4.10)».

«Tabmuus  3», 3utl psdox, 2 CcmMoOBNYUK,
Gopmyny «b+h» saminimu na «(b+h)».

«Tabmuus  3», 4utl psdox, 2 CcmonuuKk,
Gopmyny «b+h» saminimu na «(b+h)».

8) 3mina no 4.2.3.3

Ilynkm «(3)», zaminumu «ENV 13381-1» na
CEN/TS 13381-1».

Ilynkm «(4)», saminumu «ENV 13381-1» na
CEN/TS 13381-1».

Ilynkm «(5)», saminumu «ENV 13381-1» na
CEN/TS 13381-1».

9) 3mina g0 B.5.1.3
Ilynkm «(3)», saminumu «EN1991-1.2» na
«EN 1991-1-2%.

JACTY-H EN 1999-1-2:2010

“(4.10)”.

“Table 37, 3rd row, 2nd column, equation,
replace “b+h” with “(b+h)”.

“Table 37, 4rd row, 2nd column, equation,
replace “b+h” with “(b+h)”.

8) Modification to 4.2.3.3

Paragraph “(3)”, replace “ENV 13381-1”
with “CEN/TS 13381-1".

Paragraph “(4)”, replace “ENV 13381-1”
with “CEN/TS 13381-1".

Paragraph “(5)”, replace “ENV 13381-1”
with “CEN/TS 13381-1".

9) Modification to B.5.1.3
Paragraph “(3)”, replace
with “EN 1991-1-2”.

“EN1991-1.2”
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YKH/ 91.010.30; 91.080.10

KuarouoBi cioBa: BOTHECTIHKICTh, KpUTHYHA TEMIIEpaTypa allOMiHIIO, TeMIIepaTypHi
nedopmariii, KOHCTPYKTMBHA  CHCT€Ma, MPOTUIIOKEKHA  CTiHA, CTaHAAPTHUU
TEMIIEPATYPHUN PEKUM, TIOKEKHA Oe3MeKa.

3actynuuk nupexropa AIT HIAIBK

3 HayKOBOi pOOOTH,KaHJ. TEXH. HAYK, C.H.C B.I'. Tapacrok
HaykoBuii kKepiBHUK, KaH]I. TEXH. HayK B.I'. IloknoHchbkHit
BianoBigansHUN BUKOHABELD P.B. Pacrok
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