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HAIIOHAJILHUM BCTYII

Lleii crangapt inentuunmnii EN 1992-1-2:2004 Eurocode 2: Design of concrete structures — Part 1-2:
General rules — Structural fire design (€Bpoxox 2: IlpoekryBaHHs 3ani300€TOHHMX KOHCTPYKI[IH —
Yacruna 1-2: 3aranpHi npasuiia — Po3paxyHOK KOHCTPYKIIiif HA BOTHECTIMKICTb) 3 TEXHIYHOIO OTIPABKOIO
EN 1992-1-2:2004/AC:2008.

EN 1992-1-2:2004 miarotosiieno Texaiaaum komiterom CEN/TC 250, cexperapiaToM SIKOTO Kepye
BSI.

Lleit HarioHaNbHUN CTaHIAPT - ABOMOBHUH.

Ha rtepuropii VYkpaiHm Sk  HaI[lOHAIBHWHA  CTaHAApPT i€ JliBa KOJOHKA  TEKCTYy
JCTY-H b EN 1992-1-2:201X €Bpokox 2. [IpoexTyBaHHs 3a51i300eTOHHUX KOHCTpYKIiid. Yactuna 1-2.
3aranbHi nojokeHHs. Po3paxyHok KOHCTpYKIIii Ha BorHecTiHkKicTh (EN 1992-1-2:2004, IDT), BukianeHa
YKPaIHCBKO MOBOIO.

Biamosinno no JIBH A.1.1-1-2009 neit ctangapt BigHOCUTHCS 10 KomIuiekcy B.2.6 «Konctpykirii
OYIMHKIB 1 CHOPYI».

CrangapT MICTUTh BUMOTH, K1 BIIMOBIAAI0Th YUHHOMY 3aKOHO/ABCTBY YKpaiHU.

TexHiuHMil KOMITET, SIKMW BignmoBigadbHuil 3a 1ed cranmapt — TK 304 «3axuct OyaiBens Ta
cnopym». HaykoBo-TexHiuHa opranizailis, ska BianoBiganbHa 3a 1ei ctangapt — 11 HJIIBK.

Jlo bOro CTaHAapTy BHECEHO TaKi peIaKIliifH1 3MiHU:

- CTPYKTYpH1 eneMeHTH craHaapty: «OOkmagunka», «TurtynpHa apkym», «llepeamoBay,
«Hamionaneanii BCTym», «3MicT» Ta — 0(OPMIIEHO 3TiTHO 3 BHMOTaMH HAI[IOHAJIBHOI CTaHIapTH3aIlii
VYkpainu;

- KpaIllKy 3aMIHEHO Ha KOMY K BKa31BHHUK JECATKOBHX 3HAKIB.

[lepenik HamioHanpHux ctanaaptie Ykpainu (JCTY), inentnunux MC, nocuiaHHsS Ha $IK1 € B
EN 1992-1-2:2004, pa3om 3 TEXHIYHOIO TTOTIPABKOIO, HaBEICHO B noaTKy HA.

Komii eBpomnelicbkuX cTaHIapTIiB , HENPUHHATUX K HAI[IOHAIBHI CTAaHJIAPTH, HA SIK1 € TIOCUJIAHHS B
EN 1992-1-2:2004, moxHna otpumartu B ['otoBHOMY (honi HOpMaTuBHUX HoKyMeHTIB J{IT « YkpHIHIL»

Texniuna mompaBka EN 1992-1-2:2004/AC:2008 mo EN 1992-1-2:2004 HaBemeHa B KiHII
JCTY-H b EN 1992-1-2:201X micns nonatky HA.
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Beryn

Lleit €BPOIECUCHKUI CTaHJIapT
EN 1992-1-2:2004 «IIpoexTyBaHH
3ai300€TOHHUX KOHCTpyKui — Yactuna 1-2:
3aranpHi mpaBuia — Po3paxyHOK KOHCTPYKIiK Ha
BOTHECTIMKICTE»  ITIATOTOBIECHUNA  TexXHIYHUM
KOMITETOM CEN/TC 250 «byniBenbHi
€BpoKoN», CEKpeTapiaT SIKOTO YTPUMYETHCS
BSI. CEN/TC250 sBimnoBiganbHuii 3a BCi
ByniBenbH1 €BpOKOIH.

[Hpomy eBpormelicbkOMy CTaHAapTy Oyje
HaJaHO HalLlIOHAJILHUN cTaTyc OMyOJIiKyBaHHSIM
IIGHTUYHOTO TEKCTY a00 yXBaJICHHSAM HE Mi3HIIIE
gepBHs 2005 p., a HaliOHAJBbHI CTAaHIAPTH, IO
MaroTh 3 HUM pO30DKHOCTI, Oy1yTh BUIY4YEH1 HE
nizHime 6epesns 2010 p.

[leli eBpomeWchbKUN CTaHAAPT 3aMIHIOE
ENV 1992-1-2:1995.

3rifH0 3  BHYTPIIIHIMM  MOCTaHOBaMU
CEN-CENELEC meit cramapt 3000B’s13aHi
BIIPOBAUTH HaIlOHAJIbHI opraHizamii 31
CTaHIapTH3allii Takux KpaiH: ABctpii, benbrii,
Kinpy, PecnyOmiku Yexis, [anii, EcroHii,
Oisaaii, @panmii, Himewunaun, [pertii,
VYropuunu, Icmanmii, Ipmanaii, Iramii, Jlarsii,
JlutBu, JlrokcemOypry, Manbtn, Hinepnanmais,
Hopgerii, Iloaemi, Ilopryramii, CnoBayuunw,
Crnogenii, Icmanii, [lIsemnii, [IIBeimapii Ta O6’ex-
Hanoro KopouiscTaa.

VI

Foreword

This European Standard EN 1992-1-2:2004,
“Design of concrete structures — Part 1-2 General
rules — Structural fire design”, has been prepared
by Technical Committee CEN/TC250 “Structural
Eurocodes”, the Secretariat of which is held by
BSI. CEN/TC250 is responsible for all Structural
Eurocodes.

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 June 2005, and
conflicting  National Standards shall be
withdrawn at latest by March 2010.

This  European  Standard
ENV 1992-1-2:1995.

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

supersedes
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HAIIIOHAJIbHUM CTAHJIAPT YKPAIHUI

€BPOKO/J 2
IMPOEKTYBAHHSA 3AJNIBOBETOHHUX KOHCTPYKIIN
Yacruna 1-2. 3arajabHi moJjioxxenHs. Po3paxyHok KOHCTPYKUii Ha BOrHecTilKicTh

EBpoxon 2
IMPOEKTUPOBAHME KEJIE30BETOHHBIX KOHCTPYKIHIA
Yacrtp 1-2. O6mme noJioxkenus. Pacuer KOHCTPYKIIiii Ha OTHECTOHKOCTH

Eurocode 2
DESIGN OF CONCRETE STRUCTURES
Part 1-2. General rules. Structural fire design

OcHoBu nporpamu €BpokojiB

B 1975 poui xowmicis €Bponeiicbkol
CHUIBHOTH MpPUMHSIIA PILIEHHS 100 TUIaHy Jid y
cdepi OymiBHUIITBA HAa MmijacTaBi cTaTTi 95 Yroau.
Metoro mnaHy i OyJa0 yCyHEHHS TEXHIYHMX
MEepelKoyy Juid TOPTiBiIi Ta  Y3TOJKEHHS
TEXHIYHUX YMOB.

B mexax nporo miany aiii Kowmicis movana
BIIPOBA/KYBATU CUCTEMY Y3TOJPKEHUX TEXHIYHHX
MpaBWJI JJIsl IPOEKTYBaHHS OyaAiBeNb Ta CHOPYI,
o0 Ha TMEpPHIOMY e€Tami Majlh  CTaTd
QJIbTEPHATUBOIO YMHHUM JEp)KaBHUM HOpMam
JIEp>KaB-4JIeHIB, a 3pPEIITO0 MaJk 3aMIHUTH iX.

[IpoTtsrom m'stHamusTa pokiB Kowmicis 3a
nonomororo PoGodoro komirery, 10 CKJIamy
SKOTO BXOJWJIU TMPEICTAaBHUKU JI€p>KaB-UICHIB,
po3pobiisiia mporpamy €BpPOKOIIB, Pe3yIbTaTOM
4oro craja myOmikamii Tepmoro IMOKOJIHHS
€Bponeiicbkux HOpM y 80-X pokax.

B 1989 pomi Kowmicis Ta aepxaBu-4jieHU
EU (€Bpomeiicbkoi  cmimbHoTH) 1 EFTA
(EBpomeiicbkoi acoriaiii BUIBHOI TOpPriBii), Ha
mixcrasi yl"OI[I/Il mibk Kowmiciero Ta CEN
(€BpormnelicbkiM KOMITETOM 31 CTaHJapTU3a-1iii),
BUPIIINUIN TepefaTd MiArOTOBKY Ta ITyOJiKallio
€spokonie g0 CEN 3a gomomoror cepii
Manparis, mo0 y MaildyTHbOMY HaIaTH
€BpokoaM cTaTtyc €BPONEWCHKOT0 CTaHIAPTY
(EN). Le daxktuuno mnoB's3ye €Bpokoan 3
nosioxkeHHsiMu  JlupektuB Pagu Ta/abo pimeHb
Kowmicii cTocoBHO €BpomNeWchKUX CTaHIAPTIB
(nampuxinaz, Jupextusa Pagu 89/106/EEC mono
OyniBenbHUX BHpoOiB — CPD — Ta [upexTuBu

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
89/440/EEC on public works and services and

1 Vroma mix Kowmiciero €sporreiicbknx CIITBHOT i
€pporeiickkuM KomiteToM cramaptuzanii (CEN) mono
poborn Hax €BpoKomaMH ISl MPOEKTYBaHHA OyIiBelb Ta
criopyn (BC/CEN/03/89).

1 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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Panu 93/37/EEC, 92/50/EEC 1 89/440/EEC mono
IPOMAJICHKUX MPOEKTIB Ta KOMYHAIBHUX MOCIYT 1

PIBHOI[IHHUX JupexTus EFTA, 110
3aro4aTKOBaHi 3 METOIO CTaHOBJICHHS
BHYTPIIIHBOTO PHHKY).

[Iporpama OyniBeIbHUX €BpoOKOIiB

BKJIIOYA€ TaKi CTaHIApTH, MO B OCHOBHOMY
CKJIa/Ial0ThCA 3 IEKUIbKOX YaCTHH:

EN 1990  €Bpoxon—o6:
MPOEKTYBAaHHS KOHCTPYKIIii

EN 1991 €Bpokog 1: [lii Ha KOHCTpYKITii

EN 1992 €Bpoxox 2: IlpoexkryBaHHs
3a11300€TOHHUX KOHCTPYKIIIN

EN 1993 €spokoxa 3: IIpoekryBaHHS
CTaJIEBUX KOHCTPYKITIH

EN 1994 €Bpoxox 4: IlpoexkryBaHHs
CTasIe3a11300€TOHHUX KOHCTPYKII1H

EN 1995 €Bpoxox 5: IlpoexkryBaHHs
JIepeB'SHUX KOHCTPYKITIH

EN 1996 €Bpokon 6: IIpoexryBaHHA
KaM'SsHUX KOHCTPYKIIIH

EN 1997 €Bpokon 7:
MIPOEKTYBaHHS

EN 1998 €Bpokon 8: IIpoexryBaHHA
CEMCMOCTIMKNX KOHCTPYKITIH

EN 1999 €Bpokon 9: IlpoekryBaHHA
AITFOMIH1€EBUX KOHCTPYKITIH

€BpOKOJIM BU3HAYAIOTH BIMOBIIAIBHICTH
pO3MOPSAYMX ~ OpraHiB  JEp’KaB-wWICHIB  Ta
3aXMINAI0Th IX MPaBO BU3HAYATH BEIUYMHH, IO
CTOCYIOThCSl MHTaHb PEryJIOBaHHsS Oe3MeKku Ha
HalllOHAJLHOMY PIiBHI, SKIIO Il BEJIMYHUHHU
BIIPI3HAIOTHCS JIUIS BCIX J€pKaB-UICHIB.

OcHOBH

['eoTexHiune

Craryc Ta
€Bpoxonis

Hepxapu-uwienn EU ta EFTA Bu3HamTh,
mo €BpPOKOAM CIIY)KaTh OCHOBOIOJOXHHUMHU
JOKYMEHTaMHU JUIsl TAKUX IILICH:

— gK 3aco0u 3a0e3ledyeHHs BIAIOBIIHOCTI
OymiBenb Ta  CIOPYJ OCHOBHMM  BHMOTam
Hupextusu Panu 89/106/EEC, 30kpeMa 0CHOBHiit
BuMO3i Nel «MexaHIYHUH OITip Ta CTIMKICTH» Ta
ocHOBHiIT BUMO31 Ne2 «[loxkexna Oe3rnexar;

chepa  3acTrocyBaHHHA

— sK OCHOBa /s YKJIAJaHHA YroJ Ha
OyaiBenbHI pPOOOTM Ta CYNYTHI 1HXEHEpHI
MOCITYTH;

— SIK OCHOBA JUISl PO3POOJICHHS Y3TOIKEHUX
TEeXHIYHUX YyMOB Ha OyniBenbHi Bupoou (ENu ta
ETAwu)

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-9: 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
construction products (ENs and ETAS)



Ockimpkn  €Bpokogu  Oe3nocepeTHbo
CTOCYIOThCSL OyiBENbHUX POOIT, BOHU MAalOTh
npsmuii 38’130k 3 TIyMauHUMM JOKyMEHTaMmu?,
0 HocwialThcsa Ha crartio 12 CPD, xoua
BIJIPI3HAIOTBCS BiJ] TapMOHI30BaHMX CTaHIAPTIB
Ha BI/Ip061/13. TakuM YUHOM, TEXHIUHI ACIIEKTH,
0 BUHHUKAIOTh TPH 3aCTOCYBaHHI €BpPOKOIIB,
MaloTh OYTH BIAMIOBIAHO PO3TIIsAHYTI TeXHIYHUMU
komireramun CEN Ta/abo pobouummu rpymnamu
EOTA, mo po3poOisa0Th CTaHIApTH  Ha
OymiBeNbHI BHpPOOW, JUISI JIOCSATHEHHS TIOBHOT
BIJIIOBITHOCTI TEXHIYHUX YMOB €BPOKO/IaM.

€Bpoxoan BCTaHOBJIIOIOTh 3araipHi
MpaBHja TPOEKTYBAHHSA JJISi TOBCSKACHHOTO
3aCTOCYBaHHA SIK Ul MPOEKTyBaHHS Oy/iBesb B
UIOMYy, TaK 1 IX CKJIAQIOBHX 4YacTWH, SK
TPAOUI[IAHUX, TaKk 1 HOBHUX. Y BHUIAAKaX
HETUIOBOi (GopMH  KOHCTPYKIii abo yMOB
MIPOEKTYBaHHS, o KOHKPETHO HE
PO3TIISAAI0THCS, HEOOXITHA JOIaTKOBA €KCIIePTHA
OIlIHKa MPOEKTYBAJIbHUKA.

Hauionajabhi Crangapru, o
BIIPOBAKYIOTH EBpoKkoaHN
Hamionansui CTaHJIapTH, 10

BNPOBA/DKYIOTh €BpPOKOJIU, MICTATh TOBHUN
TeKCT €BpOKOy (BKIIOYHO 3 yciMa J0JaTKaMHM),
mo Bumanuii CEN, sgxmii Moke IONOBHIOBATH
Hamionansunii TUTYJIbHUI apKyII Ta
HamionanpHuii BCTym Ha TMOYaTKy, a TaKOX
HamionansHuii 101aTOK (OBIAKOBUIA) B KIHIII.
HamionaneHuii  1ogatok  (JIOBIIKOBHIA)
MOX€ MICTUTH 1H(GOPMAIIIO JUIIE CTOCOBHO THUX
nmapamMeTpiB, IO 3aJMIICHI BiAKPUTHMH B
€Bpoko/ax JUisi HAIlOHAJIBHOTO BUOOpPY, Tak

npACTY-H b EN 1992-1-2:201X

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
choice, known as Nationally Determined

2 BimnoBigao g0 cr. 3.3 CPD OCHOBHI BHMOrHU
(ERu) HaOymyTh 4iTKOi pOpMHU Y TIyMadyHHX JOKyMEHTaX
UL CTBOPEHHS HEOOXiMHMX 3B'S3KIB MK OCHOBHHMU
BUMOraMH Ta MaHAaTaMHd Ha rapMmoHi3oBaHi ENwm Ta
ETAGWETAum.

8 Bigmosiguo mo cr. 12 CPD TIIyMadHi JOKYMEHTH
MAloThb:

a) HamaTh 4YiTKy (opMy OCHOBHMM BHUMOTaM,
Y3TOAMBIIY TEPMIHOJIOTIIO Ta TEXHIYHI 3acay, 1 BKa3aBIIN
KJacu abo piBHI ISl KOXKHOI BUMOTH, J€ 1€ He0OXiIHO;

b) Bkazatu MeTomM CHIBCTaBIICHHS IMX KIIACiB abo
piBHIB BHMOT 3 TEXHIYHUMH YyMOBAaMH, HATIPHUKIAT,
METOAaMH PO3pPaxXyHKy Ta TIEpeBIpKH, TEXHIYHUMHU
NpaBHIaMH IPOSKTYBaHHS TOLIO;

C) CIYT'yBaTH PEKOMEHMAIIEI0 ISl BIPOBAKCHHS
Y3rOKEHUX CTAHIAPTIB Ta HACTAHOB JUIS €BPOICHCHKOTO
TEXHIYHOTO YXBaJICHHSI.

€Bpokoan (akmuuno BIAIrpaloTh MOAIOHY poib y
cdepi ER 1 ta vactunam 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.

3 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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3BaHi HamioHanbHO BU3HAYEHI MapaMeTpu, Ta
3aCTOCOBYIOTBCSL ~ JUIsI ~ TNPOCKTYBaHHA  Ta
OyIiBHUIITBA Y KOHKPETHIN KpaiHi KpaiHi, a came:

— 3HaueHHs Ta/abo kiacH, siki B €BpOKOII
Jal0ThCsl Ha BHOIP,

— 3HAUEHHS, JUIA AKUX y €BpPOKOJII IaHO
JIMIIE TIO3HAYEHHS,

— ocobnmBocTi 1aHo1 KpaiHu (reorpadivxi,
KJIIMAaTUYHI TOIIO), HANPHUKIIAA, KapTa CHIrOBOTO
MOKPUBY,

— MeToaMKa, Ui sikoi B €BpPOKOII IaHO
JIbTEpPHATHBHI METOTKH,

— pIIIEHHS IOAO0 3aCTOCYBAaHHS TOBIIKOBHX
IOJIAaTKIB,

— TMOCWJIaHHS Ha JOJAaTKOBY HECYIIEPEWINBY
iHpopMallito, M0 J0MOMarae KOpHUCTyBadeBl
IIaCTOCOBYBATH €BPOKOI.

3B's130K MiK €Bpokonamu Ta
rapMOHI30BAHUMM TEeXHIYHUMHM YMOBAMH /Il
Bupoo6iB (ENu ta ETAn)

Heo6ximHO Y3roJIUTH rapMOHI30BaH1
TEXHIUHI yMOBHM JUIsi OyniBeIbHUX BHPOOIB Ta
TeXHiYHi HOpMH 11 OyaiBensHuX cropya®. Kpim
TOro, moBHa iHdopmarlis, mo cynpoBomkye CE
MapKyBaHHs  OyJiBeTbHUX BHUPOOIB, 1€ €
MOCWJIaHHSI Ha €BPOKOAM, MA€ YITKO 3a3HaYyarTH,
ki HarioHanpbHO BHW3HAauYeHI TapameTpu Oyin
BpaxoOBaHI.

JlonaTkoBa indopmanis,
cueniaabHoro a1 EN 1992-1-2

EN 1992-1-2 MicTUTh NPUHIIUIHN, BHMOTH
Ta MpaBwWIa MPOSKTYBaHHS OY/iBEIb Ta CIIOPY. 31
KOHCTPYKIIii, 110 3a3HaJM BOTHEBOTO BILIUBY,
BPaxXOBYIOYH TaKi aCIIEKTH.

o €

Bumoeu b6esnexu

EN 1992-1-2 npusnaueHuii 11 3aMOBHUKIB
(HampuKIaa, JUIs BHKJIAACHHS iX OCOOJIMBHX
BUMOT'), TIPOCKTYBaJIbHUKIB, MIAPATHUKIB Ta
OpraHiB Jiep>KaBHOI BJIa IH.

OCHOBHOIO METOIO 3aXHCTy Bijl TMOXEXKi €
OOMEXEeHHS PH3UKY IS JIOJUHU Ta TpYyIu
moxaed, ix MaiiHa Ta, y pasi noTpeodw,
HaBKOJIMIIIHBOTO CcepefoBHUIla abo MaiiHa, 10
0e3mocepelHbO 3a3Ha€ BIUIMBY BOTHIO Yy pasi
MOXKEXKI.

Parameters, to be used for the design of buildings
and civil engineering works to be constructed in
the country concerned, i.e.:

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

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

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

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

— decisions on the application of
informative annexes,

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

Links between Eurocodes and products
harmonized technical specifications (ENs and
ETAS)

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
EN 1992-1-2

EN 1992-1-2 describes the principles,
requirements and rules for the structural design of
buildings exposed to fire, including the following
aspects.

information  specific to

Safety requirements

EN 1992-1-2 is intended for clients (e.g. for
the formulation of their specific requirements),
designers, contractors and relevant authorities.

The general objectives of fire protection are
to limit risks with respect to the individual and
society, neighbouring property, and where
required, environment or directly exposed
property, in the case of fire.

4 quB. ct. 3.3 Ta c1.12 CPD, a Takox 4.2, 4.3.1, 4.3.2
Ta 5.2 ID Nel.

HupextuBa 89/106/EEC BCTaHOBIIOE OCHOBHI

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.

Construction Products Directive 89/106/EEC



BHUMOTH TSI OOMEKEHHS TIOKEKHUX PU3UKIB:

«byniBii Ta cCiopyau MPOEKTYIOTH 1 3BOJISTh
TakK, MO0 Yy pa3i BAHUKHEHHS MMOXKEKi

— 3a0e3meuyyBaiacs Hecy4ya 3AaTHICTb
KOHCTPYKTUBHOI CHCTEMH MPOTSATOM IE€BHOTO
MIPOMDKKY Yacy

—  oOMexyBajocsi  BUHMKHEHHS  Ta
MOIITUPEHHS BOTHIO 1 UMY B OYIIBIISIX

— 00OMeXyBaiocsi TOIIMPEHHS BOTHIO Ha
cycimHi OymiBii

— MENIKaHIll MOTJHU 3aJMIIATA OYIiBil abo
BPATYBATHCS IHIIUMU CIIOCOOaMU

— BpaxoByBajacs Oe3smeka
PATYBAIBHUX MIAPO3ILTIBY.

3rigHo 3 TiymadyHuM JlokymenTtom N°©2
«[loxexna Oe3reka» OCHOBHAa BHUMOTa MOXKE
OyTH  JOTpUMaHa pPI3HUMH  MOKJIUBOCTSIMHU
CTpaTeriii MmoXexHoi Oe3neKu, 1[0 MepeBaXaroTh
y JepKaBax-wieHaX, TaKHUMH SK CIeHapii
YMOBHOI TMOXeX1 (HOMIHAIbHI TMOXexX1) abo
cleHapii peaigbHOI (TapaMeTPUUYHOl) MOXKEXKI,
BpaxoBYIOUM MacuBHI Ta/ab0 aKTHBHI 3aX0]u
BOTHE3aXHCTY.

Yactuaun byxaiBeapHUX  €BPOKOJIB, IO
BCTQHOBIIIOIOTh ~ MpaBWja A PO3PaxyHKY
KOHCTPYKI[IH Ha BOTHECTIMKICTb, CTOCYIOTHCS
0COOJIMBUX MIIXO0/IB JI0 TTACUBHOTO BOTHE3aXUCTY
II0JI0 MPOEKTYBAHHS KOHCTPYKIIN Ta Oyab-sSKHX
iX yacTUH I HEOOX1MHOT HeCy4yoi 31aTHOCTI Ta

ITOXKECXKHO-

oOMexeHH MOTITUPECHHS IMOKEXK1 K
BCTAaHOBJIEHO.
Moxyts OyTH BH3Ha4YeHI HEOOXimH1

¢byakmii  Ta  piBHI  pobotm  abo  uepe3
kiacudikaliro BOTHECTIHKOCT1 Il CTaHAapTHOTO
TEMIIEPATYpPHOTO pPEXUMY, [0 HaBEJICHA B
HaIllOHAJTLHUX HOpPMax 3 MOXKEeKHO1 O6e3meku, abo
yepe3  BHKOPUCTaHHS  IH)KEHEPHO-TEXHIYHHX
3aX0/IB IS OIHKHM ITACKBHOIO Ta AaKTHBHOI'O
MPOTHUIIOKEKHOTO 3aXUCTY.

JlomaTKoBI  BHMOTH, IO
HAIIPHUKIIA/I;

- MOKJIMBOTO
eKCIUTyaTarlil CHCTEM
MMOKEKOTACIHHS

— yYMOB BHUKOPHUCTaHHS
MIPOTHUIIOKEIKHOTO BIACIKY,

— BUKOPHUCTAHHS JOMYCTUMUX 130JISIIIHHIX
Ta BOTHE3aXMCHUX MarepialiB, BKIIOYAIOUU iX
oOcayroByBaHHs, B I[bOMY JOKYMEHTI He
pO3TIAJAIOTECS, OCKUIBKM 11  BUMOTH €

CTOCYHOTBCH,

YJI1alITyBaHHA Ta
ABTOMAaTHUYHOI'O

OyniBni  abo
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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
given in this document, because they, are subject
to specification by the competent authority.
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pEeIMETOM po3rIIALy KOMIIETEHTHHX
oprasirizarii.
3HaYeHHS YaCTKOBUX KoOe(]ilieHTIB Ta

IHIIMX I[MOKA3HMWKIB HAIIMHOCTI HaBEIEHI SK
PEKOMEHJIOBaH1 3HA4YeHHs, IO 3a0e3MeUYyloTh
NpUAHATHUNA piBeHb HaaiiiHOCTL. Bonu Oynm
BpaxoBaHI 3a YMOBH, IO 3aCTOCOBYETHCS
BIMOBIHUI piBeHb KBamiikaimii i ympaBiiHHS
AKICTIO.

Memoouku po3paxynky

[loBHa aHamiTHYHA METOAMKA PO3PAXYHKY
Ha BOTHECTIHKICTh Ma€ BpaxoBYBaTH pPOOOTY
KOHCTPYKTUBHOI ~ CHCTEMM 32  IIJBUILIECHUX
TeMIreparyp, MOXIJIUBHI BIUIMB TeIJia Ta
CIPHUSATIWBI BIUIMBH AaKTUBHUX 1 TACUBHUX
CHUCTEM BOTHE3aXHCTY, a TAaKOXX HEBU3HAYCHOCTI,
110 TIOB’s13aH]1 3 ITUMU TPbOMa BJIACTHUBOCTSIMH, Ta
BIIMOBIIAJIBHICTG ~ KOHCTPYKTUBHOT ~ CHUCTEMU
(HacimKu pyiHYBaHHS).

Ha naHmii yac MOXJIMBO 3aCTOCOBYBATH
METOJUKY Il BCTAHOBJICHHS [IMCHOT poOOTH
KOHCTPYKIIii, IO BKIIIOYAE JIEAKI — SKIIO HE BC1 —
3 [OMX TapaMmeTpiB, Ta  JIOBECTH, IO
KOHCTpYKTHBHa cucremMa abo 1 vacTuHU
BIITBOpIOBAaTUME [IHCHY POOOTY MpU peanbHId
noxkexi y Oymunky. OpmHak, SKIIO METOIuKa
TPYHTYETHCS HAa HOMIHAIBHOMY (CTaHIAPTHOMY)
TeMIIEPaTyYPHOMY PEXUMi, TO Kiacudikaris, 1o
nepenbayae BHU3HAYCHI MEXI BOTHECTIHKOCTI,

BpPaxoBYe€ (mpubIU3HO) BHUIIIEHABEICHI
BJIACTHBOCTI Ta HEBU3HAYEHOCTI.

[Topsiox 3aCTOCYBaHHS METOIUKH
pO3paxyHKy TpPHBEICHO Ha  PUCYHKY 1.

Po3pi3HAOTH BU3HAYEHI MIAXOAM Ta MIAXOIN
3aCHOBaHI Ha POOOTI KOHCTPYKIiA. Bu3zHaveHi
TIX0 11 BHKOPHUCTOBYIOTh HOMIHAJIbHUH
TEMIICPATYPHUH  PEKUM  JIII  TeHEpyBaHHS
TerutoBuX BrummBiB. I1inxin 3acHOBaHMil HAa poOOTI
KOHCTPYKIIid, M0 BUKOPUCTOBYE 1HXKCHEPHO-
TEXHIYHE 3a0e3leyeHHsT MOXKEKHOI Oe3meKH,
CTOCYIOTBCS TEIUIOBUX BIUIMBIB, IO 3aJI€XKaTh BiJ
¢biBuyHMX 1 XiMiyHEX mapametpiB. [lomarkora
iH(popMaIlisl MO0 aJbTEPHATHBHUX METOIIB B
1bOMY CTaHapTi HaBeaeHo B Tabmwumi 0.1.

Jns  mpoekTyBaHHS  3TiTHO 3 IUM
CTaH/IapTOM HEOOX1gHO BUKOPHCTOBYBATH
EN 1991-1-2 i BuU3HAYeHHS TEIUIOBUX Ta
MEXaHIYHUX BIUTUBIB Ha KOHCTPYKTHUBHY CUCTEMY.

3acobu npoexmyeanns
3a BIICYTHOCTI CIPOIIEHUX PO3PAaXyHKOBHX

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

Design procedures

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

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

Application of design procedure is
illustrated in Figure 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. Additional
information for alternative methods in this
standard is given in Table 0.1.

For design according to this part,
EN 1991-1-2 is required for the determination of
thermal and mechanical actions to the structure.

Design aids
Where simple calculation models are not



MoJieliel, 3a3Ha4eHUX B YacTUHaX €Bpokoay, 110
CTOCYIOTBCSL PO3pPaxyHKy Ha BOTHECTIMKICTb,
HABOJATh TPOCKTHI  pIlIEHHS Ha  OCHOBI
TabnMyHUX  gaHux  (mo  0a3yloThCs — Ha
pe3ynbTaTax  BUIPOOyBaHb a00  YTOUYHEHHX
pPO3paxyHKOBHX  MOJENAX),  SAKIi  MOXYTb
BUKODHUCTOBYBATHCh Yy BH3HAYCHHUX  MeEXKax
3aCTOCYBaHHSI.

OuikyeTbes, MO 3ac00M MPOEKTYBaHHS, SIKi
IPYHTYIOTbCS Ha PO3PAXYHKOBHX MOJEISAX, IO
HaBeneni B EN 1992-1-2, Gyayrts pospoOiieHi
KOMIETEHTHIMHU CTOPOHHIMHU OpraHi3aIlisiMH.

OcuoBuuit Ttekct EN 1992-1-2 pazom 3
JoBinkoBuMH jgojatkamu A, B, C, D ta E MicTUTE
OUTBIIICTh MPUHIUIOBUX MOHATH Ta MPAaBUJI, 11O
HEOOX1H1 A pO3paxyHKy Ha BOTHECTIHKICTb
OETOHHUX Ta 3aJI300€TOHHUX KOHCTPYKTHMBHUX
CHCTEM.

Hauionaabuuii JogaToxk 1o EN 1992-1-2

Ie#t cranmapr Hajgae  ajgbTepHATUBHI
METOJIMKH, 3HAYEHHS Ta PEKOMEHAI] /TSI KJ1aciB
3 TPUMITKaMH, 10 BKa3ylOTh 1€ HEOOXITHO
3pobuty HarioHanbHUM BuOIp. TakuM dYHHOM,
HaI[IOHATLHUW ~ CTaHAApT, [0  BIPOBAKYE
EN 1992-1-2, wmae wmictutd HamioHansHui
JOJATOK, SKHH BKJIIOYaB OM BCi HAI[IOHAJIBHO
BU3HAYEHI napameTpu €Bpokoy, 11 (V)
BUKOPHUCTOBYIOTHCS JIJIsI TIPOEKTYBAaHHS OymiBENb
Ta CIOpYyd, a J€ HEOOXIIHO 1 JOpeYHo, I
IUBUTBHOTO OYMIBHUIITBA Y BIMTOBIHIN KpaiHi.

HamionaneHuit  BHOIp  1O3BOJIGHO B
EN 1992-1-2 y Takux myHKTax:

-2.1.3(2)

-2.3(2)P

-3.2.3(5)

-3.2.4(2)

-3.33(1)

-4.1 ()P

-4.5.1(2)

-5.2(3)

-5.3.2(2)

-5.6.1(2)

-5.7.3(2)

-6.1(5)

-6.2(2)

-6.3.1(2)

-6.4.2.1(3)

-6.4.2.2(2)
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available, the Eurocode fire parts give design
solutions in terms of tabulated data (based on
tests or advanced calculation models), which may
be used within the specified limits of validity.

It is expected, that design aids based on the
calculation models given in EN 1992-1-2 will be
prepared by interested external organizations.

The main text of EN 1992-1-2, together
with informative Annexes A, B, C, D and E,
includes most of the principal concepts and rules
necessary for fire design of concrete structures.

National Annex for EN 1992-1-2

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 1992-1-2 should have a
national annex containing Eurocode all
Nationally Determined Parameters to be used for
the design of buildings, and where required and
applicable, for civil engineering works to be
constructed in the relevant country.

National choice is allowed in EN 1992-1-2
through:
-2.1.3(2)
-2.3(2)P
-3.2.3(5)
-3.24(2)
-3.3.3(1)
-4.1 (1P
-4.5.1(2)
-5.2(3)
-5.3.2(2)
-5.6.1(1)
-5.7.3(2)
-6.1(5)
-6.2(2)
-6.3.1(1)
-6.4.2.1(3)
-6.4.2.2(2)
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Taoaumsa 0.1 — IlizcymkoBa TaOIUI IOJ0 Table 0.1 — Summary table showing
BapiaHTIB METO/IB NMEPEBIPKH BOTHECTIIKOCTI alternative methods of verification for fire
resistance

YTouneni mogei

resulting from

developed for other fire

standard fire only, 4.2.2(1)

Tabau4Hi nani CrpomieHi MeToaH po3paxyHKy PO3PaxXyHKy
Tabulated data Simplified calculation methods Advanced
calculation models
Anani3 okpemoi koHcTpyknii | TAK TAK TAK,
Koxna KOHCTPYKIIs |- JJaHI HABEAEHO TUIBKU JUIA|- CTaHmapTHUH Ta mapaMerpuynuii|B 4.3.1(1)P naBeneno
pO3TIsIIaEThCs OKPEMO. | CTaHAaPTHOTO TeMIiepaTypHi pexumu, mus. 4.2.1(1); |TiabKu OCHOBHI
HenpsiMmi BOTHEBI BIUIMBH HE|TEMIIEPATYpHOTO  PEXHUMY, |- TEMIIEpaTypHi KPHBI HABEJEHO TLIBKH | TOJIOXKEHHS
BpPaxoBYIOTbCs, 3a BHUHATKOM |1uB. 5..1(1); JUIL  CTaHAApPTHOTO TeMIIe-paTypHOro
THX, SKI € pe3ylbTaroM|- JaHi  MOXyTb  OyrtH|pexumy, mus. 4.2.1(1);
nepenany Temmneparyp nepepoOJieHi JuIs  IHINMX |- MOZENi, IO BPaxOBYIOTh 3MiHY
TEeMIlepaTypHUX  PEXHMIB|BIaCTUBOCTEl  MarepiayiB,  3acTo-
TIOXKEXK1 COBYIOTBCSI TUTBKH ISl TEMIIEPATyPHUX
PEeXKHMMIB aHAJIOTIYHUX CTAHIIAPTHOMY,
muB. 4.2.4.1(2)
Member analysis YES YES YES,
The member is considered as|- Data given for standard fire[- standard fire and parametric fire,[{4.3.1(1)P
isolated. Indirect fire actions are|only, 5..1(1) 4.2.1(1) Only the principles
not considered, except those|- In principle data could be[- temperature profiles given for|are

given

Indirect  fire actions are
considered  throughout  the
structure

thermal gradients curves - material models apply only to heating
rates similar to standard fire, 4.2.4.1(2)
Anaji3 gactunu | HI TAK TAK
KOHCTPYKTHBHOI CHCTEeMH - craHaapTHuil Ta mnapamerpuuHuii|B 4.3.1(1)P naBeneno
BpaxoByroTbest HenpsMi TeMIepaTypHi pexxumu, qus. 4.2.1(1); |Tinbku OCHOBHI
BOTHEBI BIUIMBH Y BY3Ili, aje He - TeMIIepaTypHi KPUBI HABEIEHO TiIbKH | TOJI0XKEHHS
3aJe)HOl BiJl Yacy B3aemopii 3 JUIL  CTaHAApPTHOTO TeMIIe-PaTypHOro
THIIUMHA YaCTUHAMH pexumy, auB. 4.2.2(1);
KOHCTPYKTUBHOI CUCTEMH. - Mojeni, UI0 BpPaxOBYIOTb 3MiHY
BJIACTHBOCTE  MaTepiajiB,  3acTo-
COBYIOThCSI TUIBKU JIJISI TEMIIEPATYPHUX
PESXKHMMIB aHAJIOTIYHHUX CTAHIAPTHOMY,
muB. 4.2.4.1(2)
Analysis of parts of the NO YES YES
structure - standard fire and parametric fire,[4.3.1(1)P
Analysis of parts of the 4.2.1(1) - temperature profiles given|Only the principles
structure Indirect fire actions for standard fire only, 4.2.2(1) are
within the subassembly are - material models apply only to heating|given
considered, but no time- rates similar to standard fire, 4.2.4.1(2)
dependent interaction with other
parts of the structure.
3araabHuii anaiis HI HI TAK
KOHCTPYKTHUBHOI CHCTeMH B 4.3.1.1 =HaBeneno
AmHaimi3 Bci€i KOHCTPYKTHBHOI TITTBKU OCHOBHI
CHCTEMU. PO3FJI)II[3.IOTBC5I ITIOJIOKCHHS
HEempsiMi BOTHEBi BIUIMBH Ha
BCIO KOHCTPYKTHUBHY CUCTEMY.
Global structural analysis NO NO YES
Analysis of the entire structure. 4.3.1(1)P

Only the principles
are
given
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PO3ALJI 1 3ATAJIBHI TIOJIOKEHHSA
1.1 Cdepa 3acrocyBanHs

1.1.1 Cepepa 3acmocysanna Eepokooa 2

(1) €Bpokom 2  TOIIUPIOETBCS  HA
MPOCKTyBaHHs  OyAWHKIB Ta  crmopyn 3
KOHCTPYKIISIMU 13 3aii300eTony. Bin Bigmosigae
OCHOBHUM TIOJIOKEHHSIM 1 BHMOTaM MIOJIO iX
0€3IeKH Ta eKCIUTYaTaIIHOT MPUIATHOCTI, OCHOB
iX TpOEKTyBaHHS Ta KOHTPOJIO, SIKi HaBEICHI B
EN 1990 — OcHoBM NpoeKTyBaHHS KOHCTPYKIIIi.

(2)P €Bpokox 2 CTOCYETHCS JIMIIE BUMOT
MILIHOCTI, eKCITyaTarifHo1 MPUAATHOCTI,
JIOBIOBIYHOCTI Ta BOTHECTIHKOCTI 3aJ11300€TOHHUX
KOHCTPYKIINA.  IHIII ~ BMMOTHM,  HampHKIag,
CTOCOBHO  TEIUIO- Ta  3BYKOI30JiAlli, HE
PO3TISIIAIOTHCSL.

(3P  Tlepembauaerncs
€BpOKOJIOM 2 pa3oM 3:

- EN 1990
KOHCTPYKIIH »

- EN 1991 «/lii Ha KOHCTPYKITii»

- hEN-u ans OyaiBenbHUX BHPOOIB, IO
CTOCYIOTHCS 3aJ11300€TOHHUX KOHCTPYKITIH

- ENV 13670-1 «BurotoBneHHs
3a1300€TOHHUX ~ KOHCTpyKmid. Yactuna 1:
3aranbHi IpaBUIIaY

- EN 1998 «IIpoekTyBaHHS CEHCMOCTIMKHX
KOHCTPYKITIH», SKIIO 3aJ1i300€TOHHI KOHCTPYKIIil
3BOJIATHCS B CEHCMIYHUX paliOHaXx.

(4P €Bpokonm 2 momuigeTbcs Ha Ppi3HI
YaCTUHU:

- Yactuna 1-1: 3aranpHi mpaBuia i mpaBuiia
VIS CIIOPY.L

- Uactuna 1-2: 3BaraspHi mnpaBuwia —
Po3paxyHOK KOHCTpPYKIIiif Ha BOTHECTIHKICTh

- Yacruna 2: 3a11i300eTOHHI MOCTH

- Yactuna 3: T'impoTexHiuHi miamipHi Ta
3axucHi Koncrpykuii

KOpPHCTYBaHHS

«OCHOBM  NPOEKTYBaHHS

1.1.2 Cdepa 3acToCyBaHHS HACTAHOBH

(1)P Yactuna 1-2 EN 1992 nommuproerscs
Ha TPOEKTYBaHHs 3aJ1iI300€TOHHUX KOHCTPYKIIH
Ha BUMAJ0K aBapiifHUX CUTYAIlill MiJ Yyac MmoxKexi
Ta TpU3HAYeHa Ui BUKOPUCTAHHS pazoM 3
EN 1992-1-1 ta EN 1991-1-2. Yacruna 1-2
BHM3HAYa€ BIMIHHOCTiI a00 MOTIOBHIOE BUMOTH JIO
MPOEKTYBaHHS 32 HOPMaJIbHOI TEMIIEpaTypH.

(2)P Yactuna 1-2 EN 1992 crocyerbcs
TUIBKM ~ TACHUBHUX  METOJIIB  BOTHE3aXHCTY.
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SECTION 1 GENERAL
1.1 Scope

1.1.1 Scope of Eurocode 2

(1)P Eurocode 2 applies to the design of
buildings and civil engineering works in concrete.
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.

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

(3)P Eurocode 2 is intended to be used in
conjunction with:
— EN 1990 “Basis of structural design”

— EN 1991 “Actions on structures”

— hEN’s for construction products relevant
for concrete structures

— ENV 13670-1 “Execution of concrete
structures. Part 1: Common rules”

— EN 1998 “Design of structures for
earthquake resistance”, when concrete structures
are built in seismic regions

(4)P Eurocode 2 is subdivided in various
parts:

- Part 1-1: General rules and rules for
buildings

- Part 1-2: General rules — Structural fire
design

- Part 2: Concrete bridges

- Part 3: Liquid retaining and containment
structures

1.1.2 Scope of Part 1-2 of Eurocode 2

(1)P This Part 1-2 of EN 1992 deals with the
design of concrete structures for the accidental
situation of fire exposure and is intended to be
used in conjunction with EN 1992-1-1 and
EN 1991-1-2. This part 1-2 only identifies
differences from, or supplements to, normal
temperature design.

(2)P This Part 1-2 of EN 1992 deals only
with passive methods of fire protection. Active



AKTHBHI METOJIY 3aXHCTy HE HaBEJICHI.

(3)P Yactuna 1-2 EN 1992 nomuproerscs
Ha 3aIi300€TOHHI KOHCTPYKIii, LI0 MAalOTh
BUKOHYBaTH KOHKPETHI (QYHKIIT i1 9ac MOXKEXi:

- 3ano0iraHHsl TMepeI4acHOro pPyHHYBaHHS
KOHCTPYKIIi (Hecyda QyHKITis)

- 00MEXEHHS MOIIMPEHHS BOTHIO (TIOJIyM s,
rapsyux rasiB, HQUIUIIKOBOTO HAarpiBaHHs) 3a
MEXi  BHU3HAYCHWX 30H  (OropoJKyBajabHA
yHK1ILsT)

(4)P B wactuni 1-2 EN 1992 wnaBeneHo
OCHOBHI MNpPUHIMOM Ta TpaBwia (IUBHUCH
EN 1991-1-2) po3paxyHKy 3aii300€TOHHHX
KOHCTPYKIIH JJIi BCTAaHOBICHHX BUMOT JIJIS
BUIL[EHABEJACHUX (YHKIIH Ta piBHIB poOOTH.

(5P Yactuna 1-2 EN 1992 crocyerhcs
KOHCTPYKIIA ab00 YacTUHU KOHCTPYKTHUBHOT
CHUCTEMH, IO TMepedyBarOTh B Mekax il
EN 1992-1-1 Tta 3ampoekToBaHi BiIIOBITHUM
YUHOM. 32 BUHSATKOM:

- KOHCTPYKUIN 3 30BHIIIHBOIO IMOIEPEIHBO
HanpyXeHOI0 apMaTypolo

- KOHCTPYKIII 000JIOHOK

(6)P Hameneni B miit yactuni 1-2 EN 1992
METOJMU 3aCTOCOBYIOTH JJIsi BaXXKOro OETOHY
kiacy mirHOCTi 10 C90/C105 BKItOUHO Ta IS
nerkoro Oerony kmacy wminHocTi 10 LC55/60.
JlonaTkoBi Ta aTbTEPHATHBHI METOIH,
BH3HAYEHHS I KJIAciB MIIHOCTI OCTOHY BHIIE
C50/60 naBeneHi B po3ini 6.

1.2 HopmaTuBHi NOCHJIaHHSA

(1) Hacrymri HOpMAaTHBHI JIOKYMEHTH
MICTSITh TIOJIO’KEHHS, SIK1 32 TOTIOMOTOI0 IOCUJIaHb
y [bOMY TEKCTI € TIOJOKEHHAMU LIbOTO
€Bponelicbkoro cranpapry. s gatoBaHuMX
MOCUJIaHb TIOJIAJIBINI TMOMPaBKU ab0 3MIHU IS
Oyab SKUX 3 IUX MyOIiKalliii He 3aCTOCOBYIOThCS.
[Ipote cTopoHaM yroj, 3aCHOBaHMUX Ha I[LOMY
€BPOINEHCHKOMY  CTaHAApPTi, PEKOMEHIYEThCS
BUBYHUTH MOXJIUBICTh 3aCTOCYBaHHS OCTaHHIX
BUJIaHb HOPMATHUBHUX JOKYMEHTIB, 3a3HauY€HUX
HUXKYE. s HEJaTOBAHUX MOCHJIaHb
3aCTOCOBYETHCS OCTaHHS BEpCisi HOPMAaTHBHOTO
JOKYMEHTA.

EN 1363-2: Bumnpo6yBanus Ha
BOTHECTIHKicTh — YacTuHa 2: AnbTepHaTHBHI Ta
J0JTaTKOBI METOIH,

EN 1990: €Bpokon: OCHOBH NPOEKTYBaHHS
KOHCTPYKIIiH ;

EN 1991-1-2:

€ppoxon 1: Jlii Ha

npACTY-H b EN 1992-1-2:201X

methods are not covered.

(3)P This Part 1-2 of EN 1992 applies to
concrete structures that are required to fulfil
certain functions when exposed to fire, in terms
of:

- avoiding premature collapse of the
structure (load bearing function)

- limiting fire spread (flame, hot gases,
excessive heat) beyond designated areas
(separating function)

(4P This Part 1-2 of EN 1992 gives
principles and application rules (see EN 1991-1-2)
for designing structures for specified requirements
in respect of the aforementioned functions and the
levels of performance.

(5)P This Part 1-2 of EN 1992 applies to
structures, or parts of structures, that are within
the scope of EN 1992-1-1 and are designed
accordingly. However, it does not cover:

- structures with prestressing by external
tendons

- shell structures

(6)P The methods given in this Part 1-2 of
EN 1992 are applicable to normal weight concrete
up to strength class C90/105 and for lightweight
concrete up to strength class LC55/60. Additional
and alternative rules for strength classes above
C50/60 are given in section 6.

1.2 Normative references

The following normative documents contain
provisions that, through reference in this text,
constitute provisions of this European Standard.
For dated references, subsequent amendments to,
or revisions of, any of these publications do not
apply. However, parties to agreements based on
this European Standard are encouraged to
investigate the possibility of applying the most
recent editions of the normative documents
indicated below. For undated references, the latest
edition of the normative document referred to
applies.

EN 1363-2: Fire resistance tests — Part 2:
Alternatives and additional procedures;

EN 1990: Eurocode: Basis of structural

design;
EN 1991-1-2: Eurocode 1 - Actions on

11
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KoHCTpyKLii — Yactuna 1-2: 3araneni nii — Jii Ha
KOHCTPYKITIi IiJ] 4ac MOXKexKi,

EN 1992-1-1: €Bpokox 2. IlpoexTyBaHHS
3ai300€TOHHUX KOHCTpyKUid — Yactuna 1-1:
3arasipHi MpaBUIIa Ta MpaBuiia Uit OyaiBenb

EN 10080: Cranp st apmyBaHHs OETOHY —
ApMaTypHa cTalib, M0 MiATAETHCS 3BAPIOBAHHIO —
3araibHi MpaBuIIa

EN 10138-2: TIlomepenHbo HampyKeHa
cranb — Yactuna 2: J{pir

EN 10138-3: TIlomepenHbo HampyKeHa
ctanb — Yactuna 2: Kanat

EN 10138-4: TIlomepenHbo HampyKeHa

ctanb — Yactuna 2: CTpuxeHb

1.3 lIpunyumenus

VY uiii HacTaHOBI 3aCTOCOBYIOTH 3arajibHi
npunyiieHHs, mo HasegeHi B EN 1990 ta EN
1992-1-2.

1.4 Po30iskHocTi MiXK NpPUHOUNIAMHU Ta
3aCTOCOBYBAHUX MPABUJI

(1) 3acrocoByroTh TpaBMIIa, 10 HaBEACHI B
EN 1990.

1.5 Tepminu Ta BUZHAYEHHS IOHSATH

VY miif wactuni 1-2 EN 1992 3actocoByroth
TepMiHU Ta BU3HauYeHHs, 10 HaBeaeHl B EN 1990,
EN 1991-1-2 ta momaTkoBi:

151 Kputnuna TeMmepaTypa
HarpiBaHHs apMarypmu: Temnepatypa
apMatypu, 3a SKOi OUIKYETbCSI pPYHHYBAaHHSA

eleMeHTa T 4Yac TOXKEX1 (epaHuuHutl cmau 3

802HeCMIlIKOCMi 3a O03HAKOK 6Mpamu Hecyyoi

30amnocmi R), 1m0 BinOyBa€eThCs 3a JAHOTO PIBHS
HaTPY)XEHHs apMaTypH

1.5.2 IIporuno:xke:xxna criHa: CriHa, 10
po3nuisie  BiACIKM (SK TMpaBWIO CHOPYIH) 1
3alpOeKTOBaHa ISl 3a0€3ICUCHHS BOTHECTIHKOCT1
Ta CTIAKOCTI KOHCTPYKI[IM, BKIIOYAIOYH OIIIp
TOPU30HTAIILHOMY HaBaHTKEHHIO, 100 Mij 4ac
MOXKEXKI Ta pPyHHYBaHHI KOHCTPYKIN 3 ofHiel
CTOPOHH CTIHHM, MOIIHMPEHHS BOTHIO Kpi3b CTIHY
BUKJTIOUYAIOCS

1.5.3 MaxkcumajabHui piBeHb
Hanpy:keHHs1. PiBeHb HampyKeHHs, I 3alaHoi
TeMIepaTypd, 3a  SKOTO  Ha  jlarpami
“HarnpyXeHHs-aedopmartis” I L cTani

BiZIOyBa€ThCS Mepexif] y IIIACTUYHY CTaJiI0
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structures - Part 1-2: General actions - Actions on
structures exposed to fire;

EN 1992-1-1: Eurocode 2. Design of
concrete structures - Part 1.1: General rules and
rules for buildings

EN 10080: Steel for the reinforcement of
concrete - Weldable reinforcing steel — General

EN 10138-2: Prestressing steels - Part 2:
Wire

EN 10138-3: Prestressing steels - Part 3:
Strand

EN 10138-4: Prestressing steels - Part 4: Bar

1.3 Assumptions
The general assumptions given in EN 1990
and EN 1992-1-2 apply.

1.4 Distinction between principles and
application rules
(1) The rules given in EN 1990 apply.

1.5 Definitions

For the purposes of this Part 1-2 of
EN 1992, the definitions of EN 1990 and of
EN 1991-1-2 apply with the additional
definitions:

151 Critical temperature of
reinforcement: The temperature of reinforcement
at which failure of the member in fire situation
(Criterion R) is expected to occur at a given steel
stress level.

1.5.2 Fire wall: A wall separating two
spaces (generally two buildings) that is designed
for fire resistance and structural stability, and may
include resistance to horizontal loading such that,
in case of fire and failure of the structure on one
side of the wall, fire spread beyond the wall is
avoided.

1.5.3 Maximum stress level: For a given
temperature, the stress level at which the
stressstrain relationship of steel is truncated to
provide a yield plateau.



1.5.4 YacTuHa KOHCTPYKTHBHOI CHCTEMH:
OxpeMa yacTuHa BCi€l KOHCTPYKTUBHOI CHCTEMHU
3 BIANOBIAHMMH TPAaHWUYHHUMH YMOBAaMH Ta
YMOBaMH CITUPAHHS

1.5.5 Borue3axucHi nokpurts: Marepianu

abo croyryueHHsT MarepialliB, [0 HAHECEeHI Ha
KOHCTPYKITIO JUTS ITiIBUIIIEHHS BOTHECTIMKOCTI

1.5.6 IlpuBenenuii momepeynmii nepepis:

[Tonepeunun nepepi3 KOHCTPYKIIii JUIs
pPO3paxyHKy Ha BOTHECTIHKICTb, 10
3aCTOCOBYETbCSI IPU  BUKOPHUCTAHHI  METONY
TIPUBENIEHOTO  TIOTEPEYHOro  Tepepisy. Moro
OTPUMYIOTh HUIIXOM BUKJIIOUEHHSIM 13

3aJIMIIKOBOTO TOMEPEYHOTO IMepepisy YacTHH
MONIEPEYHOT0 Mepepi3y, Omip Ta KOPCTKICTh SIKUX
JOPIBHIOIOTH HYITIO.

1.6 Ilo3HaueHHn
1.6.1 JonaTkoBi cumBosu 10 EN 1992-1-1

a)p JlonaTkoBi
BUKOPHCTOBYIOTHCS:

CHMBOIJIH, 110

Benuxi namuncoki nimepu

Edfi po3paxyHKOBUI HaBaHTa)XYBaJbHUU €EKT
i 9ac HOXKeXKI1

Ed  po3paxyHKoBWI HaBaHTaXKYyBadbHUU €(EKT
3a HOpMaJIbHOI TEMIIEPATYPHU

Rdfi pO3paxyHKOBHM OMmip MiAg dYac TMOXKEXKI;
Rafi(t) mast acy t

R 30 or R 60, ... xj1ac BOrHECTIMKOCTI 32 03HAKOIO
BTpaTH Hecy4oi 3AaTHOCTI npoTsiroM 30 abo
60 XBUJIUH 3a CTaHJAPTHOTO
TEMIIEPATYPHOTO PEKUMY

E 30 or E 60 ... k;mac BOrHECTIMKOCTI 3a 03HAKOIO
BTpaTu miuticHocTi npotsrom 30 abo 60
XBWJIMH 3a CTaHAAPTHOTO TEMIEPAaTypHOTO

pPeKUMY
1 30 or | 60, ... KJlac BOrHECTIIKOCTI 3a O3HAKOXO
BTpaTH  TEIUIOI30JIOBAJILHOT  37aTHOCTI

nporsrom 30 abo 60 xBuiamMH 3a
CTaHJAPTHOT'O TEMIIEPATYPHOTO PEXUMY
T temneparypa, K  (mepeHocsATbcs 3
temnepatypu 6, °C);

Xk XapakTepUCTUYHE 3HA4YEHHS
XapaKTEPUCTUKU MIIIHOCTI abo
nepopMaTUBHOCTI 3a HOPMaJIbHUX
TeMIeparyp

Xdfi PO3PAaXyHKOBI XapaKTEPUCTUKU  MIIHOCTI

npACTY-H b EN 1992-1-2:201X

1.5.4 Part of structure: isolated part of an
entire structure with appropriate support and
boundary conditions.

1.5.5 Protective layers: Any material or
combination of materials applied to a structural
member for the purpose of increasing its fire
resistance.

1.5.6 Reduced cross section: Cross section
of the member in structure fire design used in the
reduced cross section method. It is obtained from
the residual cross section by removing parts of the
cross section with assumed zero strength and
stiffness.

1.6 Symbols

1.6.1  Supplementary
EN 1992-1-1

(1)P The following supplementary symbols
are used:

symbols  to

Latin upper case letters

Eqas design effect of actions in the fire situation

Eq design effect of actions for normal
temperature design

Rafi design resistance in the fire situation; Ra,iw)

at a given time t.

R 30 or R 60, ... fire resistance class for the load-
bearing criterion for 30, or 60... minutes in
standard fire exposure

E 30 or E 60, ... fire resistance class for the
integrity criterion for 30, or 60... minutes in
standard fire exposure

I 30 or I 60, ... fire resistance class for the
insulation criterion for 30, or 60... minutes
in standard fire exposure

T temperature [K] (cf 6 temperature [°C]);

Xk characteristic wvalue of a strength or
deformation property  for normal
temperature design

Xafi design strength or deformation property in

13
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a6o negopMaTUBHOCTI M1 Yac MOKEKI

Mani namuncoki 1imepu

a BiICTaHb BiI HaWOIMXk40i 0OIrpiBaHOI
MOBEPXHI JO0 OCi HeHampyxeHoi abo
MOTIEpEeTHRO HANPYXKEHO1 apMaTypu (Hagani
BIZICTaHBb /IO OCi apMaTypu)

Cc  TemIoeMHICTh OeTony, J[x/(kr-K)

fck(0) xapakTepucTiuHe  3HAYCHHS  MIHOCTI
OeTOHY Ha CTHCK 3a TeMmIeparypu 6 mis
3aaHoi nedopmarii

fck,t(0)xapakTepucTuuHe  3HAYEHHS  MIIHOCTI
O0eTOHY Ha pO3TAT 3a TemmepaTypu 6 s
3ajaHoi nedopmartii

fpk(0) xapakTepuctuune 3HAYEHHS oTI0py
MOTIEPEeIHBO  HANPYXKEHOI apMmarypu 3a

Temrepatypu 6  anus TeMieparypHoi
nedopmarii
fsk(0) xapakTepuctuune 3HAYCHHS oTIopy

HEHANpYyXXeHO1 apMaTypy 3a TeMmreparypu 6

Ui TeMIepatypHoi nedopmarii
Ke)=Xk@)/Xk Koe®IllieHT 3HWKEHHS ISl MIIIHOCTI

abo gegopMaTHUBHOCTI 3a TeMIepaTypu 6

N=Noed,fi/(0,7(Acfca+Asfyd)) piBeHb HaBaHTaKECHHSI
KOJIOHH 32 HOPMAJIbHUX TEMIIepaTyp
t TPUBAJIICTh BOTHEBOTO BILIUBY, XB

Mani epeywvxi nimepu

yMfi  KOedIIi€eHT HAAIMHOCTI MaTepialy i Jac
MOXKEXK1

ni=Edfi/Ed KoedIieHT 3HIKEHHS, 10 BH3HAYa€E
pIBEHb HAaBAaHTAXKEHHS ITiJ] 4ac MOXKEXK1

1i=NEed fi INRd KOedillieHT BUKOPUCTAHHS i Yac
TTOXKEXK1

gce) TemrmeparypHa nedopmariis 6eToHy

gp() TemmepaTypHa nedopmarllis MONepeaIHbO
HaNpyXeHOi apMaTypu

g(p) TemmeparypHa AedopMallisi HEHANPYXKEHOT
apMarypu

gfi  Aedopmarllis HeHapyKEeHO1 Ta MOIepeIHbO
HanpyXeHOi apMaTypu 3a Temrneparypu 6

Ac  TeruionpoBigHICTH 6eToHy, BT/(MK)

Aofi THYYKICTh KOJIOHH IiJ Yac MOXKExi

Ocfi HampyKeHHS CTHCKY B O€TOHI ImiJ dac

MOXKEX1
Osfi HalpY)KEHHS apMaTypH ITiJ 4ac MOXKexi
0 Temmneparypa, °C

O«  xpuTuuHa Temmneparypa, °C
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the fire situation

Latin lower case letters
a axis distance of reinforcing or prestressing
steel from the nearest exposed surface

Cc  specific heat of concrete [J/kgK]

fekey Ccharacteristic value of compressive strength
of concrete at temperature 6 for a specified
strain

fekte) Characteristic value of tensile strength of
concrete at temperature 6 for a specified
strain

fok@) characteristic  value of strength  of
prestressing steel at temperature 6 for a
specified strain

fske) characteristic strength of reinforcing steel at
temperature 6 for a specified strain

ke)=Xk@)/Xx reduction factor for a strength or
deformation property dependent on the
material temperature 6

N=Noed,ii/(0,7 (Acfca+Asfya)) load level of a column
at normal temperature conditions

t time of fire exposure (min)

Greek lower case letters

ymfi partial safety factor for a material in fire
design

ni=Eq,f/Eq reduction factor for design load level
in the fire situation

ui=NEed,fi /Nrg degree of utilisation in fire situation

ece) thermal strain of concrete
ep) thermal strain of prestressing steel

eso) thermal strain of reinforcing steel

esfi  strain of the reinforcing or prestressing steel
at temperature 0

e thermal conductivity of concrete [W/mK]

Aofsi  slenderness of the column under fire
conditions

ocfi compressive stress of concrete in fire
situation

osii  Steel stress in fire situation

0 temperature [0C]

O critical temperature [0C]
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1.6.2 TonoBuenns a0 EN 1992-1-1, 1.6.2 Supplementary to EN 1992-1-1,
BUKOPHCTOBYIOTHCSI HACTYIIHI IHJICKTH the following subscripts are used:
fi 3HAUEHHS I1J] 4ac MOKEXI fi value relevant for the fire situation

dependent on the time
dependent on the temperature

t 3aJISKHICTD BiJl 4acy
0 3aJISKHICTD BiJl TEMIIEPATypH

@f—P

15
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PO3JLI 2
IIPOEKTYBAHHS

OCHOBH

2.1 Bumorn

2.1.1 3arajbHi moJI0KeHHA

(1)P  Sxkmo BCTaHOBICHI BHMOTH IO
MEXaHIYHOTO  OMOpy M  dYac  TOXKEexi,
3ai300€TOHHI ~ KOHCTPYKIii TPOEKTYIOTh Ta

OyIyloTh TaKMM YHHOM, MO0 BOHU 30epirayim
HECydy 3JaTHICTb MPOTSATOM  BHU3HAUEHOTO
BOTHEBOI'O BILIUBY.

(2)P Tlpu posmomauti Ha MPOTHIOKEKHI
BIJICIKH €JIEMEHTH, 10 OTOPOJUKYIOTh
MPOTUIIOKEKHUI BIACIK, pa3oM 3 BYy3JaMmH,
MIOBUHHI IPOEKTYBaTUCSA Ta OyayBaTHCS TaKUM
YUHOM, 1100 BOHUM 30epiraju Oropo/JKyBaJbHY
3MaTHICTh MPOTSATOM BIAMOBIIHOTO BOTHEBOTO
BILUTUBY. 3a3HaueHe Mae 3a0e3MedyBaTHCh, KOJU
HeoOXiIHO, 1m100:

- He BigOyBajach BTpaTa IIUTICHOCTI, JUB.
EN 1991-1-2

- He BinOyBagach BTpaTa
TEIUI0130IF0BaILHOT 31aTHOCTI, 1uB. EN 1991-1-2

- 00MeXyBaJIOCh TEIJIOBE BUIPOMIHIOBAHHS

3 HEOOIrpiBaHOT CTOPOHH.
Mpumirka 1. lus. BuzHauenns B EN 1991-1-2.
Mpumirka 2. [ns 3ami300€TOHHUX KOHCTPYKIIIH,
pPO3MIISTHYTHX B Wi uacTuHi 1-2, KpuTepiil TermioBoro
BHIIPOMIHIOBAHHS HE 3aCTOCOBYETHCSI.

(3)P Kpurepiit gedopmaiiii 3aCTOCOBYIOTh y
BHUIMAJKaX, KOJU 3aco0M 3axucTy abo Kputepil
PO3paxyHKy sl OrOpPOJUKYBAJILHUX EIIEMEHTIB
MoTpeOyIOTh ypaxyBaHHs Aedopmallii HeCydux
KOHCTPYKITIH.

(4) Hedopmamii HECYyunxX KOHCTPYKIIIN HE
BPaxXOBYIOThCS:

- TIpH OLIHI[I e()eKTUBHOCTI 3aCO0IB 3aXUCTY
3rigHo 3 4.7;

- SKIIO  OTOPO/KYBalbHI  €IEMEHTH
BIIOBIAOTh BUMOTraM MiJI 4aCc HOMIHAJIBHOTO
BOTHEBOTO BILIHBY.

2.1.2 HomiHaJbHHMI BOTHEBHI BILIUB

(1)P Hnst craHmapTHOTO TEMIEPAaTYPHOTO
pPeKUMY  KOHCTPYKIii  MarloTh  BIiANOBIIATH
IpPaHUYHUM CTaHaM 3 Borsecrtiiikocti R, E Ta I
TaKUM YHHOM:

- OTOpPOJUKYBaJIbHI: TpAaHUYHUI CTaH 3
BOTHECTIHKOCTI 3a O3HAKOIO BTpaTH LiTiCHOCTI E
(ULTiCHICTR) Ta, SKII0 BUMAraeTbcs, T'PaHUYHHMA
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SECTION 2 BASIS OF DESIGN

2.1 Requirements

2.1.1 General

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

(2)P Where compartmentation is required,
the elements forming the boundaries of the fire
compartment, including joints, shall be designed
and constructed in such a way that they maintain
their separating function during the relevant fire
exposure. This shall ensure, where relevant, that:

- integrity failure does not occur, see
EN 1991-1-2

- insulation failure does not occur, see
EN 1991-1-2

- thermal radiation from the unexposed side
is limited.

Note 1: See EN 1991-1-2 for the definitions.

Note 2: For concrete structures considered in this
Part 1-2 thermal radiation criteria are not relevant.

(3)P Deformation criteria shall be applied
where the means of protection, or the design
criteria  for separating elements, require
consideration of the deformation of the load
bearing structure.

(4) 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 4.7,

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

2.1.2 Nominal fire exposure

(1)P For the standard fire exposure,
members shall comply with criteria R, E and | as
follows:

- separating only: integrity (criterion E) and,
when requested, insulation (criterion 1)



CTaH 3 BOTHECTIMKOCTI 3a O3HAaKOI BTpaTH
TETI0130JI0BAILHOT 3IaTHOCTI I
(Teroi30I0BaIbHA 3JATHICTS)

- Hecydi: TPaHUYHHIA CTaH 3 BOTHECTIHKOCTI
3a O3HAKOK BTpaTH Hecydoi 3maTtHocTi R
(MexaHIYHHIA OTIIp)

- OTOpPOJDKYBaJIbHI Ta HECydYi: TpaHH4HI
crann 3 BorHectiiikocti R, E Ta, skmo
BUMAaraerncs, |

(2) I'panuyHmii craH 3 BOTHECTIMKOCTI 3a
O3HAaKOI  BTpaTH  Hecy4yoi 3matHocti R
BBAXKAE€TLCST 3a0e3IeueHnM, SKIIO 3a0e3IedeHa
Hecy4a 3/1aTHICTh MPOTITrOM MOTPIOHOIO Yacy Mif
94ac BOTHEBOTO BIUIHBY.

(3) I'paHMYHUM CTAHOM 3a O3HAKOIO BTPATH
TEIUTO130II0BAJIbHOT 371aTHOCTI | € mepeBuIeHHs
CepeHbOi  TemmepaTypd Ha  HEOOIrpiBHIN
MOBEPXHI  HAJ  IOYAaTKOBOIO CEpENHBOIO
TeMrieparyporo 1€l moeepxHi Ha 140 K ao
MEPEeBUILEHHS TeMIepaTypy B JOBUIbHIN TOUII
HEOOIrpiBHOT ~ MOBEpPXHI  HaJ  MOYATKOBOIO
TeMIieparyporo B 1iif Tourni Ha 180 K

(4) 3a TeMIepaTypHOTO PEKUMY 30BHIITHBOT
MOKEK1 3aCTOCOBYIOTHCS Tl caM1 I'PaHUYHI CTaHU

(R, E, I), ame mnocunanHs Ha w0 KpPHUBY
1IeHTUDIKYETHCS JiTepamMu «ef» (nuB.
EN 1991-1-2).

5) 3a TEMIIEPaTypHOTO PEKUMY

BYIJIEBOJIHEBOI IMOXKEXKI 3aCTOCOBYIOTBCSI Ti cami
rpaanyHi ctanu (R, E, I), ane mocunanas Ha 1110
KpuBy ineHTHQIKyeTbes mitepamu «HCy». mus.
EN 1991-1-2

(6) Komu BepTHKaIbHUN OTOPOKYBATBHUN
Hecydnid ab0  HEHECYYMH  €JEMEHT  Ma€
BIANOBIAAaTH  BHMOTaM  CIOPUHHATTS  yAapy
(rpaHUYHUN CTaH 3 BOTHECTIMKOCTI 3a O3HAKOKO
BTpaTH 3JIaTHOCTI YMHUTH OIIp MEXaHIYHOMY
ynapy M), eleMeHT TMOBUHEH BHUTPUMYBATH
TOPU30OHTAIBHE  30CEPEDKCHE  HAaBAHTAXKCHHS
3rigHo 3 EN 1363 Part 2.

2.1.3 [TapameTpuyHUii BOTHeBUH BILIUB

2.1.3.1 Hecyuya 3patHicTh Mae OyTu
3abe3neveHa MPOTATOM BCiel MOXKEXI,
BKJIFOYAlOuM (pa3y 3aTyxaHHs, ab0 BHU3HAYEHOTO
IIPOMDKKY 4acy.

2.1.3.2 ]lns mepeBIipKH OTOPOKYBAIBHOT
3JTaTHOCT1 3aCTOCOBYETHCS HACTYIIHE, 32 YMOBH,
1110 HOpMasbHa TeMreparypa ctanouth 20 °C:

- TIEPEBUILIECHHS CEPEeIHbOI TEMIIEPaTypH IO
BCill HEOOIrpiBHIN MOBepXHi Mae OyTu He OuIbIIe
140 K, a MABUIIIEHHS MaKCUMaJILHO1

npACTY-H b EN 1992-1-2:201X

- load bearing only: mechanical resistance
(criterion R)

- separating and load bearing: criteria R, E
and, when requested |

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

(3) Criterion “I” may be assumed to be
satisfied where the average temperature rise over
the whole of the non-exposed surface is limited to
140 K, and the maximum temperature rise at any
point of that surface does not exceed 180 K

(4) With the external fire exposure curve the
same criteria (R, E, I) should apply, however the
reference to this specific curve should be
identified by the letters "ef" (see EN 1991-1-2).

(5) With the hydrocarbon fire exposure
curve the same criteria (R, E, I) should apply,
however the reference to this specific curve
should be identified by the letters "HC", see EN
1991-1-2

(6) Where a vertical separating element with
or without load-bearing function has to comply
with impact resistance requirement (criterion M),
the element should resist a horizontal
concentrated load as specified in EN 1363 Part 2.

2.1.3 Parametric fire exposure

(1) The load-bearing function should be
maintained during the complete endurance of the
fire including the decay phase, or a specified
period of time.

(2) For the verification of the separating
function the following applies, assuming that the
normal temperature is 20°C:

- the average temperature rise of the
unexposed side of the construction should be
limited to 140 K and the maximum temperature

17
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TeMreparypu y Oyab-sKiii TOUIll MOBEpXHI Mae
oyru He Oumpme 180 K mporsrom ¢asm
HarpiBaHHsA, JOKM He  Oydae  JOCATHYTa
MaKCHUMallbHa TeMIepaTypa HOoBITps;

- mpoTsroM a3y 3aTyxaHHS TEepPEBUILCHHS
cepelHbOl TemIeparypd Ha Bcili HeoOIrpiBHii
noBepxHi Mae Oyru He Oimpme 4601, a
MIEPEBUILEHHS MAaKCHUMaJIbHOI TeMIlepaTypu Yy
Oynp-sKiil TOUIl MOBEpXHi He Ounbine 46>.

Mpumirka. 3HawenHs 461 T1a 46, 1o
BHUKOPHCTOBYIOThCS B KpaiHi, MOke OyTH 3a3Ha4eHHHd B ii

HamionaneHoMy  Jlomatky. PekoMeHmoBaHI  3HAYCHHS
46,=200 K Tta 46,=240 K.

2.2 BiuiuBu

(1)P TemnoBi Ta MexaHi4Hi
npuiMaroThes 3riqHo 3 EN 1991-1-2

(2) Ha momatox mo EN 1991-1-2 cryminb
YOpPHOTH OETOHHOI MOBepXH1 NpuiiMaerncs 0,7.

BIIJTUBU

2.3 Po3paxynkosi
BJIACTHBOCTEI MaTepiajiB

(1)P Po3paxyHKOBi 3HAa4YeHHS MEXaHIYHHX
BJIACTUBOCTEH MarepiariB (MIITHICTD Ta
nedopmartisi) Xqfi HABEACH] HIDKYE:

3HAYCHHA

Xii,d=KoXk/ymfi

ae:

Xk — XapaKTepUCTUYHE 3HAYECHHS MIITHICHUX

9 nedopmMariftHux BJIACTUBOCTEH

(3azeuuati fx uu Ex) s po3paxyHKy 3a

HOpPMAJILHUX  TEMIlepaTyp  3TiIHO 3

EN 1992-1-1,

Ko — KoeQIieHT 3HMKEHHS MIIHICHUX YH

nepopmaniiinux  BmactuBoctedn  (Xk.o/Xk)

3QJICKHUX BiIl TeMIepaTypu Marepiany,

mB. 3.2.;

yMfi  —  KoOedIieHT  HaaiiHOCTI  JJIs

BIIMOBIIHUX BJIACTUBOCTEH Martepiany mia

4ac TOXKEexXI.

(2) Po3paxyHKOBI 3HaYEeHHS TEIIODI3ZUIHUX
BJIACTUBOCTEH Martepiaiy Xdfi BA3HAYAIOTh TaKHUM
YHHOM:

- 30UIbIICHHS 3HAYEHb BJIACTUBOCTEH B
LUIIX Oe3IeKu:

- 3MEHILUEHHS 3HA4YEHb BJIACTUBOCTEN B
LUTAX Oe3IeKu:;

Xi,d=ym,fiXk,0

ae:

Xko — 3HAUEHHS BIACTUBOCTEH Marepiany
OpU  po3paxyHKax Ha BOTHECTIHKICTb,
3aJIeKHUX BIJ TeMIepaTypu Marepiany
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rise of the unexposed side should not exceed 180
K during the heating phase until the maximum
gas temperature in the fire compartment is
reached,

- the average temperature rise of the
unexposed side of the construction should be
limited to 46: and the maximum temperature rise
of the unexposed side should not exceed 46

during the decay phase.

Note: The values of 46, and 46, for use in a Country
may be found in its National Annex. The recommended
values are 46,=200 K and 46,=240 K.

2.2 Actions

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

(2) In addition to EN 1991-1-2, the
emissivity related to the concrete surface should
be taken as 0,7.

2.3 Design values of material properties

(1)P Design values of mechanical (strength
and deformation) material properties Xqfi are
defined as follows:

(2.1)
where:

Xk is the characteristic value of a strength or

deformation property (generally fc or Ex)

for normal temperature design to

EN 1992-1-1;

ko is the reduction factor for a strength or
deformation property (Xko/Xk), dependent
on the material temperature, see 3.2.;

ymsi IS the partial safety factor for the

relevant material property, for the fire

situation.

(2) Design values of thermal material
properties Xq 1 are defined as follows:

- if an increase of the property is favourable

for safety:
Xfi,d=Xk,olym fi

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

(2.2b)
where:
Xk 1s the value of a material property in fire
design, generally dependent on the material
temperature, see section 3;



(po3in 3);
yMfi — Koe(dillieHT HaXIHHOCTI BIAMOBIIHUX
BJIACTUBOCTEH MaTepiaiy MiJ 4ac MOXKexXi.

Mpumitka 1. 3Ha4eHHS Ymfi, IO BUKOPUCTOBYETHCA
B KpaiHi, Moxxe Oyrm 3a3Hauenuii B i HamionamsHOMY
Honatky. PekoMeH10BaHI 3HAYCHHS:

Hns  termodi3sMuHUX — BIACTUBOCTEH  OETOHY,
HEHANPY)KCHOI Ta TMONMEePEeIHhO HAMPYXKEHOI apMaTypu
ymfi=1,0

Hnst MEeXaHIYHUX BJIACTUBOCTEH OeTony,
HEHANPY)KCHOI Ta TMONMEPEeIHhO HAMPYXKEHOI apMaTypu
ymfi=1,0

MpumiTtka 2. SKI0 pPEeKOMEHIOBaHI 3HAYCHHS
3MIHIOIOTHCS, BiJIIOBiIHI TaOIMYHI 1aH] MOTPEOYIOTh 3MIHH.

2.4 MeTtoau nepesipku

2.4.1 3araabHi M10JI0KeHHSA

(1)P Monens KOHCTPYKTHBHOI CHCTEMH,
NpUMHATA I pO3paxyHKy 3a III€I0 YaCTHHOIO
1-2 EN 1992, BigoOpaxkae odikyBaHy poOOOTY
KOHCTPYKIIH MiJ] yac MOXKEeXI.

(2)P HeoOximHO mepeBipuTH BILUIUB MOXKEXKI
Ha BIATIOBITHOMY IPOMDKKY yacy t:

npACTY-H b EN 1992-1-2:201X

ymfi 1S the partial safety factor for the
relevant material property, for the fire

situation.
Note 1: The value of yms for use in a Country may be
found in its National Annex. The recommended value is:

For thermal properties of concrete and reinforcing
and prestressing steel: ym=1,0

For mechanical properties of concrete and reinforcing
and prestressing steel: ym=1,0

Note 2: If the recommended values are modified, the
tabulated data may require modification.

2.4 Verification methods

2.4.1 General

(1)P The model of the structural system
adopted for design to this Part 1.2 of EN 1992
shall reflect the expected performance of the
structure in fire.

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

Efi,a<Riid (2.3)

e

Edfi — po3paxyHKOBHI HaBaHTa)XyBaJIbHHUI

edeKT M Yac MOXKeXi, 0 BU3HAYAETHCS

3rigao 3 EN 1991-1-2, 1 BKiro4ae pe3yapTat

B1JI TEIIJIOBOTO PO3MIUPEHHS Ta Aeopmarrii

Rdtfi — BIAMOBIAHUN PO3paXyHKOBHH OIIIp

i 9acC HOKEXKI.

(3) Po3paxyHOK KOHCTPYKINH IIif dYac
MOKEX1 BUKOHYIOTH 3a po3aiiom 5 EN 1990.

Mpumirka. [{ns nepeBipky BiAMOBIAHOCTI BUMOTam
HOPMOBAHO1 BOTHECTIMKOCT1 AOCTAaTHBO IIPOBECTH aHaI3
OKPEMOI KOHCTPYKIIi.

(4) Konm mpaBmia 3acTOCyBaHHS, IO
HaBeleHl B yYacTuHl 1-2, [iiicHl jume s
CTaHJAPTHOTO TEMIIEPATYPHOTO PEKUMY, IIe
3a3HAYAETHCS Y BIAMOBIIHUX MYHKTaX HACTAHOBU

(5) Tabauuni maHi, 1110 HABEACHI B PO3/IiIi 5,
0a3ylOThCSl HAa CTaHIAPTHOMY TEMIEPATypPHOMY
pEXKUMI.

(6)P sk ampTepHaTHBA MPOCKTYBAHHIO 3a
pPO3paxyHKOM, pO3PAaxXyHOK Ha BOTHECTIMKICTh
MOXe 0a3yBaTHCh Ha pe3yJbTaTaX BOTHEBHX
BUINIPOOYBaHb a00 Ha TMO€IHAHHI pe3yJbTaTiB

BOTHEBUX BUIIPOOYBaHb 3 pO3paxyHKaMH, JUB.
EN 1990, po3ain 5.

2.4.2 AHaJi3 KOHCTPYKIii
(1) HaBantaxyBanbHUl e(eKT BHU3HAYAIOThH

Where

Eqi is the design effect of actions for the fire

situation, determined in accordance with

EN 1991-1-2, including effects of thermal

expansions and deformations

Ratfi IS the corresponding design resistance

in the fire situation.

(3) The structural analysis for the fire
situation should be carried out according to
Section 5 of EN 1990.

Note: For verifying standard fire resistance
requirements, a member analysis is sufficient.

(4) Where application rules given in this
Part 1-2 are valid only for the standard
temperature-time curve, this is identified in the
relevant clauses

(5) Tabulated data given in section 5 are
based on the standard temperature-time curve.

(6)P 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, see EN 1990, Section 5.

2.4.2 Member analysis
(1) The effect of actions should be
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3 PO3paxyHKy KOHCTPYKIiii B MOMEHT 4acy t=0 3
BUKOPUCTAaHHAM KOG(IIIEHTIB CIOJYYCHHS /1,1
a60 21 BigmoBinHO 10 EN 1991-1-2, po3min 4.
2 Sk copomeHHs IO 24.2.1
HAaBAaHTAXYBAIbHUN €(QEKT MOXHa OTpUMATH 3

determined for time t=0 using combination factors
W11 Or yipaccording to EN 1991-1-2 Section 4.

(2) As a simplification to (1) the effects of
actions may be obtained from a structural analysis

pPO3paxyHKy  KOHCTPYKIIH 32  HOpMaJbHOT for normal temperature design as:
TEMIIEpATypPH:
Efig=nfi Ed (2.4)
Jle Where

Edq — po3paxyHkoBe 3HAUYEHHS BiOIOBITHOTO

3yCWJUIA 4Yd MOMEHTY 3a HOPMAaJbHHX

TeMIepaTyp Ha OCHOBHI  CIIOJYYEHHS

HaBaHTaxeHb (uB. EN 1990);

Nfi — KOE(QIIEHT 3HMKEHHSA, 110 BU3HAYae

pIBEHb HaBaHTA)KEHHS 1] Yac MOKEXI.

(3) KoedimieHT  3HWKEHHS i IS
CIIOJIyYEHHSI HaBaHTaXxeHb 3a Gopmyinoro (6.10) B
EN 1990 mae Bu3Havatucs 3a:

nfi=

abo U1 crojydeHb HaBaHTaxeHb (6.10a) Ta
(6.106) B EN 1990 sax w™eHIIe 3HAYCHHS B
HaBeJICHUX HUX4Ye opMysiax:

G‘r{""-l’ﬁ_@k,'_

_TG Cr¥ Qe ks

Eq is the design value of the corresponding

force or moment for normal temperature

design, for a fundamental combination of

actions (see EN 1990);

n1i 1s the reduction factor for the design load

level for the fire situation.

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

(2.5)
or for load combination (6.10a) and (6.10b)

in EN 1990 as the smaller value given by the two
following expressions:

_ G'r{"'wﬁ_@?{,‘_
71ﬁ—_r|3 Gyt 10 Qs (258.)
7= Gy +¥4Qua (2.5b)
r6Gk +701Qk 1
ne where
Qk1 — TOJIOBHE 3MiHHE HABaHTAKEHHSI, Q.1 is the principal variable load;
Gk —  XapakTepHCTHYHE  3HAYCHHS Gk is the characteristic value of a permanent
[TOCTIITHOTO HAaBAHTAXKEHHS,; action;
vy — Koe(illieHT HaMIHHOCTI MOCTIHOIrO ye IS the partial factor for a permanent
HaBaHTAKEHHS; action;
yQ1 — KOeQIllieHT HaaifHOCTI 3MIHHOIO yo.1 1S the partial factor for variable action 1;

HaBaHTa)KEHHA 1;

wii — Koe(DIIIEHT CIOJIYYeHHS HaBaHTAXKCHB
JUI IAKJIIYHUX Ta KBA3IMOCTIHUX 3HAYEHb,
HaBeJICHUX SK W11 abo w21 3rigHo 3 EN

1991-1-2
' KoedirieHT 3HIDKECHHS TUTS
HECHPHSITINBOTO MIOCTIMHOTO

HaBaHTaxeHHS G

Mpumirka 1. CrocoBHo dopmynu (2.5), npukianu
3MIHU 3HAa4YeHb KOC(II[EHTIB 3HIDKCHHS #fi 3aJIEKHO Bif
BifHOIIEHHS HaBaHTaxeHb Qy1/Gk mwit dopmymu (2.4) Ta
pi3HHX 3HAYEHBb KOe(Ili€HTY CIIONyYeHHS /1,1 HaBEIEHO Ha
pucyHKY 2.1 3 HACTYNMHUMHU MPUIYIIEHHSIMH, 110 yea=1,0,
y6=1,35 Ta yo=1,5. ®opmymu (2.5a) Ta (2.5b) HamaroTh
OUIBIII TOYHI 3HAaueHHA. PexkoMeHoBaHI  3HAYEHHSI
KoeilieHTy HAIIHOCTI HaBeACHI y  BiAMOBIAHOMY
HamnionansHomy nogatky 10 EN 1990.

[pumitka 2. Sx CIIPOIICHHS MOXe
BHUKOPHCTOBYBATUCh peKOMEHIOBaHe 3HaueHHs 71i=0,7.
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wsi 1S the combination factor for frequent or
quasi-permanent values given either by w11
or yo,1, see EN1991-1-2

¢ is a reduction factor for unfavourable
permanent action G

Note 1: Regarding equation (2.5), examples of the
variation of the reduction factor #s versus the load ratio
Qk1/Gk for Expression (2.4) and different values of the
combination factor i1 are shown in Figure 2.1 with the
following assumptions: yea=1,0, 7¢=1,35 and yo=1,5.
Expressions (2.5a) and (2.5b) give slightly higher values.
Recommended values of partial factors are given in the
relevant National Annexes of EN 1990.

Note 2: As a simplification a recommended value of
7i=0,7may be used.
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Pucynok 2.1 — 3miHa koedirieHTa 3HWKEHHS i
3aJIeXKHO BiJI CIIBBIAHOIIECHHS HaBaHTAXKEHD

Qk,1/Gk

(4) TotpibHO OpaTH 10 yBaru JMIIE BILIUB
TeMmneparypHux aedopmallid, Mo € HaCTIIKOM

TEMIIEPaTyPHUX IpaJi€EHTIB MIONIEPEYHOTO
nepepizy. BB TemnoBoro mo3moBXHBOro abo
MIOTIEPEYHOT 0 PO3MOBCIOAKEHHS HE
BpPaXOBYEThCA.

(5) T'panuuni yMOBH Ha Omopax i KiHIAX
KOHCTPYKIIii, K1 IpUIMaOTh B MOMEHT 4acy t=0,
BBQ)KAIOTHCSI HE3MIHHUMHU MPOTATOM MOXKEXKI.

(6) Tabmuuni gaui, crpomieHi abo 3araabHi
METOJIM PO3paxyHKy, HaBeAeHi y S5, 4.2 Ta 4.3
BIIMTOBIIHO, 3aCTOCOBYIOTBCSI JUIsI  NEPEBIPKH
OKPEMUX KOHCTPYKIIIH ITiJ1 Yac MOKEXKI.

2.4.3 AHaji3 YaCTHHM KOHCTPYKTHBHOL
CHCTEeMH

(1) 3acrocoByerbes 2.4.2 (1).

(2) Sx  anprepHaTMBa  3araJibHOMY
pPO3paxyHKy KOHCTPYKIIiM i Yac MOXEeXi B
MoMeHT dYacy =0 omopHi peakxiii, BHYTpIIIHI
3yCHJUIA Ta MOMEHTH Ha MEXI YacTHHH
KOHCTPYKTUBHOI CHUCTEMH MOKHA OTpUMATH 3
pPO3paxyHKy  KOHCTPYKIIA 33  HOPMaJbHHX
TEMIIEPATYP, SIK HABEJECHO B 2.4.2

(3) YacTtuHa KOHCTPYKIIIH, 110
PO3paxoBYeTbCS Ma€ BH3HAUaTHCS Ha OCHOBI
HMOBIPHOTO  pPO3MOBCIOJDKEHHS ~ TeIla  Ta
TeMIIepaTypHuX Jedopmalliii TakuM YUHOM, 1100
iX B3a€eMOJis 3 HIIMMU YaCTHHAMH KOHCTPYKIIiH
Oyna TmpeJCTaBlieHa HE3aJISKHUMH Bi Yacy
ONMOPHUMH Ta TPAaHUYHUMH YMOBaMH I 4ac

Q1! Gy

Figure 2.1 — Variation of the reduction factor #si
with the load ratio Qx 1/Gk

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

(5) The boundary conditions at supports and ends
of member, applicable at time t=0, are assumed to
remain unchanged throughout the fire exposure.
(6) Tabulated data, simplified or general
calculation methods given in 5, 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) As an alternative to carrying out a global
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 structural analysis for
normal temperature as given in 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.
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BOTHEBOTO BILJIMBY.

(4P B mexax 4YaCTUHM KOHCTPYKTHUBHOI
CHCTEMH, IO  AHATI3YIOTbCA,  HEOOXiTHO
BpaxOBYBaTH XapaKTEPHHUA BHUJ BIIMOBHU IIiJ
BIUIMBOM TIOKEXI, 3aJeXHI BiJ TeMmIepaTypu
BJIACTUBOCTI MaTepially Ta >KOPCTKICTh OKPEMOTO
€IEMEHTY, BIUIMB PO3MOBCIOKEHHS Teria Ta
TemnepaTypHi gedopmamii (HEmpsAMHUI  BIUIUB
MTOKEXK1)

(5) I'pannyHi YMOBH Ha OMOpax, 3yCHUISI Ta
MOMEHTH Ha MEXi YacTUHH KOHCTPYKTHUBHOI
CHCTEeMH y MOMEHT dacy t=0 BBaxKarOThCS
HE3MIHHHMMH ITiJ1 9ac MOXKeEXK1

2.4.4 3aranbHuii PO3paxyHoOK
KOHCTPYKTHBHOI CMUCTeMH
(1) IIpn MIPOBEJICHH1 3arajibHOTO

pO3paxyHKy KOHCTPYKTMBHOI CHUCTEMM il dYac
MOXKEXK1 HEeoOXI1THO BPAXOBYBAaTH XapaKTEpPHHM
BUJ BIAMOBH IIiJI 4Yac MOXEXi, BJIACTHBOCTI
Marepiaiy, M0 3ajJexaTh BiJ TeMIepaTypu, Ta
KOPCTKICTh €JI€MEHTY, PO3MOBCIO/PKEHHS Teruia
Ta TeMmmeparypHi aedopmanii (HempsiMUil BIUIUB
MTOXKEX1).
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(4)P Within the part of the structure to be
analysed, the relevant failure mode in fire
exposure, the temperature-dependent material
properties and member stiffnesses, effects of
thermal expansions and deformations (indirect
fire actions) shall be taken into account

(5) The boundary conditions at supports and
forces and moments at boundaries of part of the
structure, applicable at time t = 0, are assumed to
remain unchanged throughout the fire exposure

2.4.4 Global structural analysis

(1) When global structural analysis for the fire
situation is carried out, the relevant failure mode
in fire exposure, the temperature-dependent
material properties and member stiffnesses,
effects of thermal expansions and deformations
(indirect fire actions) shall be taken into account.



PO3JLI 3
MATEPIAJIIB

BJACTHUBOCTI

3.1 3arajbHi 110JI0KeHHSA

(1)P 3naveHHs BIACTHUBOCTEH Marepiais,
10 HaBeACHI B LBOMY PpO3IiTi, HMPUAMAIOTHCS
BIJMOBITHO JI0 XapakTEPUCTHUYHOTO 3HAYCHHS
3rigHo 3 2.3 (1).

(2) 3HayeHHS MOXYTh BHKOPUCTOBYBATHCH
B crpomeHoMy (auB. 4.2) Ta YTOUYHEHOMY
METOJIaX PO3paxyHKy (auB. 4.3).

MosxHa  3acTOCOBYBaTH  allbT€pHATHUBHI
3aKOHM 3MIHM BJIACTHBOCTEI MaTepialy 3a YMOBH,
0 BOHM HE Cylepedarh EKCIePUMEHTAILHUM

JTaHUM.
IIpumiTka. BracTHBOCTI Jierkoro OETOHY B IbOMY
€BpOKOJIi HE HABEICHI.

(3) MexaniuHi  BIACTHBOCTI  OETOHY,
HEHANPY)KEHOI Ta IIONEPEAHBO  HAMNPYKEHOI
apMaTypH 3a HopMaibHOI Temmepatypu (20 °C)
NpUIMAarOThCs AK U1 PO3paxyHKy 3TiIHO 3
EN 1992-1-1.

3.2 MiunicHi Ta naepopmaninni
BJIACTMBOCTI  MaTepiajiB 3a MiBHIIEHUX
TeMIepaTyp

3.2.1 3arajabHi moJ10:KeHHA

(1) UYwucnoBi 3HAYeHHS MINHICHUX Ta
nedopMaIlifHuX BJIACTUBOCTEH, IO HaJaHI B
IbOMY PO3JIiIi, BU3HAYCHI SK JUIS CTAI[lOHAPHOTO
TaK 1 HEeCTalllOHAPHOTO PEKUMY BUIIPOOYBaHb, a
TaKOX 1HOJ1 y MO€aHAHHI 000X pekumiB. Tak sk
e(heKT MOB3y4OCTi HE BPaXOBYETHCS, MOJEI, 110
BpaxOBYIOTh 3MiHY BJIAaCTHBOCTEH MaTepialiiB, B
HACTaHOBI  3aCTOCOBYIOTBCS IS IIBHIKOCTI
HarpiBanHs Bim 2 K/xB8 mo 50 K/xe. [us
IIBUKOCT] HArpiBaHHS 110332 BKAa3aHUMHU MEKaMH
JOCTOBIpHICTh ~ NMPUHHATHX  MIHICHUX  Ta
nehopMaIliiHuX  BJIACTHBOCTEH MarepiaiiB
MOBUHHA OyTH 0Oe33arepedHoro.

3.2.2 Beron

3.2.2.1 beToH npyu CTHCKAHHI

(1)P MinnicHi Ta aedopmarliiiHi BIATHBOCTI
JUI. OJJHOOCHOTO HAIpPYXEHOI'o CTaHy OeTOHY 3a
MiIBUIIEHNX TEMIIEpaTyp BU3HAYAIOTHCA  3a
aiarpaMoro  “HampyXeHHs-aedopmaris’,  sKa
IIpE/ICTaBJICHA Ha PUCYHKY 3.1.

(2) Hiarpama “HanpyxeHHs-aedopmaris’”,
10 Mpe/ACTaBlIeHa Ha PUCYHKY 3.1, BU3HAYAETHCA

npACTY-H b EN 1992-1-2:201X

SECTION 3 MATERIAL PROPERTIES

3.1 General

(1)P The values of material properties given
in this section shall be treated as characteristic
values (see 2.3 (1)P).

(2) The values may be used with the
simplified (see 4.2) and the advanced calculation
method (see 4.3).

Alternative formulations of material laws
may be applied, provided the solutions are within
the range of experimental evidence.

Note: Material properties for lightweight aggregate
concrete are not given in this Eurocode.

(3)P The mechanical properties of concrete,
reinforcing and prestressing steel at normal
temperature (20°C) shall be taken as those given
in EN 1992-1-1 for normal temperature design.

3.2 Strength and deformation properties
at elevated temperatures

3.2.1 General

(1) Numerical values on strength and
deformation properties given in this section are
based on steady state as well as transient state
tests and sometimes a combination of both. As
creep effects are not explicitly considered, the
material models in this Eurocode are applicable
for heating rates between 2 and 50 K/min. For
heating rates outside the above range, the
reliability of the strength and deformation
properties shall be demonstrated explicitly.

3.2.2 Concrete

3.2.2.1 Concrete under compression

()P The strength and deformation
properties of uniaxially stressed concrete at
elevated temperatures shall be obtained from the
stress-strain relationships as presented in Figure
3.1.

(2) The stress-strain relationships given in
Figure 3.1 are defined by two parameters:
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3a IBOMa MapaMeTpaMu:

- MIIHICTE Ha cTHCK . p;

- nedopmarttist &.1,6, 10 Biamosiaae feq.

(3) 3HaueHHS KOXHOTO 3 IMX HapaMeTpiB
HaBeneHi B TaOimmmi 3.1, 3amexarb  Bif
Temrieparypu OeroHy. [ MPOMDKHUX 3HAYCHB
MO’K€ 3aCTOCOBYBATHUCH JIIHIHHA THTSPITOJISIIIS.

(4) HaBemeni B Ttabmumi 3.1 mapamerpu
BHKOPUCTOBYIOTBCS JUIsI OSTOHY Ha CHIIIKATHOMY
(rpaniTH, Ci€HiTH, TIOpUTH) Ta KapOOHATHOMY
(BamHsikH, 0 MicTATh He MeHmie 80 % Bix Baru
0eToHy KapOOHATHOT CKJIaJJOBO1) 3alTOBHIOBAaYaX.

(5) 3HaueHHS &cu70 HA CHATAFOYIA T
niarpaMu HaBeneHO B Ta0muil 3.1, komonka 4 st
OETOHY Ha CHJIIKATHOMY 3allOBHIOBAYl, a KOJOHKA
7 nnst 6eTOHY Ha KapOOHATHOMY 3aITOBHIOBAYI.

(6) MHnst TEmioBOro BIUIUBY 3TiTHO 3
posnuiom 3 EN 1991-1-2 mig yac mMoaemtoBaHHS
peanbHOT MOXKEXkKI, OCOOTMBO SKIIO BPaXOBYETHCS
HU3XiHA JUISHKAa IhOTO PEXHUMY, TTOBHHHA
3MIHIOBATHCh MaTeMaTUYHA MOJIENb IS JllarpaMmu
“HanpyxeHHs-nedopmarltiss’”’ OeTOHy, BHU3HAYCHA
Ha PUCYHKY 3.1.

(7) MoskniuBe 301TBIIIEHHS MIITHOCT1 OETOHY
y CTail 0XOJIOJKEHHS HE BPAXOBYEThCSI.

Tabauuss 3.1 — 3HayeHHs mMapaMeTpiB
Jiarpamu “HampyxeHHs-nedopmarris” TUTST
3BUYaiiHOrO OE€TOHY Ha  CHJIIKATHOMY  Ta
KapOOHAaTHOMY 3arlOBHIOBAYl 3a TMIABUIIEHUX

- the compressive strength fc g;

- the strain &c1,4, corresponding to fc .

(3) Values for each of these parameters are
given in Table 3.1 as a function of concrete
temperatures. For intermediate values of the
temperature, linear interpolation may be used.

(4) The parameters specified in Table 3.1
may be used for normal weight concrete with
siliceous or calcareous (containing at least 80%
calcareous aggregate by weight) aggregates.

(5) Values for ecu1,0 defining the range of the
descending branch may be taken from Table 3.1,
Column 4 for normal weight concrete with
siliceous aggregates, Column 7 for normal weight
concrete with calcareous aggregates.

(6) For thermal actions in accordance with
EN 1991-1-2 Section 3 (natural fire simulation),
particularly when considering the descending
temperature branch, the mathematical model for
stress-strain relationships of concrete specified in
Figure 3.1 should be modified.

(7) Possible strength gain of concrete in the
cooling phase should not be taken into account.

Table 3.1 — Values for the main parameters
of the stress-strain relationships of normal weight
concrete with siliceous or calcareous aggregates
concrete at elevated temperatures.

TeMIleparyp
Temnepatypa CuitikaTHUI 3aII0BHIOBAY KapOonaTHuii 3armoBHIOBaY
6etony, 6, °C Siliceous aggregates Calcareous aggregates

Concrete £ £
temp. 0 [OC] ¢,0lck &cl,0 Ecul, ¢,0lck &ecl,0 Ecul,
1 2 3 5 6 7
20 1,00 0,0025 0,0200 1,00 0,0025 0,0200
100 1,00 0,0040 0,0225 1,00 0,0040 0,0225
200 0,95 0,0055 0,0250 0,97 0,0055 0,0250
300 0,85 0,0070 0,0275 0,91 0,0070 0,0275
400 0,75 0,0100 0,0300 0,85 0,0100 0,0300
500 0,60 0,0150 0,0325 0,74 0,0150 0,0325
600 0,45 0,0250 0,0350 0,60 0,0250 0,0350
700 0,30 0,0250 0,0375 0,43 0,0250 0,0375
800 0,15 0,0250 0,0400 0,27 0,0250 0,0400
900 0,08 0,0250 0,0425 0,15 0,0250 0,0425
1000 0,04 0,0250 0,0450 0,06 0,0250 0,0450
1100 0,01 0,0250 0,0475 0,02 0,0250 0,0475
1200 0,00 - 0,00 - -
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Pucynok 3.1 — MaremaruyHa MoJielb Jiarpamu
«HaMpyXeHHS-AeopMaIlisi» CTUCHYTOTO OETOHY
3a MIABUIICHUX TeMIepaTyp

Figure 3.1: Mathematical model for stress-strain
relationships of concrete under compression at
elevated temperatures.

Jiamazon Hanpyxenus o(6)
Range Stress
3y
£<Ec1,0

3
&
50119[2 J{g J J
cle

a00 HeJiHIMHI MOEi.
801,0<8§€cu],0

models are permitted.

Juist oOuMciieHHs NPUIMAaEThCsl HU3XIAHA AUISIHKA rpadiky. BukopHCTOBYIOTHCS JIiHINHI

For numerical purposes a descending branch should be adopted. Linear or non-linear

3.2.2.2 Omnip po3rary

(1) Omip GeToHy Ha PO3TAT 3a3BUYAl HE
BpPaxoOBY€TbCA. 3a HEOOXITHOCTI, Omip OCTOHY Ha
pO3TSr  BPaxOBYETbCSI  MPH  BHKOPHCTaHHI
CIIPOIIEHOTO abo YTOYHEHOTO METO/IIB
PO3paxyHKy.

(2) 3HmKEHHS XapaKTEePUCTUYHOTO OMHOPY
0eTOHYy Ha pO3TIAT BPAXOBYIOTh KOe(illi€eHTOM
Ke(0), o HaBeneHM y GOPMYIi.

3.2.2.2 Tensile strength

(1) The tensile strength of concrete should
normally be ignored (conservative). If it is
necessary to take account of the tensile strength,
when using the simplified or advanced calculation
method, this clause may be used.

(2) The reduction of the characteristic
tensile strength of concrete is allowed for by the
coefficient kc (@) as given in Expression (3.1).

fokt (@) =ke(0)fex s (3.1)

3.2.2.2.3 Y pa3i BiICyTHOCTI TOUYHUX JAaHUX
MOKHA BHMKOPHCTOBYBATHM HACTYITHI 3Ha4YCHHS
Ket(@) (muB. pucyHok 3.2):

ket(@)=1,0 TUIs
ket(6)=1.0-1,0(6-100)/500 i,

(3) In absence of more accurate information
the following kcy@) values should be used (see
Figure 3.2):

for 20 °C<0<100 °C
for 100 °C<0<600 °C
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Pucynox 3.2 — KoedimieHt Ket(6) 3HmKeHHS
omopy 6etony Ha po3Tar (fek) 3a migBUIIEHNX
TeMITEpaTyp

3.2.3 Apmarypa

a)p MinnicHi Ta nedopmariitHi
BJIACTUBOCTI apMarypu 3a MIIBUIIEHUX
TeMIlepaTyp  BH3HAUYalOThCA 32  Jllarpamoro

“panpyxenns-nedopmaris”’ (pucynok 3.3) Ta
3rigHo 3 Tabmuieio 3.2 (a abo b). Tabmawms 3.2b
MOX€ 3aCTOCOBYBATHCS JIMIIIE MPH MiATBEPIKCHH1
pesynbTaTamMu BUNPOOyBaHb Ha MIIHICTh 3a
MIIBUIIIEHUX TEMIIEpaTyp.

(2) Hiarpama «HampyxeHHs-aeGopMalris,
NpEJCTaBlIeHa Ha PHCYHKY 3.3, BU3HAYa€ThCS
napamMmeTpamu:

- HaXWJI JTIHIHHOT PYKHO1 30HK Ejp;

- MeKa MPONOPLIHHOCTI fsp,0

- MAaKCHUMAaJIbHUH piBeHb HAPYXKEHb Ty, 0

(3) 3uauenns mapamerpis B (2) s
rapsraeKaTaHol Ta X0J10,1HO 1e(hOPMOBAHOT
apMaTypH 3a MiJIBUIICHUX TEMIIEPaTyp HAaBEICHI B
tabmuii 3.2, Jlnsg  OpOMDKHMX — 3Ha4YeHb
TeMIepaTypu 3aCTOCOBYETHCS JiHIMHA
THTEPIIOJIALLIA.

(4) MHiarpama «HanpyskeHHs-aehOpMAILis»
TaK0’ MOXKE 3aCTOCOBYBATHUCH JIJISI apMaTypH IPU
CTHCKaHHI.

(5) Mg yac Temmosoro BBy (EN 1991-1-
2, po3ain 3) mpu MOJETIOBaHHI peabHOT MOXKEeXi,
O0COONIMBO  SIKIIO  BpPaxOBYETbCS  HU3XIJHA
TemmepaTypHa  JAiUIfiHKa — rpadiky,  MOXYTb
3aCTOCOBYBAaTUCS ~ 3HA4YeHHs, BH3HA4YeHI B
Tabnmuii 3.2 gAns jgiarpaMHM  «HAmpyKeHHS-
nedopmartis» apMaTypH sIK TOCUTh TOYHI.
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300 400 500 600

Figure 3.2: Coefficient k¢ (@) allowing for
decrease of tensile strength (fet) of concrete at
elevated temperatures

3.2.3 Reinforcing steel

(1)P The strength and deformation
properties of reinforcing steel at elevated
temperatures shall be obtained from the stress-
strain relationships specified in Figure 3.3 and
Table 3.2 (a or b). Table 3.2b may only be used if
strength at elevated temperatures is tested.

(2) The stress-strain relationships given in
Figure 3.3 are defined by three parameters:

- the slope of the linear elastic range E;p;

- the proportional limit f,

- the maximum stress level fy, 0

(3) Values for the parameters in (2) for hot
rolled and cold worked reinforcing steel at
elevated temperatures are given in Table 3.2. For
intermediate values of the temperature, linear
interpolation may be used.

(4) The formulation of stress-strain
relationships may also be applied for reinforcing
steel in compression.

(5) In case of thermal actions according to
EN 1991-1-2, Section 3 (natural fire simulation),
particularly when considering the descending
temperature branch, the values specified in
Table 3.2 for the stress-strain relationships of
reinforcing steel may be used as a sufficient
approximation.
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Espo Esy0 Esto Esve g
Hianazon Hamnpyxenns o(6) Monyib py>KHOCTI
Range Stress Tangent modulus
gxp,ﬁ gEs,G ES,G
b(g o~ ¢ )
= foprCH(bla) @y, 2)71°F ; B
ala? (s — ey, F [
gxyﬂgggextﬁ fsy,G 0
gst,(ﬂge_qsuﬁ fsy,G[l'(g'gst,O)/(gsu, 0-Est, 9)] -
E=E5u,0 0,00 -
HapaMeTp*) 8sp,€= fspﬁ/Es,G gsy, 9=0.102 _gst, 9=0115 _gsu, 9=0120
Knac A apmyBaHHs: £5.0=0,05 &su,0=0,10
Parameter . )
Class A reinforcement:
a2 :(Ssy, 9'8sp, 9) (Ssy, G'SSp, 9+C/ Es, 0)
b2:c(8sy,9'gsp,0)Es,0+Cz
Oynkuii foo_f
Functions c= N6 snd
(gsyﬂ - 5sp,i9)Es,9 - Z(fsy,e - fsp,@)
*) 3HaueHHS TAPAMETPIB &pto Ta & U TOnepentso | *) Values for the parameters epe and ey, for
HANpyXXEHOI apMaTypu MOKHa B3sTH 3 Tabmumi 3.3. | prestressing steel may be taken from Table 3.3. Class
Kmac A apmysamns waBemeno B Jlomatky C | A reinforcement is defined in Annex C of
EN 1992-1-1. EN 1992-1-1.

Pucynok 3.3 — MarematuyHa MOJIEIb JiarpaMu
«HATIPY)KEHHsI-IeopMalliss» Uik HEHAIPYKEHOT
Ta MOTEePEHHO HATIPYKEHOT apMaTypH 3a
MIABUIICHUX TeMIepaTyp (MMO3HaYeHHS IS
MOTIEPETHBO-HATIPYKEHOT apMaTypH «p» 3aMicTh
«s»)

Figure 3.3: Mathematical model for stress-strain
relationships of reinforcing and prestressing steel
at elevated temperatures (notations for

prestressing steel “p” instead of “s”)
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Taoaunsa 3.2a

3HaueHHs kimacy N

Table 3.2a:

Class N values for

the

napamerpis Jiarpamu «HAIpPYKCHHSI- parameters of the stress-strain relationship of hot
nedopmartisi» rapsaeKataHol Ta rolled and cold worked reinforcing steel at
X0J10/1HO/IehOPMOBAHOT apMaTypH 3a IMIBUILEHUX elevated temperatures
TeMIeparyp

Tewmepary foolfy fiplfy E, ofEs

pa cggm 0,

Steel  |rapsexararal "MV o erarara |XOTOMMONROP) 1y geararea (€O OAMOABON
Tergp[%gl]ture hot rolled cold worked hot rolled cold worked hot rolled cold worked
1 2 3 4 5 6 7
20 1,00 1,00 1,00 1,00 1,00 1,00
100 1,00 1,00 1,00 0,96 1,00 1,00
200 1,00 1,00 0,81 0,92 0,90 0,87
300 1,00 1,00 0,61 0,81 0,80 0,72
400 1,00 0,94 0,42 0,63 0,70 0,56
500 0,78 0,67 0,36 0,44 0,60 0,40
600 0,47 0,40 0,18 0,26 0,31 0,24
700 0,23 0,12 0,07 0,08 0,13 0,08
800 0,11 0,11 0,05 0,06 0,09 0,06
900 0,06 0,08 0,04 0,05 0,07 0,05
1000 0,04 0,05 0,02 0,03 0,04 0,03
1100 0,02 0,03 0,01 0,02 0,02 0,02
1200 0,00 0,00 0,00 0,00 0,00 0,00

Ta6auua 3.2b

3HayeHHs Kkiacy X

Table 3.2b: Class X values for

the

napameTpiB JiarpaMu “HaIpy>KCHHS- parameters of the stress-strain relationship of hot
nedopmarris” rapsiyeKaTaHol Ta rolled and cold worked reinforcing steel at
X0J101HO1e(hOPMOBAHOT apMaTypH 3a MIBUIIEHUX elevated temperatures
TeMIepaTyp
Temneparypa crani 0, | fg,offy rapsiuexarana ta | fy, offy rapsiuexarana ta | E,o/Es rapsiuexarana ta
°C xoJiogHotehopMoBana | xosiogHoneopMoBaHa | XoJoaHOIe(hOpMOBaHA
Steel Temperature 6 hot rolled and cold hot rolled and cold hot rolled and cold
[°C] worked worked worked
20 1,00 1,00 1,00
100 1,00 1,00 1,00
200 1,00 0,87 0,95
300 1,00 0,74 0,90
400 0,90 0,70 0,75
500 0,70 0,51 0,60
600 0,47 0,18 0,31
700 0,23 0,07 0,13
800 0,11 0,05 0,09
900 0,06 0,04 0,07
1000 0,04 0,02 0,04
1100 0,02 0,01 0,02
Mpumitka. Bubip Mk 3HaueHHsMu Kiacy N Note: The choice of Class N (Table 3.2a) or X (Table

(Tabmumr  3.2a) Ta kmacy X (Tabmums 3.2b), mro
BHKOPHCTOBYIOTBCS B KpaiHi, Moke OyTH 3a3Ha4eHHHd B ii
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3.2b) to be used in a Country may be found in its National
Annex. Class N is generally recommended. Class X is



HarionansHOMY Honatky. Hnst BUKOPUCTaHHSA
peKoMeHaoBaHi 3HaueHHs kimacy N. 3HaueHHS Kimacy X
PEKOMEHIIOBAaHO TiJIbKH KONH 1€ EKCIIEpUMEHTAIBHO
JIOBEZIEHO.

3.2.4 TlonepeaHbO HANIPYKEHA apMaTypa

(1) MinnicHi Ta nedopmaniiiHi BIacCTUBOCTI
[IONEPETHBO HaIpy)KeHoi  apMmarypu  3a
NiIBUIIEHUX  TEMIIEpaTyp  BU3HAYAIOTh  3a
JOTIOMOTOK0 ~ MAaT€MaTU4YHMX  MOJENeH, 110
3a3Ha4yeHi B 3.2.3 115 HeHaNpPyXEeHO1 apMaTypH.

(2) 3HaueHHs napameTpiB JUISt
xoJiogHotehopMoBaHoi  (ApIT Ta KaHATH) Ta
TEPMOMEXaHIUHO 3MILIHEHO IIOIIEPETHBO
HanpyXeHOoi (CTpUXKHI) apMaTypH 3a MiJIBUILIEHUX
temnepatyp Bupaxeri T, o/(Bfok),  Top.o/(BfoK),
E,olEp, €pio, €puo. 3HAYCHHS [ HamaHi Ha BHOIp
s kiaciB A ta B.

Jlnst 3Havyens kinacy A (muB. Tabmuus 3.3) S
BH3HAYAIOTh 32 (OPMYJIIOIO:
Tabmmuss 3.3 — 3HaueHHd mapameTpiB
JiarpamMu «HAMPYXEeHHS-AedopMarlis»
xojoHoaeopMoBaHoi (X1) (ApIT Ta KaHATH) Ta
JUIST TEPMOMEXAHIYHO 3MII[HEHOI TOMepeaIHbO

npACTY-H b EN 1992-1-2:201X

recommended only when there is experimental evidence for
these values.

3.2.4 Prestressing steel

(1) The strength and deformation properties
of prestressing steel at elevated temperatures may
be obtained by the same mathematical model as
that presented in 3.2.3 for reinforcing steel.

(2) Values for the parameters for cold
worked (wires and strands) and quenched and
tempered (bars) prestressing steel at elevated
temperatures are given by f,, 0/(Bfok), Top.o/(Bfox),
E,olEp, €pio [-], €puo. [-]. The value of g is given
by the choice of Class A or Class B.

For Class A, B is given by Expression (3.2)
(see Table 3.3):

Table 3.3: Values for the parameters of the
stress-strain relationship of cold worked (cw)
(wires and strands) and quenched and tempered
(g & t) (bars) prestressing steel at elevated

HampyxeHoi (13) (CTpwXeHb) apMmarypu 3a temperatures
MIABUIICHUX TEMIIEpaTyp
fov.o/(Bfox) fop.0/(Bfok) Ep.o/Ep Ept.o Epu,g
X
0,°C cw T3 XII T3 XII T X, T3 XA, T3
Krmac A| KmacB | q &t cwW q&t cw q&t C\g’ tq C\g’ tq
Class A| Class B
1 2a 20 3 4 5 6 7 8 9
20 1,00 1,00 1,00 1,00 1,00 1,00 1,00 0,050 0,100
100 1,00 0,99 0,98 0,68 0,72 0,98 0,76 0,050 0,100
200 0,87 0,87 0,92 0,51 0,62 0,95 0,51 0,050 0,100
300 0,70 0,72 0,86 0,32 0,58 0,88 0,62 0,055 0,105
400 0,50 0,46 0,69 0,13 0,52 0,81 0,41 0,060 0,110
500 0,30 0,22 0,26 0,07 0,14 0,54 0,20 0,065 0,115
600 0,14 0,10 0,21 0,05 0,11 0,41 0,15 0,070 0,120
700 0,06 0,08 0,15 0,03 0,09 0,10 0,10 0,075 0,125
800 0,04 0,05 0,09 0,02 0,06 0,07 0,06 0,080 0,130
900 0,02 0,03 0,04 0,01 0,03 0,03 0,03 0,085 0,135
1000 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,090 0,140
1100 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,095 0,145
1200 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,100 0,150
Mpumitka. J1s OPOMDKHHX 3HAYEHb TEMIICPATYPU Note: For intermediate values of temperature, linear
3aCTOCOBYETHCS JIiHIMHA IHTEPIIOIISITIS. interpolation may be used.
(2) 3HaYCHHS napameTpiB VTSt (2) Values for the parameters for cold
xononHoneopMoBaHol (OpiT Ta KaHATH) Ta worked (wires and strands) and quenched and
TEPMOMEXaHIIHO 3MIIIHEHO1 MOTIEPETHBO tempered (bars) prestressing steel at elevated

HanpyeHoi (CTPHXKHI) apMaTypH 3a MiIBUILIEHUX

temperatures are given by f,,0/(Bfok), Top.o/(Bfox),
29
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temreparyp BupaxkeHi T, 0/(Bfok),  Top.o/(Bfox),
E,olEp, €pi6, €puws. 3HAUCHHSA [ HamaHI HA BHOIp

Ui KiaciB A Tta B.
Jiis 3HaueHs kinacy A (auB. Tabmuis 3.3) f
BH3HAYAIOTH 32 (hOPMYIIOIO:

E,olEp, €pio [-], €puo. [-]. The value of g is given
by the choice of Class A or Class B.

For Class A, B is given by Expression (3.2)
(see Table 3.3):

Jle BU3HAUCHHS Ta 3HAYCHHS JUISA, &uk, Tpo,1k,
fox Ta Ep 3a HOpManbHHX TeMIlepaTyp HaBEJCHI B
po3aini 3.3 EN 1992-1-1.

s 3Hauenp kiacy B (muB. Tabmuus 3.3)
£=0,9.

Mpumirka. Bubip 3Hauenp kimacy A abo , 1o

BUKOPUCTOBYIOThCSI B KpaiHi, MOXXe OyTH 3a3HaueHuil B ii
HarionansaoMy Jlonatky.

(3) SIxmo BpaxoBYIOTHCSI TEIUIOBI BIUIMBU
(EN 1991-1-2, po3nmin 3) mpu MOJENIOBaHHI
peasibHOT MOXKEX1 Ta HU3XITHOI TeMmIepaTypHOI
TIISTHKA, MOKYTh BHKOPHCTOBYBATHCH 3HAYCHHS
JiarpamMu «HAMPYXEeHHS-AedopMarlis»
MOTIEPEeTHRO HANPY)KEHOI apMaTypH, BU3HAUYCHI B
(2) six MOCTATHBO TOYHI.

3.3 Tenao¢izuyni Ta TepMoMexaHi4Hi
BJIACTHUBOCTI 0€TOHY Ha CHJIIKaTHOMY Ta
Kap0OHATHOMY 3aNIOBHIOBaYi

3.3.1 TemnepaTypHe po31IHpPEHHS

(1) Tewmmneparypay naedopmarlito
OCTOHYy MOJKHAa BU3HAYHTH
nounHaoun 3 20 °C:

beroH Ha cuitikaTHOMY 3allOBHIOBayi:

ec(0)=-1,8x10*+9x10°0+2,3x1014® nna

ec(0)=14x103 IS

beron Ha kapOOHATHOMY 3aIIOBHIOBAYI:

ec(0)=-1,2x10*+6x10°0+1,4x101¢® nna

ec(0)=12x103 IS

nie 6 — Temneparypa 6etony, °C.

Jle 6 — Temneparypa 6etony, °C.

(2) Tpadik 3ameKHOCTI TeMIEPaTypHOTO
PO3IIUPEHHST BiJl TEMIEpaTypu HaBEACHO Ha

pUCyHKY 3.5.

ec(0)

3a  TeMmmepartyp,

3.3.2 [IuTomMa TeNJI0EMHICTH
(1) IIutoma TemnoeMHICTh cp(f)) GeTOHY B
cyxomy ctani (U=0 %) BU3HAYAETHCS SIK:
beron Ha cuiikaTHOMYy Ta KapOOHaTHOMY
3all0OBHIOBAYax 3all0BHIOBAYI:
ne 6 — Temneparypa 6etony, °C;
Cp(d), xJlx/(kr-K) — BigoOpakeHa Ha
pucyHKy 3.5a.

30

Syd ~ pr,lk / Ep
Euk — pr,lk / Ep

J.(fpk_fpo,lk]_’_ pr,lk] (32)
Fox Fok

Where the definitions and values for ey,
foo,1k, fpk @and Ep at normal temperature are given in
Section 3.3 of EN 1992-1-1.
For Class B, g is equal to 0,9 (see Table 3.3).

Note: The choice of Class A or Class B for use in a
Country may be found in its National Annex.

(3) When considering thermal actions
according to EN 1991-1-2 Section 3 (natural fire
simulation), particularly when considering the
decreasing temperature branch, the values for the
stress-strain relationships of prestressing steel
specified in (2) may be used as a sufficiently
precise approximation.

3.3 Thermal and physical properties of
concrete with siliceous and calcareous
aggregates

3.3.1 Thermal elongation

(1) The thermal strain ¢.(@) of concrete may
be determined from the following with reference
to the length at 20°C:

Siliceous aggregates:

for 20 °C<6<700 °C

for 700 °C<#<1200 °C
Calcareous aggregates:

for 20 °C<6<805 °C

for 805 °C<#<1200 °C

Where 6 is the concrete temperature (°C).
(2) The variation of the thermal elongation
with temperatures is illustrated in Figure 3.5.

3.3.2 Specific heat

(1) The specific heat cp(@) of dry concrete
(u=0 %) may be determined from the following:

Siliceous and calcareous aggregates:

where 6 is the concrete temperature (°C).
cp(0) (kJ /kg K) is illustrated in Figure 3.6a.



¢p(8)=900 Tx/(xr-K)

cp(8)=900+(6-100) Tx/(xr-K) TUIst
cp(8)=1000+(6-200)/2 Tx/(xr-K) TUIst
cp(0)=1100 qx/(xr-K) TUTST

ne 0 — temmeparypa 6erony, °C. Cp(6) —
BifoOpakeHa Ha puUCyHKy 3.5a, kJ[x/(kr-K).

(AN)(10%)

10°)
14-

121

10
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20 °C<#<100 °C

for 100 °C<6<200 °C
for 200 °C<6<400 °C
for 400 °C<6<1200 °C

where 0 is the concrete temperature (°C).
cp(0) (kJ /kg K) is illustrated in Figure 3.6a.

1 — cumikaTHUI 3aITOBHIOBAY
2 — kapOOHATHHH 3aIIOBHIOBAY

Pucynok 3.5 — [loBHe TemnepaTypHe
pO3IIMPEHHS OETOHY

(2) SIxmo BOJIOTICTH HE BPAaXOBYETHCSA B
METOJIl PO3paxyHKy, 3aJeKHICTh HaBeIeHa IS
ATOMOI TEIUIOEMHOCTI U CHIIKAaTHOIO Ta
KapOOHATHOTO 3aIll0BHIOBAYIB MOXe
MOJIENIIOBATUCh TOCTIHHUM 3HAUEHHSIMU  Cp peak
Ul TemreparypHoro intepsany Bim 100 °C mo
115 °C 3 niHifiHAM 3MEHIIEHHAM 3a TEMIIEpaTypH
Bin 115°C no 200 °C.

Cp.peak=900  JIx/(xr-K)
oibme 0 %

UL BOJIOIOCTI

Cppeak=1470 JIx/(xr-K) gns  Bosorocti
outemre 1,5 %

Cp.peak=2020 JIx/(xr-K) mms  Bosorocti
outbire 3 %

ITix yac 10 JAIBIIIOTO HarpiBy
BCTAHOBJIIOETHCS  JIIHIMHA  3aleKHICTh  MDK

(115 °C, cppeak) Ta (200 °C, 1000 Tx/(xr-°K)).
Jlng  iHIIOrO 3HAYeHHs BOJIOTOCTI MpPHUIHATHA
niHiiHa iHTepnosauia. [1ikoBi 3HaYeHHS MTUTOMOT
TEIUIOEMHOCTI HaBeJIeH1 Ha pUCYHKY 3.6a.

(3) 3miHa TYCTHHH  3aJ€XKHO  BiI
TEMIIepaTypu 3alleXUTh BiJ BTpPaTH BOIU 1
BHU3HAYAETHCS

p(6)=p(20 °C)

p(0)=p(20 °C) x(1-0,02(6-115)/85)

800 1000
Curve 1: Siliceous aggregate
Curve 2: Calcareous aggregate

Figure 3.5 Total thermal elongation of concrete

1200 ¢, °C [°C]

(2) Where the moisture content is not
considered explicitly in the calculation method,
the function given for the specific heat of concrete
with siliceous or calcareous aggregates may be
modelled by a constant value, Cppeak, Situated
between 100°C and 115°C with linear decrease
between 115°C and 200°C.

Cp.peak=900 J/kg K for moisture content of 0
% of concrete weight

Cp.peak=1470 J/kg K for moisture content of
1,5 % of concrete weight

Cp.peak=2020 J/kg K for moisture content of
3,0 % of concrete weight

And linear relationship between (115 °C,
Cppeak) and (200°C, 1000 J/kg K). For other
moisture contents a linear interpolation is
acceptable. The peaks of specific heat are
illustrated in Figure 3.6a.

(3) The variation of density with
temperature is influenced by water loss and is
defined as follows

for 20 °C<6<115°C
for 115 °C<6<200 °C
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p(8)=p(20 °C) x(0,98-0,03(#-200)/200)

p(8)=p(20 °C) x(0,95-0,07(#-400)/800)

(4) 3mina 00’€MHOI TEIUIOEMHOCTI Cy(0)
(mobyTok p(B) Ta cp(f)) HaBemeHO HaA PUCYHKY
3.60 s GetoHy 3 BoJoricTio 3 % Ta I'yCTHHOIO
2300 kr/m®.

c,(60), KIx/(xr-K) [kI/kgK]

JUIA
JUIA

for 200 °C<6#<400 °C
for 400 °C<#<1200 °C
(4) The variation of volumetric specific heat
cv(8) (product of p(@) and cp(®)) is illustrated in
Figure 3.6b for concrete with a moisture content
of 3% by weight and a density of 2300 kg/m?®.

2,2 [ 1
27 \ u=3%
1,8 }/
1,6 L o u=15%
1,4 [
1,2 X
1 <
0,8
0,6 [ u=0%
0,4
0,2
0 A A A ;
0 200 400 600 800 1000

a) 3aJeXKHICTh MUTOMOI TEIIOEMHOCTI Cy(0)
0eTOHy Ha CHJIIKaTHOMY 3allOBHIOBaul 13
BoJjiorictio U 0, 1,5 Ta 3 % Bix Temmneparypu

cu(0), xJbx/(M3 K) [KIMK]

1200 ¢, °C [°C]

a) Specific heat, c,(®) as function of temperature at
3 different moisture contents, u, of 0, 1,5 and 3 %
by weight for siliceous concrete

5000 i
4000 \\
3000

Pl
2000
1000 |

1

0 1 1. 1 1 1

0 200 400 600 800 1000

b) 3anexkHicTh 00’€MHOI TEMIOEMHOCTI Cy(6)
O0eTOHy Ha CHJIIKaTHOMY 3aloBHIOBaul 13
BojioricTio U=3 % Ta TrycTUHOIO OuIbIle
2300 kr/m° Bin TeMIlepaTypu

Pucynok 3.8 — [lutoma TernoemMHicTh Ta 00’ €eMHa

TETJIOEMHICTD

3.3.3 TensionpoBiaHicTh

(1) TemnompoBigHICTh Ac OeTOHY MOXe
BU3HAYaTUCA 3 IHTEpBAIY MDK HIDKHIM Ta
BEPXHIM TPaHUYHHUM 3HAYCHHSM HaBEICHUMH B

Ipumitka 1. 3Ha4YeHHS TEIIONPOBIIHOCTI MOXeE
BCTaHOBJIOBATHCh B HalioHaNbHOMY J0OMATKy B Jiama3oHi,

32

1200 0, oC [OC]

b) Volumetric specific heat, cy(@) as function of
temperature at a moisture content, u, of 3% by
weight and a density of 2300 kg/m? for siliceous
concrete)

Figure 3.6: Specific heat and volumetric specific
heat

3.3.3 Thermal conductivity

(1) The thermal conductivity Ac of concrete
may be determined between lower and upper limit

values, given in (2) below.

Note 1: The value of thermal conductivity may be set
by the National annex within the range defined by lower



BH3HAYCHOMY HIDKHBOIO T4 BEPXHBOIO MEXKEIO.

Hpumitka 2. Jogatok A 3acCTOCOBYETHCS ISt
HIKHBOI Mexi. Pemta myHKTIB 11i€l 9acTrHU 1-2 He3anmexHi
BiJ BUOOpPY TEITONpPOBiAHOCTI. /IJ11 BUCOKOMIIIHOT'O OETOHY
IUB. 6.3.

(2) BepxHio Mexy TEMJIONPOBITHOCTI Ac
0eTOHY MOYKHA BH3HAYNTH:

2c=2-0,2451(0/100)+0,0107(6/100)? ans
ne 6 — Temmieparypa OeToHy.
HwxHIO MeXy TETUIONPOBITHOCTI Ac OETOHY
MO’KHA BU3HAYUTH:
2c=1,36-0,136(6/100)+0,0057(6/100)?
ne 6 — temmneparypa O€TOHY.
(3) 3miHy BepXHBOI Ta HIDKHBOI MeEXI
TEIUIONPOBITHOCTI  3aJI€KHO BII TeMIepaTypu
HaBeJICHO Ha PUCYHKY 3.7.

JJIA

3.4 Temneparyphe BU/I0BKEHHS
HEHAIIPY’KEHOI Ta IONepPeIHbO HANPYKEHOL
apMartypu

(1) Temmneparypny nedopmamiro &s(6)
apMaTypl MOKHA BH3HAUYNTH TourHaoun 3 20 °C
32 HACTYITHUMU TEMITEPATyPHUMH 3aJICKHOCTSIMH:

Henanpyxena apmarypa:

£5(0)=-2,416 x10*+1,2x1050+0,4x108¢?

es(0)=11x10%

£5(0)=-6,2x10°+2x10°0

IlonepenHpoO HampyxeHa apMaTypa:

£s(0)=-2,016 x10*+10°0+0,4x108¢°

ne O — Temmneparypa apmatypu, °C

(2) 3wmina TemmepaTypHOTO BHIOBKECHHS

3aJie)KHO BiJ] TeMIlepaTypu HaBeleHA HA PUCYHKY
3.8.

Ac, Br/(MK) [W/m K]

for 20 °C<6<1200 °C, Br/(m-K)

npACTY-H b EN 1992-1-2:201X

and upper limit.

Note 2: Annex A is compatible with the lower limit.
The remaining clauses of this part 1-2 are independent of
the choice of thermal conductivity. For high strength
concrete, see 6.3.

(2) The upper limit of thermal conductivity
Ac of normal weight concrete may be determined
from:
W/m K
where 6 is the concrete temperature.
The lower limit of thermal conductivity Ac of
normal weight concrete may be determined from:
for 20 °C<#<1200 °C, Br/(m'K) ~ W/m K
where 6 is the concrete temperature.
(3) The variation of the upper limit and
lower limit of thermal conductivity with
temperature is illustrated in Figure 3.7.

3.4 Thermal elongation of reinforcing and
prestressing steel

(1) The thermal strain &s(@) of steel may be
determined from the following with reference to

the length at 20°C:
Reinforcing steel:
mis for 20 °C<0<750 °C
s for 750 °C<6<860 °C
s for 860 °C<6<120 °C
Prestressing steel:
mis for 20 °C<6<1200 °C

where 0 is the steel temperature (°C)
(2) The variation of the thermal elongation
with temperatures is illustrated in Figure 3.8.

2,0

b

1,8

1,6

1,4

1,2

1,0

0,8

E

0,6

0,4

0,2

0

0 200 400 600

1 — BepxHS MeXKa;
2 — HIDKHA MeXa.
Pucynoxk 3.7 — TennonpoBiHICTh OETOHY

800 1000
1 Upper limit
2 Lower limit

Figure 3.7: Thermal conductivity of concrete

1200 g OC [°C]
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(A111)s(10%)
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20 200

1 — HeHanpyxeHa apMarypa
2 — monepeHbO HaNpY)KeHa apMaTypa

Pucynok 3.8 — IloBHe Temneparypue
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BUJIOBXKEHHSI apMaTypu

400

600

800 1000 1200
0,°C [°C]
Curve 1 : Reinforcing steel
Curve 2 : Prestressing steel

Figure 3.8: Total thermal elongation of steel



PO31J)1 4 METOAUKA PO3PAXYHKY

4.1 3arajbHi HOJOKEeHHH

(1)P  HacrynHi MeTOoaM  PO3paxyHKY
BUKOPUCTOBYIOTh 38  yMOBHU BUKOHAHHS
2.4.1 (2)P:

- KOHCTPYIOBaHHSI 3TiTHO 3 BHU3HAHUMU

PO3paxXyHKOBUMH DIICHHAMU (TaOTMYHUX JTaHUX
Ta pe3yIbTaTiB BUIPOOYBAHB, PO3JILT 5)

- CIIpOIIEHI METOIM  PO3paxyHKy  JUIs
€JIEMEHTIB BU3HAYECHUX THUIIIB, OUB. 4.2
- YTOYHCHI  METOOW  PO3paxyHKy s

MOJIEJIIOBAHHS POOOTH €JIEMEHTIB KOHCTPYKIIIH,
YaCTUH KOHCTPYKIIiK abo 1u101 criopyau, auB. 4.3.

Mpumitka 1. Ilpu BHKOpHUCTaHHI PO3paxyHKOBHX
MeroniB 1iicHicTh (E) BU3HauatoTh, BpaxoByouu 4.6.

Mpumitka 2. Tlpy BU3HAYEHHI TEIJI0I30IFOBATIBHOT
3matHocti (I) modaTkoBa TemMmeparypa HaBKOJIMIIHBOTO
cepenosua npuitmaerscs 20 °C.

IIpumitka 3. PimeHHs MO0 BUKOPUCTAHHS
YTOYHEHMX METOMIB PO3PaxyHKY B KpaiHi MpUMaeThCs B
HanionanesHOMY 1OJaTKYy.

(2P Kpuxxkomy  pyHHYBaHHIO  CJiI
3armo0IiraTy 3a JOMNOMOIOI0 BiAMOBIIHUX 3aXO0JIB
a00 BpaxOBYBaTH BILUIUB KPUXKOTO PYHHYBaHHS

Ha BIIOBIAHI XapaKTEPUCTHKU BHUMOT
(R Ta/a6o El), nus. 4.5.
(3) PamroBe pyiliHyBaHHs, CIpUYUHEHE

HaIMIpHUM  BHJIOBXKCHHSM  apMarypu  0e3
34eIyieHHs 3 OETOHOM, BHACHIJIOK HarpiBaHHSI
MONEPEIHBO  HANPYKCHUX  KOHCTPYKIIH  HE
JOIYCKAETHCS.

4.2 CrnpoueHuii MeTox PO3PaXyHKY

4.2.1 3arajibHi N0/10:KeHHS

(1) Copomeni  Meromu  po3paxyHKY
MOTIEPEYHOTO nepepizy MOXYTh
BUKOPHUCTOBYBATUCh Ul BH3HAUCHHS HECydol
3IaTHOCTI HArpiToro MOIMEPEYHOro IMepepizy Ta
MOPIBHSAHHS 13 3HAYCHHSM HAaBaHTAKEHHSIM 3a

BIJIMOBIIHOTO CHOJyYEHHS BIUIMBIB, IUB. 2.4.2.

Hpumitka 1. B gomatky B HaBemeno nBa
anprepHaTHBHI Metonu. B.1 «Metox i3otepmu 500 %C» Ta
B.2 «3oHanpHHMII MeTOm» OIS PO3PaXyHKy ~ OIOPY
3rMHAJBHAM MOMEHTAM Ta OCBOBMM CHJIaM. Taki Momeii
MOXXYTh BKJIIOYATH BIUIMBU Jpyroro mopsnky. Lli meromu
MpUJATHI A0S KOHCTPYKIHM, IO 3a3HAIOTh BIUINBY
CTaHIAPTHOTO TeMIepaTypHOro pexxumy. Merox B.1 moxe
BUKOPHUCTOBYBATHCh B MOEAHAHHI 31  CTaHZAPTHUM
TEeMIIEPaTYpHUM PEKHMOM Ta NMapaMeTPUYHHM BILUTHBOM
noxexi. Merog B.2 pexkoMeHIYeThCS BHKOPHCTOBYBATH
JUIL MaJMX Mepepi3iB Ta THYYKHX KOJIOH, aie TUIBKH 3a
CTaHJAPTHOT'O TEMIIEPATYPHOTO PEXKUMY.
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SECTION 4 DESIGN PROCEDURES

4.1 General
(1)P The following design methods are
permitted in order to satisfy 2.4.1 (2)P:

- detailing according to recognised design
solutions (tabulated data or testing), see Section 5

- simplified calculation methods for specific
types of members, see 4.2

- advanced calculation methods for
simulating the behaviour of structural members,
parts of the structure or the entire structure, see

4.3.

Note 1: When calculation methods are used,
reference is made to 4.6 for integrity function (E).

Note 2: For insulation function (I) the ambient
temperature is normally assumed to be 20°C.

Note 3: The decision on the use of advanced
calculation methods in a country may be found in its
National Annex.

(2P Spalling shall be avoided by
appropriate measures or the influence of spalling
on performance requirements (R and/or EI) shall
be taken into account, see 4.5.

(3) Sudden failure caused by excessive steel
elongation from heating for prestressed members
with unbonded tendons should be avoided.

4.2 Simplified calculation method

4.2.1 General

(1) Simplified cross-section calculation
methods may be used to determine the ultimate
loadbearing capacity of a heated cross section and
to compare the capacity with the relevant
combination of actions, see 2.4.2.

Notel: Informative Annex B provides two alternative
methods, B.1 “500°C isotherm method” and B.2 ‘“Zone
method” for calculating the resistance to bending moments
and axial forces. Second order effects may be included with
both models. The two methods are applicable to structures
subjected to a standard fire exposure. Method B.1 may be
used in conjunction with both standard and parametric fires.
Method B.2 is recommended for use with small sections and
slender columns but is only valid for standard fires.
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Hpumitka 2. B nogarky C HaBeeHO 30HAIbHUIMA
METOJl aHaIi3y MaJUX TNepepi3iB KOJOH i3 3HAYHUMHU
BIUIMBAMH JAPYTOr0 TIOPSAKY.

(2) PospaxyHok Ha 3pi3, Kpy4YeHHsS Ta
aHKepyBaHHS 3TifHO 3 4.4.

Hpumitka. B ngomatky D HaBemeHo crpouieHHid
METOJI PO3PaXyHKY JIJIS 3pi3y, KPYUCHHS Ta aHKCPYBAHHS.

(3) CrporieHi MeTOIM pO3PAXYHKY MOXKYTh
34aCTOCOBYBATUCH IJIA OaJIoK Ta IIJINT, AKIIIO BOHHU
3aBaHTaKEH1 NEpPEBaKHO PIBHOMIpHO
PO3MOALTICHUM HAaBaHTAXECHHSM, a PO3PaxyHOK 3a
HOpPMaJbHUX  TeMmieparyp  0Oa3yeTbcd  Ha
THIKHOMY aHaJi31.

Mpumitka. B nomatky E HaBenmeHo crmporeHHid
METOJI PO3PaxXyHKY OaJIOK 1 TUTUT.

4.2.2 TemnepatypHi KpuBi

(1) Temneparypa B  3ami300€TOHHUX
KOHCTPYKIIiXX, IO 3a3HAIOTb BOTHEBOI'O0 BILIMBY,
MOXE BHU3HaA4YaTUCs 3a peE3yiabTaTaMn
BUMPOOYBaHb 200 PO3PAXYHKIB.

IlpumiTka. TemmepaTypHi KpHBi, 110 HaBe/leHI B
JIOMAaTKy A, 3aCTOCOBYIOTh JUIS BH3HAUEHHS TEMIIEpaTyp
NOMEPEeYHNX Tepepi3iB 3 CHIIIKaTHUM 3allOBHIOBAuYeM 3a
CTaHJAPTHOTO TEMIIEPATYPHOTO PEKUMY 10 MAKCHMaTbHOL
TemrepaTypu y npumimenHi. L{i kpuBi 3acTOCOBYIOTH Uis
OLIBIIOCTI 1HIIMX 3aIMIOBHIOBAYIB.

4.2.3 TllpuBeneHuii nonepeyHunii nepepis

(1) MoxHa KOpPUCTYBATHCS CIPOIICHUMHU
METO/IaMH, BUKOPHUCTOBYIOUHU MPUBEACHUN
MOTIEPEYHHN Tepepis.

Ipumitka. B nonatky B HaBexeno aBa meroaw, 1o
0a3yloThCsl Ha BHKOPUCTAHHI IMPHBEACHOTO MOMNEPEYHOro
nepepizy.

Meron HaBemeHuil B nomatky B.l, sxuii 6a3yeTbes
Ha TinoTesi, o GETOH 3a TeMIepaTypu Oinblie Hix 500 °C
B pO3paxyHKy HeCy4ol 3[JaTHOCTI HE BPaXOBYEThCS, TOM SIK
Oeton 3a Temmeparypu Menme 500 °C 36epirac cBoo
MilHiCTh B MOBHI# Mipi. Lleit mMeTon 3acTOcOBYIOTH st
HEHATPYKEHHX 3aJ11300€TOHHUX Ta MOTePeTHbO
HANPY)KEHUX 3aJ11300€TOHHUX KOHCTPYKLIH 3 ypaxyBaHHSIM
MI0310B)KHBOT'O HaBaHTa)KEHHsI, 3THHAIEHOTO MOMEHTY Ta 1X
CIIOTY4YEHb.

Meron, HaBemeHuii B momatky B.2, Ga3yeTbcs Ha
TIPUHINII, [0 3pYHHOBAHWI BOTHEM IIONEPEYHUI mepepi3
BpPaXOBYIOTh BiAKHIAHHSIM 3PYHHOBAHOI 30HH ITOBEPXHI, 110
3a3Hajla BOTHEBOIO BIUIMBY. Po3paxyHOK Ma€e BUKOHYBATHCh
3a BIONOBiZHUM anroputMoM. Llelt meron mpumaTHHN s
HEHaIpyXeHUX Ta NOTePETHbO HaIpy)XEHHUX
3aI1i300eTOHHUX KOHCTPYKIIIH 3 ypaxyBaHHSIM
M03I0BXKHBOI'0 HAaBaHTAXKCHHS, 3TMHAIIEHOIO MOMEHTY Ta 1X
CIIOTY4YEHb.

4.2.4 3umxennus MinHocTi

4.2.4.1 3araabHi H0JI0KeHHS
(1) 3HmKeHHS 3HAYEHBb XapaKTEPUCTUUYHOTO
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Note 2: Informative Annex C provides a zone
method for analysing column sections with significant
second order effects.

(2) For shear, torsion and anchorage see 4.4.

Note: Informative Annex D provides a simplified
calculation method for shear, torsion and anchorage.

(3) Simplified methods for the design of
beams and slabs where the loading is
predominantly uniformly distributed and where
the design at normal temperature is based on
linear analysis may be used.

Note: Informative Annex E provides a simplified
calculation method for the design of beams and slabs.

4.2.2 Temperature profiles

(1) Temperatures in a concrete structure
exposed to a fire may be determined from tests or
by calculation.

Note: The temperature profiles given in Annex A
may be used to determine the temperatures in crosssections
with siliceous aggregate exposed to a standard fire up to the
time of maximum gas temperature. The profiles are
conservative for most other aggregates.

4.2.3 Reduced cross-section
(1) Simplified methods using a reduced
cross-section may be used.

Note: Informative Annex B provides two methods
using a reduced cross section.

The method described in Annex B.1 is based on the
hypothesis that concrete at a temperature more than 500°C
is neglected in the calculation of load-bearing capacity,
while concrete at a temperature below 500 °C is assumed to
retain its full strength. This method is applicable to a
reinforced and prestressed concrete section with respect to
axial load, bending moment and their combinations.

The method described in Annex B.2 is based on the
principle that the fire damaged cross-section is reduced by
ignoring a damaged zone at the fire-exposed surfaces. The
calculation should follow a specific procedure. The method
is applicable to a reinforced and prestressed concrete section
with respect to axial load, bending moment and their
combinations.

4.2.4 Strength reduction

4.2.4.1 General

(1) Values for the reduction of the



ornopy O€TOHY, HEHAINpPY)XEHOI Ta MOIEpPeIHbO
HANpYKEHOi apMaTypd Ha CTHCK HaBeleHI Yy
bOMY O3l Bonu MOXYTh
BUKOPHUCTOBYBATUCh Y  CIPOLICHUX METOAaxX
PO3paxyHKy HOIMEPEYHOTo Mepepisy HaBEICHUX B
4.2.3.

(2) 3HmKECHHS 3HAYCHHS OIOpY, HABEICHI
Hwkue B 4.2.4.2 Tta 4.2.4.3, 3aCTOCOBYIOTH 3a
TEMIEpaTypHUX  PEXHUMIB,  TOTIOHUX IO
CTaHJAPTHOTO TEMIIEPATYPHOTO PEXUMY, [0
JOCSATHEHHSI MAaKCUMAJIBHOT TEMIIEpaTypH.

(3) MoxHna 3acTOCOBYBaTH ajbTCPHATHBHI
dhopmyroBaHHS 3aKOHIB 3HMKEHHS
XapaKTEepUCTUYHOTO OINOpPY MarepialliB 3a YMOBH,
0 BOHM HE Cylepedarh EKCIePUMEHTAILHUM
TaHUM.
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characteristic compressive strength of concrete,
and of the characteristic strength of reinforcing
and prestressing steels are given in this section.
They may be used with the simplified cross-
section calculation methods described in 4.2.3.

(2) The values for strength reduction given
in 4242 and 4.2.4.3 below should only be
applied for heating rates similar to those
appearing under standard fire exposure until the
time of the maximum gas temperature.

(3) Alternative formulations of material laws
may be applied, provided the solutions are within
the range of experimental evidence.

4.2.4.2 Bemon 4.2.4.2 Concrete
k(8)
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1 — OeroH Ha CHJIIKATHOMY 3aIlOBHIOBaYi
2 — 0OeToH Ha KapOOHATHOMY 3aIOBHIOBAYI

Pucynok 4.1 — Koediuient Ke(6) 3umxeHHs
XapaKTEePUCTUIHOT MIlTHOCTI fck GeToHy

(1) 3HmKeHHS XapaKTEPHUCTHYHOTO OIOPY
OETOHY Ha CTHUCK 3aJ€KHO BiJ TemIeparypu 6
MOXHa BHUKOpPHCTOBYBaTH 3a TaOmuuero 3.1,
KOJIOHKa 2 /Il CWIIKaTHHUX 3allOBHIOBAYiB Ta
KOJIOHKa 5 i KapOOHaTHHUX 3alloBHIOBAYiB

(pucyHoxk 4.1).

4.2.4.3 Ctaan
(1) Ans po3TsarHyTol apMaTypu 3HIKECHHS
XapaKTEPUCTUYHOTO ONopy  3aJIEKHO BII

0,°C [°C]
Curve 1 : Normal weight concrete with siliceous aggregates
Curve 2 : Normal weight concrete with calcareous
aggregates

Figure 4.1: Coefficient ke(9) allowing for
decrease of characteristic strength fcx of concrete

(1) The reduction of the characteristic
compressive strength of concrete as a function of
the temperature 6 may be used as given in Table
3.1 Column 2 for siliceous aggregates and
Column 5 for calcareous aggregates (see Figure
4.1).

4.2.4.3 Steel
(1) For tension reinforcement the reduction
of the characteristic strength of reinforcing steel
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Temrneparypu € HaBeneHo B TaOmuii 3.2a. s
PO3TATHYTO1 apMaTypu 3HUKCHHS
XapaKTepUCTUYHOTO OMOPY apMaTypH B Oasikax Ta
IUIMTAX, SKIO &sfi>2 %, 3HadeHHS Kiaacy N
3HIDKEHHST MIITHOCTI apMyBaHHS HaBelIeHI B
Tabmumi 3.2a, KOJOHKa 2 s TapsueKaTaHoi Ta
KOJIOHKa 3 JuId X0JI0/1HO/1e(pOPMOBAHOT apMaTypu
(pucyHok 4.2a, kpuBi 1 ta 2). 3HaueHHs Kiacy X
3HIDKEHHST ~ MIIIHOCTI ~ apMyBaHHA  MOXYTb
BUKOPHUCTOBYBATHUCh JaHI HaBeACHI B TaOmMIi
3.20, TSt rapsiaeKaTaHoi Ta
xo0J10/1HoIehopMoOBaHoOi apmarypu (pucyHok 4.2b,
KpuBa 1).

Jlnsg  cThcHYTOi apMarypu  KOJIOH Ta
CTHUCHYTHX 30H OaJIOK 1 IUIMT 3Ha4ueHHs Kiacy N
3HMKEHHSI MIITHOCTI apMaTypu 3a YMOBHOI MeXi
tekydocti 0,2 % ™Mae OyTH BHU3HAYCHO, SIK
HaBeleHO Hipkue. lle 3HMKEHHS MIITHOCTI TaKoX
3aCTOCOBYETBCS JUISI  PO3TATHYTOT —apMaTrypH,
AKIIO &sfi<2 % Ta BUKOPHCTOBYIOTHCS CIIPOIIEHI
METO/IM pO3paxyHKy mepepi3iB (pucyHok 4.2a,

KpuBa 3):
ks(@)=1,0 TUTST
ks(@)=0,7-0,3(6-400)/300 TSt
ks(9)=0,57-0,13(6-500)/100 JUTS
ks(@)=0, 1-0,47(6-700)/200 TSt
ks(0)=0,1(1200-6)/500 TSt

AHajorivHo  MoOXXe OyTH  BHU3HAYCHO
3Ha4YeHHS Kiacy X 3HWXKEHHS MIIHOCTI 3a
yMoBHOI Mexi TekydocTi 0,2 %, sk HaBeneHO
Hmwk4de. Ile  3HWKEHHS  MIIHOCTI  TaKOX
3aCTOCOBYETBCS JUISL  PO3TATHYTOI — apMarypw,
SKIIO &sfi<2 % (pucynok 4.2b, xpusa 2).

ks(0)=1,0 JUTS
ks(0)=0,8-0,2(9-400)/300 TSI
ks(0)=0,6-0,2(9-500)/100 TSI
ks(@)=0,33-0,27(6-600)/100 TSI
ks(@)=0,15-0,18(6-700)/100 IS
ks(@)=0,08-0,07(6-800)/100 IS
ks(@)=0,05-0,03(6-900)/100 IS
ks(@)=0,04-0,01(6-1000)/100 IS
Ks(0)=0,04(1200-0)/200 st

(2) 3HMWKEHHS XapaKTEpPUCTHUYHOTO OMOpPY
MOTIePEeIHBO  HAINPY)KEHOT CTaji 3aJeKHO Bif
temrepatypu 6 Mae Biamosimatu 3.2.4 (2).
3HavyeHHsS MOKHA B3ATH 3 Tabmuii 3.3, KOJIOHKa
2a abo 2b mns xomomHomepopMOBaHOI CTami Ta
KOJIOHKAa 3 s TEepMOMEXaHIYHO 3MillHEHO1
NoTIepeIHbO HaNpyKeHO1 cTaii (pucyHok 4.3).

38

as a function of the temperature @ is given in
Table 3.2a. For tension reinforcement in beams
and slabs where &s1i>2 %, the strength reduction
for Class N reinforcement may be used as given
in Table 3.2a, Column 2 for hot rolled and
Column 3 for cold worked reinforcing steel (see
Figure 4.2a, curve 1 and 2). The strength
reduction for Class X reinforcement may be used
as given in Table 3.2b for hot rolled and cold
worked reinforcing steel (see Figure 4.2b, curve
1).

For compression reinforcement in columns
and compressive zones of beams and slabs the
strength reduction at 0,2% proof strain for Class
N reinforcement should be used as given below.
This strength reduction also applies for tension
reinforcement where &sfi<2 % when using
simplified cross-section calculation methods (see
Figure 4.2a, curve 3):

for 20 °C<6<100 °C
for 100 °C<6<400 °C
for 400 °C<6<500 °C
for 500 °C<6<700 °C
for 700 °C<6<1200 °C

Similarly the strength reduction at 0,2%
proof strain for Class X reinforcement may be
used as given below. This strength reduction also
applies for tension reinforcement where &s5<2 %
(see Figure 4.2b, curve 2).

for 20 °C<6<100 °C

for 100 °C<6<400 °C

for 400 °C<6<500 °C

for 500 °C<6<600 °C

for 600 °C<6#<700 °C

for 700 °C<6<800 °C

for 800 °C<#<900 °C

for 900 °C<#<1000 °C

for 1000 °C<6<1200 °C

(2) The reduction of the characteristic

strength of a prestressing steel as a function of the
temperature, 6, should be in accordance with
3.2.4 (2). Values may be taken from Table 3.3,
Column 2a or 2b for cold worked steel and
Column 3 for quenched and tempered prestressing
steel (see Figure 4.3).
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1 — postaruyTa apmarypa (rapstuekataHa) s aepopmariit Curve 1: Tension reinforcement (hot rolled) for strains
&sfi2 % &sfiz2 %
2 — posrarHyra apmatypa (XonoaHomedopMmoBaHa) IS Curve 2: Tension reinforcement (cold worked) for strains
nedopmarii & i>2 % &sii>2 %
3 — cTHCHYTa Ta PO3TATHYTa apMarypa sl aedopmariit Curve 3: Compression reinforcement and tension
£5i<2 % reinforcement for strains &;5<2 %

Pucynok 4.2a — Koeoimient 3umxenns Ks(6) Figure 4.2a: Coefficient ks(6) allowing for
XapaKTePUCTUYHOTO oropy fyk po3TsrayToi Ta decrease of characteristic strength fyx of tension
CTHCHYTOT apMaTypu (3HaueHHs Kiacy N) and compression reinforcement (Class N)
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1 — po3TarHyTa apmatypa s nedopmartii &si>2 % Curve 1: Tension reinforcement (hot rolled and cold
2 — CTHCHyTa apMaTypa Ta pO3TATHYyTa apMartypa &s:<2 % worked) for strains &si>2 %

Curve 2: Compression reinforcement and tension
reinforcement (hot rolled and cold worked) for strains

&sfi<2 %
Pucynok 4.2b — Koediuient 3umkeHns Ks(6) Figure 4.2b: Coefficient k(@) allowing for
XapaKTepUCTUYHOTO omopy fyk po3Tsaruyroi ta decrease of characteristic strength fyx of tension
CTHCHYTOI apMatyp (3HaueHHs Kiacy X) and compression reinforcement (Class X)
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la — xonomHOMEHOPMOBAHA TIOMEPETHBO HAMPYXKEHA CTalb
(mpotu Ta xanatn) Kiac A
1b — xomoaHOAChDOpPMOBaHA MONEPEAHBO HATIPY)KEHA CTalb
(mpotu Ta xanatu) Kmnac B
2 — TepMOMEXaHIYHO 3MII[HEHa IONEepPEeHbO HaIpyXKeHa
CTajb (CTPHIKHI)
Pucynok 4.3 — Koedirtient 3umkeHHs Kp(6)
XapaKTEePUCTUIHOTO omopy Pfok momepenHbo

HaIpy>XeHoi cTai
4.3 YTO4HEeHI MeTOIN PO3PaAXyHKY

4.3.1 3arajabHi moJ10:KeHHsI

()P VYrouHeni MeTOOM  PO3PAXYHKY
JOCTaTHBO TOYHO BiTOOpaXkaroTh 3aKOHOMIPHOCTI
MOBEIIHKA  3a11300€TOHHUX KOHCTPYKIIIH, 10
3a3HAlOTh BOTHEBOTO BIUIMBY. BOHHM MarOTh
O0azyBaTuCh Ha (QyHIAMEHTATBHUX (HIBUYHHX
IepeyMoBax, IO BEAYTh JO  OJCpXKaHHS
HaWOUIBII JOCTOBIPHUX JAaHMX IIPO OUIKYBaHY

poboTy Bi/IMTOBITHOTO KOHCTPYKTHBHOTO
€JIEMEHTY ITiJ] 4ac MOXKEeXKI.
(2P Bynp-sixuii IMOBIpHUI BUJ

pyHHYBaHHS, [0 HE BPAXOBYETbCS YTOYHEHUM
METOJIOM  PO3paxyHKy, Ma€  BHUKJIHOYATHCS
BIIMOBIIHUMHU 3aX0JaMU (HaNpUKIAL, KPydeHHs,
KpUXKE pyHHYBaHHs OCTOHy, MiclieBa BTpaTa
CTIAKOCTI CTUCHYTOTO apMyBaHHs, 3pi3 Ta
pyiHYBaHHS B pe3yJlbTaTi BTpPATH 3YETICHHS
apMatypu 3 OETOHOM, TOIIKO/HKEHHS aHKEPHUX

IIPUCTPOIB).
(3) VYrouHeHi  MeTOIM  PO3PAXYHKY
BKJIIOYAIOTh ~ PO3paxyHKOBI  Mojemi  Juis

BHU3HAUCHHSA HACTYITHOTO:
- 3pOCTaHHA Ta pO31'IOIIiJ'ICHH}I TEMIICpATypUu
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1200 ¢, °C [°C]

Curve la: Cold worked prestressing steel (wires and
strands) Class A

Curve 1b: Cold worked prestressing steel (wires and
strands) Class B

Curve 2: Quenched and tempered prestressing steel (bars)

Figure 4.3: Coefficient kp(0) allowing for
decrease of characteristic strength (Bfpk)
of prestressing steel

4.3 Advanced calculation methods

4.3.1 General

(1)P Advanced calculation methods shall
provide a realistic analysis of structures exposed
to fire. They shall be based on fundamental

physical behaviour leading to a reliable
approximation of the expected behaviour of the
relevant  structural component under fire
conditions.

(2)P Any potential failure mode not covered
by the advanced calculation method shall be
excluded by appropriate means (e.g. insufficient
rotational capacity, spalling, local buckling of
compressed reinforcement, shear and bond
failure, damage to anchorage devices).

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

- the development and distribution of the



1o BCIX €JIEMEHTaxX KOHCTPYKIIN
(TEeTUIOTEeXHIYHUI pO3PAXYHOK);
- MexaHiuHOI  poOOTH  KOHCTPYKTHUBHOI

PO3paxyHOK).

(4) YTOouHEH1 METO/U PO3PaXyHKY MOXKYThb
BHKOPHCTOBYBATHCH 3a Oyab-SIKUX
TEMITEPATYPHUX PEKHUMIB IMOXKEKI 32 YMOBH, IO
BiJIOMIi BJIACTUBOCTI MaTepialliB ISl BIAMOBITHOTO

Iiarma3oHy ~— TeMIeparyp ~Ta  BiAMOBIAHOTO
Iiara3oHy HarpiBaHHSI.
(5) VYTouHeni MeTOAM  PO3PAXYHKY

BUKOPHUCTOBYIOTh iuis:
MOTIEPEYHOTO Tepepi3y.

OyIb-KOTO TUITY

4.3.2 Ten10oTeXHiYHN PO3PaAXyHOK

(1)P VYTouHeHI MeTOAM PO3PAXyHKY ISt
TEIUIOTEXHIYHOTO PO3PaXyHKY MarOTh 0a3yBaTHCh
Ha OCHOBHHX TPUHIIAIIAX Ta TPUMTYIICHHAX TeOpii
TETUTOTPOBITHOCTI.

(2)P TemnoTexHIYHUI PO3paxXyHOK Mae
BKJTIOYATH TaKi MOHATTS:

@) BIAMOBIAHI TEIUIOBI BIUIMBU BH3HAYCHI B
EN 1991-1-2;

b) TemmeparypHo 3anekHi TerIOQi3UYHI
BJIACTUBOCTI MaTepiaiiB

(3) BruBoM BoJIOTOCTI Ta Mirpariiii BOJIOTH
BCepeauHi OeTOHy abo 3axHCHUX IIapiB 3a ix
HassBHOCT1 HEXTYIOTb.

(4) TemneparypHe  pO3MOAUICHHS B
3a1i300€TOHHUX eJIeMeHTax MO>KHA
BUKOPHUCTOBYBATH JUIS OLIHKKA HE 3BaKAIOYM HA
HasIBHICTh apMYBaHHSI.

(5) PesynbpTaT HEpPIBHOMIPHOTO TEIUIOBOTO
BIUIMBY, & TaKOX TeIuloNepeaaya Ha MpHIIeTi
KOHCTPYKIIi Oy/iBiIi 3a HEOOXITHOCTI MOXKYTh
BpPaxOBYBaTHCh.

4.3.3 CraTn4HHUil pO3paxyHOK
(1)P VYTouHeHi METOAM PO3PAXyHKY ISt

CTaTUYHOTO  pO3paxyHKy  0a3yloTbcs  Ha
BU3HAUEHUX MPHHLMUIIAX Ta  HPUIYIICHHSIX
OyIiBeNbHOI MEXaHIKM  BpPaxOBYIOUHM  3MIHY

MEXaHIYHUX BIACTUBOCTEH BiJ TeMIIEpaTypH.

(2)P HeoOxinHo BpaxoByBaTH TeMIIEPaTypHi
nedopmariii Ta HampyKeHHs CIPUYUHEH] SK
MIZIBUILLEHHSIM, TaK 1 IepenajaMu TeMIeparyp.

(3)P 3nauenns mpedopmarii A1st TPaHUIHOTO
CTaHy BCTAHOBJIEHI METOIaMU PO3PAXYHKY MalOTh
OoOMEXyBaTUCh  HACTUIbKM,  HACKUIBKM 1€
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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 and the
relevant rate of heating.

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

4.3.2 Thermal response

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

(2)P The thermal response model shall
include the consideration of:

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

b) the temperature dependent
properties of the materials

(3) The influence of moisture content and of
migration of the moisture within concrete or
protective layers if any, may conservatively be
neglected.

(4) The temperature profile in a reinforced
concrete element may be assessed omitting the
presence of reinforcement.

thermal

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

4.3.3 Mechanical response

(1)P Advanced calculation methods for
mechanical response shall 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)P The effects of thermally induced strains
and stresses both due to temperature rise and due
to temperature differentials, shall be considered.

(3)P The deformations at ultimate limit state
implied by the calculation methods shall be
limited as necessary to ensure that compatibility is
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noTpiOHO  anst  3abe3meueHHs
KOPCTKOCTI KOHCTPYKIIIH.

(4)P Slkmo HEOOXiAHO, TPU CTATHYHOMY
PO3paxyHKy BPaxOBYIOTh FCOMETPUYHY
HETIHIAHICTb.

(5) TloBny medopmariiro ¢ BH3HAYAOTH 3a
dhopmyIor0:

MIPOCTOPOBOT

E=¢&tht&stEcreepTEtr

ne
&th — TEMITepaTypHa aepopMartis;
& — MHTTEBA Jiehopmarlis, 110 3aJIeKHUTh
BiJl HAIIPY>KEHHS;
Ecreep — A€ OpMAIIis TTOB3Y4OCT1,
&r — TAMYAcOBa JAepopMalris.

(6) Hecyua 3maTHICTH OKpPEMHUX €IIEMEHTIB,
yacTUH ab0 yCl€l KOHCTPYKTHBHOI CHCTEMHU MiA
Yac BOTHEBOTO BIUIMBY MOKe OyTH BH3HaueHa
METOJIOM PO3paxyHKy OymiBEIbHUX KOHCTPYKIIIHA

3  ypaxyBaHHSIM  IUIACTUYHHX  JAedopmariii
(muB. EN 1992-1-1, po3min 5).

(7) I'pannunnmit KyT MIOBOPOTY
3ali300€TOHHUX ~ Tepepi3iB  MpH  IUIACTUYHIN

negopmarii Mae OLIHIOBaTHCh 13 ypaxyBaHHAM
30UTBbIIEHUX TPAaHUYHUX JedopMaliil g Ta &u B
yMoBax HarpiBy. Ha 3HaueHHS &cy TaKOX BIUIMBAE
ICHYIOYE TIOTIEpEYHE apMyBaHHS.

(8) Crucayra 30Ha mepepi3y €IEMEHTY
(HampuKIaa, 3rUHAJIBHOTO), IO 3a3HAE MPSIMOTO
BOTHEBOTO BIUIMBY, Mae OyTH TiepeBipeHa Ta
CKOHCTpYyHOBaHa 3 0COOJIMBOIO yBaroio, 3 METOIO
3ano0iraHHsl KPUXKOrO PYHHYBaHHS CTHCHYTOTO
O0eToHy a00 0OBaJICHHS 3aXMCHOTO IIapy OETOHY.

(9) IIpu pospaxynky Tpeba mepeBipsATH Ta
JeTami3yBaTH  TPAaHUYHI  YMOBH  OKpPEMHUX
€JIEMEHTIB, YaCTUH KOHCTPYKTUBHOI CUCTEMHU IS
3anoOiraHHs oOBasICHHS yepes BTpaTy
BIJIMTOB1IHOT OTIOPH €JICMEHTIB.

4.3.4 IlepeBipka YTOYHEHHMX MeTOAIB
PO3PaxyHKy

(1)P TIlepeBipka TOYHOCTI PO3PAXYHKOBUX
MoJieNieli TOBMHHAa BHKOHYBaTUCh Ha OCHOBI
pe3yNbTaTiB BIAMOBIIHUX BUITPOOYBaHb.

(2) Po3paxyHKOBiI pe3ylbTaTH MOXKYTh
CTOCYBaTHCh TeMmIieparyp, aedopmariiii Ta Mexi
BOTHECTIHKOCTI.

(3) OcHoBHI napameTpu MaroTh
NEepeBIPITUCh A BIEBHEHOCTI B TOMY, IO

MOJieNb  BINOBIa€ CYYacCHUM  TEXHOJOTIIM
OymiBHUIITBA, 3a JIOIOMOTOK  aHamizy  ii
BPAa3JIMBOCTI.
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maintained between all parts of the structure.

(4P Where relevant, the mechanical
response of the model shall also take account of
geometrical non-linear effects.

(5) The total strain € may be assumed to be:

(4.15)
where
et 1S the thermal strain,
&s IS the instantaneous stress-dependent
strain
&creep 1S the creep strain and
ewr IS the transient state strain

(6) The load bearing capacity of individual
members, sub-assemblies or entire structures
exposed to fire may be assessed by plastic
methods of analysis (see EN 1992-1-1, Section
5).

(7) The plastic rotation capacity of
reinforced concrete sections should be estimated
taking account of the increased ultimate strains
g and esy In hot condition. e will also be
affected by the confinement reinforcement
provided.

(8) The compressive zone of a section,
especially if directly exposed to fire (e.g. hogging
in continuous beams), should be checked and
detailed with particular regard to spalling or
falling-off of concrete cover.

(9) In the analysis of individual members or
sub-assemblies the boundary conditions should
be checked and detailed in order to avoid failure
due to the loss of adequate support for the
members.

4.3.4 Validation of advance calculation
methods

(1)P A verification of the accuracy of the
calculation models shall be made on the basis of
relevant test results.

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

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



4) OcHOBHI ~ mapameTpu MOXYTh
CTOCYBATHUCh, HaTpUKIaL, 3HAYCHHS
MO3/I0B)KHBOTO 3TUHY, pO3MIpy €JEMEHTIB Ta
pIBHS HABaHTA)KECHHS.

4.4 3pi3, KpyueHHs Ta aHKePYBaHHS

(1) Slkmo BUKOPHCTOBYIOTHCS MiHIMAaJbHI
po3mipH, IO HaBelIeHI B TAONMYHHX [AHHX,
MEepeBIpKM Ha 3pi3, KPYYCHHS Ta aHKEPyBAaHHS
BUKOHYBAaTH HE 000B’S3KOBO.

(2) Metomu po3paxyHKy Ha 3pi3, Kpy4CHHS
Ta aHKEepYBaHHS CIIiJI 3aCTOCOBYBATH, SIKIIIO BOHU

MIATBEP/DKEHH1 pe3yJibTaTaMU BUIIPOOYBaHb.
Mpumitka. B momatky D HaBegeHO crpomieHi MeTonH
PO3paxyHKy Ha 3pi3, KpYdeHHsI Ta aHKePyBaHHSI.

4.5 Kpuxke pyiiHyBaHHA

4.5.1 Bubyxononione
PYHHYBaHHS

(1)P BubGyxomomiOHe KpHXKe pPYHHYBaHHS
MOTPIOHO BUKIIOYMTH, IHAKIIE WOTO BIUIMB Ha
excrutyaTaiiiiai Bumoru (R ta/abo EI) moTpiOHO
BpPaxOBYBaTH.

(2) BuOyxomomiOHe KpUXKE pPYHHYBaHHS
MaJIONMOBIPHE, SKIIO BOJIOTICTH OCTOHY MEHIIa
3a K %. SIkmo 3HadyeHHs BoJsiorocti Oubi 3a K %,
HEOOXITHO TMPOBOJUTH OUIBIII TOYHY OIIIHKY
BOJIOTOCTI, TUITY 3alIOBHIOBay4a, BOJAOIPOHUKHOCTI

OCTOHY Ta YMOB HarpiBaHHSI.

Mpumirka. 3HaueHHss K, 110 3aCTOCOBYETBCS B KpaiHi,
Moxxe  Oyrm  3a3HaueHe B HamioHasbHOMY — JO#aTky.
PexomennoBane 3uaueHHs K=3 %.

(3) SIkmo egeMeHT po3paxOBaHWN Ha
BmBH kiacy X0 ta XC1 (mus. EN 1992-1-1),
BOJIOTICTh IIOTO €JeMEHTy Hmk4a 3a K %, me
2,5<k<3,0.

KpHXKe

(4) SIkmo BHKOPHCTOBYIOTHCS TaOIUYHI
JlaH1, HITKUX MOJAIBIINN MEepeBIPOK UIsi OETOHY
BUKOHYBaTH  He  moTpibHo.  4.5.2 (2)
3aCTOCOBYETHCS, SIKIIO BIICTaHb JI0 OCI apMaTypu
a CTaHOBUTE Oinbie 70 MM.

(5) Hns 0Oanok, MAUT Ta PO3TATHYTHX
€JIEMEHTIB, SKIIO BOJIOTICTh OEeTOHy OimbIna 3a

k %, BB BHOYXONOJIOHOTO  KPHXKOTO
pyiHYyBaHHsS OETOHY Ha Hecyuy 3/1aTHICTh R Moxke
OLIIHIOBAaTHUCh JOTYLIEHHAM MICIIEBOTO

BIJIIIADYBaHHA 3aXHCHOTO IIapy apMaTypHOTro
CTPMDKHS, KaHaTy B IIONEpeYyHOMY Iiepepisi, a
MOTIM TEPEBIPKOIO 3HUNICEHOI HECYUOl 3IaTHOCTI
nepepidy. Mus 1€l mepeBipku TemmepaTypa
IHIIUX apMaTypHUX CTPH)KHIB MOXKE BBa)KaTHCh
TaKolo, IO € 11032 MEXaMHU HEMOLIKO/HKEHOTO
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(4) Critical parameters may refer, for
example, to the buckling length, the size of the
elements and the load level.

4.4 Shear, torsion and anchorage

(1) When minimum dimensions given in
Tabulated data are followed, further checks for
shear, torsion and anchorage are not required.

(2) Calculation methods for shear, torsion
and anchorage may be used if they are supported

by test information.
Note: Informative Annex D provides a simplified
calculations methods for shear , torsion and anchorage.

4.5 Spalling
4.5.1 Explosive spalling

(1)P Explosive spalling shall be avoided, or
its influence on performance requirements (R
and/or EI) shall be taken into account.

(2) Explosive spalling is unlikely to occur
when the moisture content of the concrete is less
than k % by weight. Above k % a more accurate
assessment of moisture content, type of
aggregate, permeability of concrete and heating

rate should be considered.
Note: The value of k for use in a Country may be found in
its National Annex. The recommended value is 3.

(3) It may be assumed that where members
are designed to exposure class X0 and XC1 (see
EN 1992-1-1), the moisture content of that
member is less than k% by weight, where 2,5 <k
<3,0.

(4) When using tabulated data no further
check is required for normal weight concrete.
4.5.2 (2) is applicable when the axis distance, a,
is 70 mm or more.

(5) For beams, slabs and tensile members, if
the moisture content of the concrete is more than
k % by weight the influence of explosive spalling
on load-bearing function R may be assessed by
assuming local loss of cover to one reinforcing
bar or bundle of bars in the cross section and then
checking the reduced load-bearing capacity of the
section. For this verification the temperature of
the other reinforcing bars may be assumed to be
that in an unspalled section. This verification is
not required for any structural member for which
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nepepidy. Llg mepeBipka HE BHMAraerbCsi UL
Oy/Ib-IKOTO E€JIEMEHTY KOHCTPYKIIiH, I SKOTO
niiicHa po0oTa B HACHIIOK BUOYXOIMOAIOHOTO

KPHUXKOI'O pYHHYBaHHS nepeBipeHa
€KCIIEPUMEHTAJIbHUM YMHOM, a00 SIKUH MOKPUTHUH
JIOJaTKOBUM  3aXHCTOM  Ta  IepeBipeHH
BUIIPOOYBaHHSIMHU.

IpumiTka. 3a 1OCTaTHRO BENMKOI KiJIBKOCTI CTPHIKHIB
BBaKAETHCS, II0 MOXJIMBO NPHHHATH II€PEPO3IOAIT HAIpyKeHb
0e3 Brpatu criiikocti (R). Lle BkiroUae:

- Hepo3pi3Ha IUIMTa 3 PIBHOMIPHO PpO3NOALIEHUMH
CTPIDKHSAMH,

- Oarmkm mmpuHOO Oumeire 400 MM Ta 3 KUIBKICTIO
CTPIDKHIB OLTbIIE 32 8, pO3MIIIEHNX B PO3TSATHEHIH 30Hi.

4.5.2 PyiinyBaHHs1 6eTOHY

(1)P PyitnyBaHHs OCTOHY TIiJl 4aC BOTHEBOTO
BILUIUBY MOTPIOHO BUKIIIOUNTH, a00 BpaxoByBaTH
npu 3abe3rneueHHl ekcruryaTamiiiHux Bumor (R
ta/abo EI).

(2) sIxmo BimcTaHb 70 OCi apMaTypH OuIbIIIe
70 MM, abo BumpoOyBaHHS HE JOBOJUIIHUCH [0
pylHyBaHHS OETOHY, TOJ1 HEOOXITHO MPOBOJIUTHU
MJICWICHHS ToBepxHeBoro mapy. [limcumoroda
apMaTypHa CiTKa MOBEPXHEBOTO IIapy MOBHUHHA
MaTu yapyHKy He Outbimie 100 mm, a npiametp
CTPYIKHIB HE MEHIIIE 4 MM.

4.6 3’enHaHHA

(1)P IlpoexryBaHHs 3’€qHaHb 0a3yeThCsS Ha
3arajbHId OIIHIII POOOTH KOHCTPYKIIIKA TiJ dYac
TTOXKEXKI.

(2)P 3’eamanHs cimig  MPOEKTyBaTH Ha
OCHOBI OOYHMCJIEHh TaKMM 4YHHOM, II[00 BOHH
3aJIOBOJIBHSJIM BHMOTaM T'DaHUYHHX CTaHIB 3
BorHecriikocti R ta El, 10 BCTaHOBIIIOIOTHCS
VIS 3’€HAHUX CJICMCHTIB KOHCTPYKIIH Ta
3a0€3mevyloTh ~ JIOCTaTHIO  CTIMKICTh  BCiel
CIIOPY/IH.

(3) Enementu 3’eqHaHHs 3 KOHCTPYKIIHHOL
CTalli CHifi PO3PaxOBYBAaTH Ha BOTHECTIMKICTh
srigao 3 EN 1993-1-2.

(4) 3rigHo 3 BUMOTaMH TPAaHUYHOTO CTaHY 3
BOTHECTIMKOCTI 3a O3HAaKOK BTPaTH TEILIO
130m0BasIbHOT  37aTHOCTI | 1mmpuHa 3a30piB B
3’€JHAaHHSX HE MMOBUHHA nepeBuiyBaTy 20 MM, a
rMOMHA 3a30piB HE MOBUHHA OyTH OUIBLIOIO 3a
MOJIOBUHY MiHiManbHOT ToBHIMHU d (muB. 4.2)
HasIBHOTO PO3’€qHYIOUOTO €JIEMEHTY

(pucyHok 4.4)
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the correct behaviour with relation to explosive
spalling has been checked experimentally or for
which complementary protection is applied and
verified by testing.

Note: Where the number of bars is large enough, it may be
assumed that an acceptable redistribution of stress is possible
without loss of the stability (R). This includes:

- solid slabs with evenly distributed bars,

- beams with a width larger than 400 mm and containing
more than 8 bars in the tensile area

4.5.2 Falling off of concrete

(1)P Falling off of concrete in the latter stage
of fire exposure shall be avoided, or taken into
account when considering the performance
requirements (R and/or El).

(2) Where the axis distance to the
reinforcement is 70 mm or more and tests have
not been carried out to show that falling-off does
not occur, then surface reinforcement should be
provided. The surface reinforcement mesh should
have a spacing not greater than 100 mm, and a
diameter not less than 4 mm.

4.6 Joints

(1)P The design of joints shall be based on
an overall assessment of the structural behaviour
in fire.

(2)P Joints shall be detailed in such a way
that they comply with the R and EI criteria
required for the connected structural members
and ensure sufficient stability of the total
structure.

(3) Joint components of structural steel
should be designed for fire resistance in
accordance with EN 1993-1-2.

(4) With reference to the I-criterion, the
width of gaps in joints should not exceed the limit
of 20mm and they should not be deeper than half
the minimum thickness d (see 4.2) of the actual
separating component, see Figure 4.4,
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Mpumitka. CTpwkHI B KyTOBHUX 30HaxX, IO
PO3MIIIYIOTBCS OIS 3a30py HE BBAXKAKOTHCA KYTOBUMU
CTPWKHSAMU 3 TIOCHJIAHHSM Ha TaOJMYHI JaHi.

Pucynok 4.4 — Po3mipu 3a30py B 3’ €JHAHHSAX

s 3a30piB 3 OUTBIIOO TIIMOWHOIO Ta, 3a
HEOOXITHOCTI, 3 YCTAHOBJICHOIO 3aKJIaJHOIO
JETAJUTI0O BOTHECTIMKICTh Ma€ BCTAaHOBIIOBATHCH
Ha OCHOBI BIATIOBITHUX BUNPOOYBaHb.

4.7 Borue3axucHi NOKpUTTH

(1) HopmoBana BOTHECTIHKICTH MOXE
3a0e3MeyyBaTuch 3a JIOTIOMOTOI0 BOTHE3aXHMCHUX
MTOKPUTTIB.

(2) BnmactuBocti Ta  pobota  auA
BOTHE3aXHMCHUX TOKPUTTIB KOHCTPYKLIA Mae
OIIHIOBATHCH 11 Yac BiAMOBITHUX BUITPOOYBaHb.

T

Note: Bars in the corner zones close to the gap need
not be considered as corner bars with reference to tabulated
data.

Figure 4.4: Dimensions of gap at joints

For gaps with larger depth and, if necessary,
with the addition of a sealing product, the fire
resistance should be documented on the basis of
an appropriate test procedure

4.7 Protective layers

(1) Required fire resistance may also be
obtained by the application of protective layers.

(2) The properties and performance of the
material for protective layers should be assesse
using appropriate test procedure.
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5 Taoanuni nami

5.1 Cdepa 3acTocyBaHHs

(1) B pozmini HaBeneHi pO3paxyHKOBI
pIIEHHS JUIsl CTAHJAPTHOTO TEMIIEPATypHOTO
pexumy npo 240 xB (muB. 4.1). IlpaBuna
3aCTOCOBYIOThCS JuIs aHayi3zy OKpeMoi
KOHCTPYKIIi 3rigHo 3 2.4.2.

Mpumitka. Tabnumi po3poOieHi Ha eMIipHYHIA OCHOBI i
i ITBEPHKEHI JIOCBIJIOM, TEOPETUYHOIO OLIIHKOO Ta
BUNPOOYBaHHAMH. JlaHi B35Ti 3 IPUOIM3HUX YCTAJICHUX BHCHOBKIB
JUTS. HAUTHITOBIIIMX €JIEMEHTIB KOHCTPYKIIH Ta JIHCHI JIUISI BChOTO
Jiana3oHy TemonposiaHocTi 3rizguo 3 3.3. TaGmuuni nani ms
OKpPEeMUX THIIB OETOHHMX BHPOOIB MOXKHA 3HAHUTH Y BiJIIOBITHHX
CTaHAapTax Ha [i BUpoOM abo BHM3HAYNTH, BHKOPHCTOBYIOUH
PO3paxyHKOBI MeTomH 3rimHo 3 4.2, 4.3 Ta 4.4.

(2) 3navenHs, HamaHi B TaOMHIMX €T
HAaCTaHOBM, 3aCTOCOBYIOTbCA IJsi O€TOHYy (Bin
2000 xr/m® 1o 2600 xr/m® srimHo 3 EN 206-1),

BHUTOTOBJICHOTO HAa CHJIIKATHOMY 3aIll0BHIOBAYI.

Sxmio B Oanmkax abo TUTUTaxX
BUKOPUCTOBYIOThCSI ~ KapOoHaTHI  abo  Jerki
3aIoBHIOBaYI, TO MiHIMaIbHUH po3Mip

MOTIEPEYHOTO TIepepi3y MOXKHA 3MEHIIMTH Ha
10 %.

(3) Sxmo BHUKOPUCTOBYIOTHCS TaOMWYHI
JMaHl, HE TOTPIOHO BHUKOHYBAaTH IMOJAJIBIINX
MePEBIPOK 3pi3y, KPYUEHHS 1 aHKEpyBaHHs (JIUB.
4.4).

(4) Sxmo BHUKOPHUCTOBYIOTHCSA TaOMWYHI
JaHl, HE TMOTPIOHO BHUKOHYBATH MOJAIBIINX
MepeBIpOK Ha KPUXKE PYMHYBAaHHS 32 BHHITKOM

MJICWICHHS 3aXWCHOro Imapy OeToHy (JauB.
4.5.1 (4)).

5.2 3arajabHi npaBuJjia po3paxyHKy

(1) Bumorm i1 OropopKyBaJbHOI
3aTHOCTI (TpaHUYHI CTaHM 3 BorHecTiikocTi E ta
I, nuB. 2.1.2) MOXYTh BBOXXKaTUCh 3a0€3TMICUCHUMH,
KOJM MiHIMalbHa JOBXKHMHAa CTIH Ta IUIUT
Biamosigae tabmumi 5.3. s 3’e1HaHb HEOOX1IHO
MOCUJIATUCh Ha 4.6.

(2) dns Hecy4doi 3maTHOCTI (TpaHUYHUN CTaH
3 BOTHECTIMKOCTI 3a O3HAKOI BTPAaTH HECy4yol
3maTHOCTI R) MiHIMalbHI BUMOTH JI0 PO3MipiB
nepepi3iB  Ta BiACTaHI J0 OCl apMmaTypu
BHU3HAYAIOTHCA 3 TAOJHUIIb 32 HACTYITHUM:

5 Tabulated data

5.1 Scope

(1) This section gives recognised design
solutions for the standard fire exposure up to 240
minutes (see 4.1). The rules refer to member
analysis according to 2.4.2.

Note: The tables have been developed on an empirical
basis confirmed by experience and theoretical evaluation of tests.
The data is derived from approximate conservative assumptions
for the more common structural elements and is valid for the
whole range of thermal conductivity in 3.3. More specific
tabulated data can be found in the product standards for some
particular types of concrete products or developed, on the basis of
the calculation method in accordance with 4.2, 4.3 and 4.4.

(2) The values given in the tables apply to
normal weight concrete (2000 to 2600 kg/m?®, see
EN 206-1) made with siliceous aggregates.

If calcareous aggregates or lightweight
aggregates are used in beams or slabs the
minimum dimension of the cross-section may be
reduced by 10%.

(3) When using tabulated data no further
checks are required concerning shear and torsion
capacity and anchorage details (see 4.4).

(4) When using tabulated data no further
checks are required concerning spalling, except
for surface reinforcement (see 4.5.1 (4)).

5.2 General design rules

(1) Requirements for separating function
(Criterion E and I (see 2.1.2)) may be considered
satisfied where the minimum thickness of walls or
slabs is in accordance with Table 5.3. For joints
reference should be made to 4.6.

(2) For load bearing function (Criterion R),
the minimum requirements concerning section
sizes and axis distance of steel in the tables
follows from:

Eqi/Raf<l,0 (5.1)

ne:
Edfi — po3paxyHKOBHUI HaBaHTaXyBaJIbHUI
edeKT I 9ac moxKexi.
Radfi — po3paxyHKoBa Hecyd4a 3JaTHICTb IiJl
9ac MOoXexi.
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where:
Eqsi is the design effect of actions in the
fire situation.
Rasi Is the design load-bearing capacity
(resistance) in the fire situation.



(3) Tabnuuni fgaHi A UBOTO PO3JALTY
IPYHTYIOTbCS Ha 3HIDKEHHI PIBHS HaBaHTAXCHHS
ni=0,7, sKmo iHmIE He TnepemdaueHe Yy
BIJIOBITHUX ITYHKTaX.

Mpumirka. SIxmo koedirmieHT HaIIAHOCTI
Bu3HaueHnii B HamionaneHomy nomatky 1o EN 1990 ne
cr[iBr[az[ae 13 3a3HAYEHUMU B 242, BUIIICBKAa3aHEC 3HAYCHHA
7=0,7 He niificHe. B Takux BHWIagKax 3HAYCHHS #fi VIS
BUKOPDHCTaHHS B KpaiHi MOXyTh OyTH 3a3HaueHi B
HarrionansHOMY TOTATKY.

(4) Hdusa 3abe3nedeHHss HEOOXITHOT BiACTaHi
Bil oci apMaTypu 10 HaWOmmx4oi 0oOIrpiBHOI
MOBEPXHI B PO3TATHYTUX 30HAX BUILHO OINEPTHUX
Oaxok Ta T, Tabmumi 5.5, 5.6 ta 5.8, komoHKa 3
(omMH HaAMpsIMOK) OCHOBaHI HA KPUTHYHINA
TeMmepaTypi HarpiBy crami O,=500 °C. Ileii
BHCHOBOK BimmoBimae Eqf=0,7Eq Ta ps=1,15
(piBeHb HampyxeHb osfilfyk=0,60, muB. dopmysa

(5.2)), ne Ed — PO3paxyHKOBHIA
HaBaHTaXyBaJdbHUI eekT 3rigHo 3 EN 1992-1-1
(5) Jns  momepeaHbO — HAMPYKEHHUX

apMaTypHUX EJIIEMEHTIB KPUTHYHA TeMIIeparypa
cTpuwxkHiB npuitMaetsest 400 °C, a s kaHaTiB Ta
apotis 350 °C. Ile TBepmkeHHS NPHUOIU3HO
Bigmosinae 3HaueHHsM Eqi=0,7Eq, fpo1/fok=0,9
ta ys=1,15 (piBeHb HaAmpyX)eHb o filfpo,1k=0,55).
Ao HE MPOBOJAWIMCH CHEIIATbHI TEPEeBIPKU
3rigHo 3 (7) B pO3TATHYTHX €IEMEHTaX, Oalkax Ta
IIUTaX HEoOXiJHa BIACTaHb JI0 OCI apMaTypu a
Mae 30UTbIITyBaTUCh Ha!

- 10 MM a71d TONEepeHbO HANPYKEHUX
CTPWXKHIB, BinmoBimHo Gr=400 °C

- 15 MM and monepenHbO HaNpyKEHUX
JpOTIB Ta KaHATIB, BIAMOBITHO Hcr=350 oC.

(6) 3HIWKEHHS XapaKTEPUCTHYHOTO OIOPY
HEHANpPYKCHOT Ta TMONEPEAHbO  HAIPYKEHOI
apMaTypH SK 3aJIeKHOCTI BiJ TeMueparypu 6 s
KOPUCTYBaHHS TaOMUISIMH B I[BOMY PO3JLTI

MOKa3aHO BIAMOBIJHUMH KPUBHUMH Ha PHUCYHKY
5.1.

npACTY-H b EN 1992-1-2:201X

(3) Tabulated data in this section are based
on a reference load level #+=0,7, unless otherwise
stated in the relevant clauses.

Note: Where the partial safety factors specified in the
National Annexes of EN 1990 deviate from those indicated
in 2.4.2, the above value #=0,7 may not be valid. In such
circumstances the value of #q for use in a Country may be
found in its National Annex.

(4) In order to ensure the necessary axis
distance in tensile zones of simply supported
beams and slabs, Tables 5.5, 5.6 and 5.8, Column
3 (one way), are based on a critical steel
temperature of A,=500 °C. This assumption
corresponds approximately to Eqf=0,7Eq and
ys=1,15 (stress level osilfyk=0,60, see Expression
(5.2)) where Egq denotes the design effect of
actions according to EN 1992-1-1.

(5) For prestressing tendons the critical
temperature for bars is assumed to be 400 °C and
for strands and wires to be 350 °C. This
assumption  corresponds  approximately to
Ed,i=0,7Ed, fpo1c/fok=0,9 and ys = 1,15 (stress level
osilfpo.1k=0,55). If no special check according to
(7) is made in prestressed tensile members, beams
and slabs the required axis distance a should be
increased by:

10 mm for prestressing bars, corresponding
to ch=400 OC

15 mm for prestressing wires and strands,
corresponding to A=350 °C.

(6) The reduction of the characteristic
strength of reinforcing and prestressing steel as a
function of the temperature 6 for use with the
tables in this section is shown by the reference
curves in Figure 5.1.
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ks(8), ko(6x)
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1 — apmatypa

2 — TONEepeaHbO HAINpYyXKeHa apMmarypa (CTPIIKHI 3TiIHO 3
EN 10138-4)

3 — nonepeHKO HANpYXXeHa apMaTypa (IpOoTH Ta KaHaTH
srigno 3 EN 10138-2 ta EN 10138-3 BiamosiaHo)

Pucynoxk 5.1 — Kpusa a1 KpuTHaHO1
TEeMIIEpaTypHU HEHANPY>KEHO1 Ta MONEPEIHBO
HanpyXeHoi apMaTypu 0, 110 BIANOBIAAE
xoedimieHTy 3HMKeHHS Ks(Ger) =03 1ilfyk(20 °C) abo
kp(ecr) :O'p,fi/fpk(zo OC)

Kpusi orpuMmani 3 HacTymHUX GOpMyIT:

1) apmartypa (rapsiuekatana abo
xosoaHorehopmorana 3rigHo 3 EN 10080)
(0)=1,0 TUTS
ks(9)=1,0-0,4(6-350)/150 JUIST
ks(9)=0,61-0,5(6-500)/200 JUIST
ks(9)=0,1-0,1(6-700)/500 JUIST

il) TIOMepeIHbO HANPY)KEHA CTallb (CTPHIKHI
srigao 3 EN 10138-4)

ko(0)=1,0 s
ko(0)=1,0-0,45(6-200)/200 IS
ko(0)=0,55-0,455(6-400)/150 IS
ko(6)=0,1-0, 1(6-550)/650 IS

111) momepeHbO HampyKeHa cTaib (ApIT Ta
kanatu 3rigao 3 EN 10138-2 ta -3 BigmoBiagHo

ko(0)=1,0 s
ko(0)=1,0-0,45(6-100)/250 IS
ko(60)=0,55-0,455(6-350)/200 IS
ko(6)=0,1-0,1(6-550)/650 IS

(7) Jns po3TATHYTHX Ta BITBHO OTEPTHX
€JIEMEHTIB TIPU 3THHI (32 BHHITKOM IOTNEPETHBO
HampyKEeHUX  apMaTypHMX  elleMeHTiB  0e3
3UeIUICHHS 3 O€TOHOM), B SKHX KpUTHYHA
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Curve 1: reinforcing steel

Curve 2: prestressing steel (bars: EN 10138 - 4)

Curve 3: prestressing steel (wires & strands EN 10138 -2
and -3)

Figure 5.1: Reference curves for critical
temperature of reinforcing and prestressing steel
6. corresponding to the reduction factor
ks(ecr) :O's,fi/fyk(zo OC) or kp(ecr) :O'p,fi/fpk(zo OC)

These curves are derived as follows:
i) reinforcing steel (hot rolled or cold
worked: EN 10080)

for 20 °C<6<350 °C
for 350 °C<6<500 °C
for 500 °C<6<700 °C
for 700 °C<6<1200 °C

i) prestressing steel (bars: EN 10138-4)

for 20 °C<6<200 °C
for 200 °C<#<400 °C
for 400 °C<6<550 °C
for 550 °C<#<1200 °C

iii) prestressing steel (wires and strands: EN
10138-2 and -3)

for 20 °C<#<100 °C
for 100 °C<6#<350 °C
for 350 °C<#<550 °C
for 550 °C<#<1200 °C

(7) For tensile and simply supported
members subject to bending (except those with
unbonded tendons), in which the critical
temperature is different to 500°C, the axis



TeMIepaTypa BinpisHaeTses Bix 500 °C, Bincrann
JI0 OCl apMaTypu HaBeJeHa B TabmauIsx 5.5, 5.6 ta
5.9 MO’X€ YyTOYHIOBATHCH HACTYITHUM YHHOM.

a) mpu OOYMCIICHHI HANPYKCHHS CTall Osfi
BiJl BIUIUBY TOXeXi Edfi BUKOPHUCTOBYIOTH

dbopmymy (5.2).

Eas .fyk(ZOOC) A

npACTY-H b EN 1992-1-2:201X

distance given in tables 5.5, 5.6 and 5.9 may be
modified as follows:

a) evaluate the steel stress ossi for the actions
in a fire situation (Eqi) using Expression (5.2).

Os,fi—

d 7/5

ae:
ys — KoeilieHT HaaIHHOCTI U apMaTypu
(po3min 2 EN 1992-1-1)
Asreq — TIJIOIIA TIOTPIOHOTO apMyBaHHSA 3a
IrPaHUYHUM CTaHOM BiAnoBigHO 10 EN
1992-1-1
As prov — TIOIIIa 320€3MEYEHOTO apMYBaHHS
Edfi/lEq — MOXHA OIIIHUTH 3aCTOCOBYIOUH
24.2.

b) BH3Ha4alOTh KPUTHUYHY TEMIIEPATyPy
apMyBaHHA Ocr, 10 BiANOBimae KoedirieHTy
sHKeHHS Ks(@cr) =0silfy(20 °C) (pucynox 5.1,
KpHuBa 1) JUIs HEHaNpPYXeHO1 abo
Kp(Gcr)=0p ilfok(20 °C) (pucynox 5.1, kpuBa 2 a6o
3) ans monepeIHBO HAPY)KEHOT apMaTypH.

C) YTOYHIOIOTH MIHIMaJIbHY BIiJICTaHb JI0 OCi
apMaTypd HaBeJeHy B TaOMMISIX [UIi HOBOL
KPUTHYHOI TemnepaTypu Ocr BUKOPHUCTOBYIOUH
Ha0bmwkeny popmyny (5.3), ne 4a 3MiHa BiACTaHb
JI0 OCi apMaTypH B MM.

sreq
As,prov (52)
where:
vs IS the partial safety factor for reinforcing
steel (see Section 2 of EN 1992-1-1)
Asreq IS the area of reinforcement required
for ultimate limit state according to EN
1992-1-1
Asprov 1S
provided
Eq,i/Ed may be assessed using 2.4.2.

b) evaluate the critical temperature of
reinforcement 6Ocr, corresponding to the reduction
factor Kks(@cr)=0slfy(20 °C) using Figure 5.1
(Reference Curve 1) for reinforcement or
Kp(@cr) =0 ilfok(20 °C) using Figure 5.1 (Reference
Curve 2 or 3) for prestressing steel.

¢) adjust the minimum axis distance given in
the tables, for the new critical temperature, &r,
using the approximate Equation (5.3), where Aa is
the change in the axis distance in millimetres:

the area of reinforcement

Aa=0,1(500-6¢), mm (Mm) (5.3)

(8) HaBemene Buie HaOMMKEHHS IiliCHE,
skio 350 °C<0<700 °C, Ta mis 3MiHM BincraHi
JI0 OCl apMaTypu HaBEACHOI TUIbKH B TaOIHIIIX.
Jliis TemrmepaTyp 3a MeKaMH ITUX TPaHMIlb Ta JUIS
OuTBII TOYHUX pe3ynbTaTiB HEOOX1THO
KOPUCTYBaTUCh TEMIICPATyPHUMH KpUBUMH. J[is
MOTIEPEIHBO  HAMPYXKEHOI  CTaji  aHAJIOTI4HO
MO’KHA BUKOPHCTOBYBaTH hopmyiy (5.2).

(9) Jlns momepeHbO HAMPYKEHOT apMaTypu
0e3 3ueruieHHs 3 0ETOHOM KpUTHYHI TeMIepaTypu
sumie 350 °C moskHa BUKOPUCTOBYBATH TLUIbKH,
SKIIO 3aCTOCOBYIOTHCS OUIbII TOYHI METOIU
BHU3HAYCHHS poruHiB, aus. 4.1 (3).

(10) Jdnst po3TArHyTUX €IeMEHTIB a00 0anok
ne BUMaraetbes, mo0 Ocr Oyna menme 400 oC,
pPO3MipH MOMEPEYHOro Mepepi3y MOBHHHI OyTH
30UIbIIEH] 3a YMOBHM 30UIbIIEHHS MIHIMaJIbHOL
IUPUHA PO3TSATHYTOTO €JIEMEHTY abo
pO3TATHYTOI 30HM ©Oadkh B MM 3TIAHO 3
¢dopmynoro (5.4):

Pmod>bmin+0,8(400+6cr), MM

ne bmin — MiHIManTBEHUIA po3Mip b HaBeneHwit
B TaOJMISAX, IO BIJHOCATHCS JO HOPMOBAHOI

(8) The above approximation is valid for
350 °C<f4<700 °C and for modification of the
axis distance given in the tables only. For
temperatures outside these limits, and for more
accurate results temperature profiles should be
used. For prestressing steel, Expression (5.2) may
be applied analogously.

(9) For unbonded tendons critical
temperatures greater than 350 °C should only be
used where more accurate methods are used to
determine the effects of deflections, see 4.1 (3).

(10) For tensile members or beams where
the design requires e to be below 400 °C the
cross sectional dimensions should be increased by
increasing the minimum width of the tensile
member or tensile zone of the beam according to
Expression (5.4).

(mm) (5.4)
where bmin IS the minimum dimension b
given in the tables, related to the required
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BOTHECTIHKOCTI.

SIk anmpTepHaTHBA 30UTBIICHHIO HMIMPUHH 32
dopmynoro (5.4) yTOYHIOIOTH BIACTaHb IO OCi
apMaTypu UL OTPUMAaHHA  TEMIIEPaTypH,
HEOOXiMHOT JuIs fAirodoro HampyxkeHHs. Lle
BHMAara€ BUKOPUCTAHHS OUIBII TOYHOTO METOLY,
TAKOTO SIKMI HAaBEIEHO B AOJATKY A.

(11) B  rabmuusx, JOAATKOBO IO
pPO3paxyHKOBHX MpaBWJ, [0 BUMAararThCs
(EN 1992-1-1), HaBe/ICHH1 3HAYCHHS

MIHIMaJIBHUX PO3MIpIB JUI BOTHECTIKOCTI. Jleski
3HaYeHHs  BiACTaHI OO0  OCi  apMarypw,
BUKOPUCTAaHUX B TaOJMISIX, MEHII 3a Ti, LIO
Bumaratotecss B EN  1992-1-1 Tta mnoBuHHI
BpPaxOBYBAaTHUCh JUIsI KOHTPOJIIO.

(12) Moxke  TPOBOAMTUCH  JIiHIMHA
IHTEPMOJIALIA MDK 3HAYCHHSIMU HABEJACHHUMHU B
TaONIULSAX.

(13) TIlo3HaueHHs, 110 BHUKOPHUCTaHI B
TaONMUIIX, HaJlaH1 HA PUCYHKY 5.2.

h>b
J‘al
)

dsd

Pucynok 5.2 — [Iepepi3 enemMeHTIB KOHCTPYKITIH,
HOMIHAJIbHA BIJICTAaHb JI0 OCi apMaTypH a

(14) Biacrans nmo oci apmarypu a, s
CTAJIbHUX CTPIOKHIB, JIPOTYy Ta MOIEPETHBO
HalpY)KCHOIO0 ~ apMaTypHOTO  €JIEMEHTY  Ma€
HOMIHAJIbHI 3HAYEHHS.

(15) Ilpm apmyBaHHI B JEKUIbKa PSAIB, SK
HaBEJCHO Ha pPHCYHKY 5.3, Ta TaM Ji¢ BOHO
CKJIAJIA€ThCSl 3 HEHANPYXEHOI Ta MOMEPEeIHbO
HaTpyKeHOT apMatypu 3 THMU xK
XapakTepucTuIHuMH onopamu fyk ta fox, cepemms
BIICTaHb [0 OCl apMaTypu am HE MOXKe OyTH
MEHIIOK 3a BIACTaHb 1O OCI apMmarypu a,
HaBeJieHy B Tabmuisax. CepenHsi BiAcTaHb 0 OCi

apMaTypu Moke OyTu oOumucieHa 3a (opMyloro
(5.5)

standard fire resistance.

An alternative to increasing the width
according to Expression (5.4) may be to adjust the
axis distance of the reinforcement in order to
obtain the temperature required for the actual
stress. This requires using a more accurate method
such as that given in Annex A.

(11) Values given in the tables provide
minimum dimensions for fire resistance in
addition to the detailing rules required by EN
1992-1-1. Some values of the axis distance of the
steel, used in the tables are less than that required
by EN 1992-1-1 and should be considered for
interpolation only.

(12) Linear interpolation between the values
given in the tables may be carried out.

(13) Symbols used in the tables are defined
in Figure 5.2.

Figure 5.2: Sections through structural members,
showing nominal axis distance a

(14) Axis distances, a, to a steel bar, wire or
tendon are nominal values. Allowance for
tolerance need not be added.

(15) When reinforcement is arranged in
several layers as shown in Figure 5.3, and where
it consists of either reinforcing or prestressing
steel with the same characteristic strength fy and
fok respectively, the average axis distance am
should not be less than the axis distance a given in
the Tables. The average axis distance may be
determined by Expression (5.5).

an= Audy +Agdy .t Andy D Aa; (5.5)
Ag+ AL+ .+ A, ZASi

ae:
Asj — TJI0111a MOTIEPEYHOTO TMepepizy i-Toro
CTaJICBOTO CTPYIKHS (momepeTHBO
HATPY)KEHOTO apMaTypHOTO  EJIEMEHTY,
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where:
Asi iIs the cross sectional area of steel bar
(tendon, wire) "i"



KaHary);
ai — BIACTaHBb 1O OCI 1-TOr0 CTaJIEBOrO
CTpWKHs  (NOMEPEeIHBO  HAMPYNKCHOTO

apMaTypHOTO €JIEMEHTY, KaHary).

Komu apmyBaHHs cKiamaeTrbes 31 crajei 3
PI3BHUMH XapaKTePUCTHUYHUMHU omopamu, Asi y
dopmymi (5.5) moxna 3aminuta Ha Asifyki (abo
Asifyii).

(16) Kosm wHeHampykeHa Ta TONEPEIHBO
HalpyxeHa apmarypa MOXYTb
BHUKOPHUCTOBYBATUCh OJHOYACHO (HANPUKIAL, ¥y
YaCTKOBO IOTEPEIHBO HAMPY)KEHOMY €JIEMEHTI),
BIJICTaH1 JI0O OCEW HEHAINpPY>KEHOI Ta MONepeTHBO
Halpy>KeHOi apMaTypyd TOBUHHI BHU3HAYATHCS
OKpEMO.

IIpumiTka. PekoMeHIOyeTbCsl ~ BHKOPHCTOBYBATH
TEMIIepaTypHI KpUBi Ta CIIPOIIEHI METON PO3PaxyHKY.

81,32, 83
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ai is the axis distance of steel bar (tendon,
wire) "i" from the nearest exposed surface.

When reinforcement consists of steels with
different characteristic strength Asi should be
replaced by Asifyki (a6o Asifyki) in Expression (5.5).

(16) Where reinforcing and prestressing
steel is used simultaneously (e.g. in a partially
prestressed member), the axis distances of
reinforcing and prestressing steel should be
determined separately.

Note: Use of temperature graphs and simplified
calculation methods is recommended.

a4, 87 aS ’aG

Pucynok 5.3 — Po3mipu, 1110 BAKOPHCTOBYIOTHCS
MIPU PO3PAXyHKY BIJICTaHb JI0 OCi apMaTypH am

(17) MinimManbHa BiACTaHb 0 OC1 Il Oy Ib-
SKOTO OKPEMOTO CTPW)XKHS IOBHHHAa OyTH HeE
MeHIe 3a HeoOxiaHy npu R 30 ansa cTpwxHIB B
OJIMH Psil a00 TOJIOBUHY CEPEeIHBOI BiJICTaHb 0
OCl U1 CTPWXKHIB B JeKiIbKa psamiB ((hopmyra

(5.9)).
5.3 KoJsionn

5.3.1 3arajibHi 0JI0KEHHS
(1) dnst O1iHKKM BOTHECTIMKOCTI KOJIOH iCHYE
IBa MetoJzia: merox A ta merox B.

[pumitka. Haseneni TaOIMIHI maHl
BUKOPUCTOBYIOTh TUIBKH s OyamiBenb 3 B S3SIMH
xopctkocti. Tabmmuni gami ams Oe3B’s3eBUX  OymiBenhb
MOXYTh OyTH HaBelleHi B HallioHATBHOMY JlonaTKy kpainu

5.3.2 Memoo A

(1) BorsecTiiiKicTh 3a71i300€TOHHUX Ta
MOTIEPETHRO HAMIPYKEHUX 3a11300€TOHHUX KOJIOH,
[0 TIepeBaXHO 3a3HAIOTh CTHUCKY, B OYMIBIAX 3
B’sI35IMH YKOPCTKOCTI MOXE BBa)KATHCh
3a0€3I1eUEeHO0I0, SKIO0 3HaueHHsA B Tabmumi 5.2a

_’:;_5’:1 tq;d 4

Figure 5.3: Dimensions used to calculate average
axis distance am

(17) The minimum axis distance for any
individual bar should not be less than either that
required for R 30 for bars in a single layer or half
the average axis distance for bars in multiple
layers (see Expression (5.5)).

5.3 Columns

5.3.1 General
(1) For assessing the fire resistance of
columns, two methods, Method A and Method B

are provided.

Note: Tabulated data is given for braced structures
only. Tabulated data for unbraced structures may be found
in a Country’s National Annex.

5.3.2 Method A

(1) Fire resistance of reinforced and
prestressed concrete columns, submitted mainly to
compression in braced structures may be
considered adequate if the values in Table 5.2a
together with the following rules are applied.
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3aCTOCOBYIOTh CYMICHO 3

MPaBUIIAMH.

(2) MinimManbHi 3HaYEHHS! IIUPUHU KOJIOHHU
Pmin Ta BiZcTaHi 10 OCI MO3I0BXHBOI apMaTypH a
HaBeleHI B TaOmuii 5.2a YMHHI 32 HACTYIHUX

YMOB:

- PO3paxyHKOBa JOBXXHHa KOJIOHHU
(BuzHauenust quB. EN 1992-1-1, po3sin 5) mix yac
noxexi: loi<3 m

- EKCUEHTPUCHUTET TEPIIOTO TMOPAIKY Iij
yac noxexi: e=Mokd fi/Njed fi<emax;

- ctyninb apmyBaHHs As<0,04A.

Mpumirka 1. 3HaueHHS €max B Mexax 0,15h (aGo
b)<emax<0,4h (ta b), mans BUKOpUCTAHHS B KpaiHi MOXKHO
3acrocoByBatd HarioHaneuuit momatok. PexomenmoBaHe
3HAYCHHS Emax cTaHOBUTH 0,15h (Ta b).

Ipumitka 2. Po3paxyHKOBY JOBXWHY KOJOHH IIiJ|
qac mnoxexi losi mpuiimaroTe 3a l, 3a HOpMaNbHHX
TemmepaTyp B Yycix kmacax. Jliusg OymiBens 3 B’S3sMH
JKOPCTKOCTI, SIKIIO BIUIMB 32 CTAaHJAPTHUM TEMIEPATYPHUM
pPeXHUMOB CcTaHOBUTH Outbme 30 XB, pPO3PaxyHKOBY
JnoBXuHY losi mpuiimarors sk 0,51 mas MiKIoBepXoBUX
nepekputtiB Ta 0,5/< [,5i<0,7] nas nokpurrtiB, me | ne
JlificHa TOBKHHA KOJOHH (Bif OCi 110 oci).

IIpumitka 3. EKCIEHTpHUCHTET NEpIIOro MOPSAKY
mii 4Yac TMOXeXl MPUPIBHIOIOTh 0 TaKoro, SKHH

HAaCTYITHUMU

BUKOPUCTOBYIOTh TPU  pPO3paxyHKy 3a HOPMaJbHHX
TEMIIEPATYP.
3 BBenennii KoediieHT 3HUKCHHS

PO3paxyHKOBOTO DIBHS HaBaHTAXEHHS ITiJ[ Yac
nokexi . MM TOSICHIOETBCS  CTIOTyYSHHS

(2) The validity of the minimum values of
the column width bmin and the axis distance of
longitudinal reinforcement a given in Table 5.2a
is limited as follows:

- effective length of the column (for
definition see EN 1992-1-1 Section 5) under fire
conditions: losi<3 m

- first order eccentricity
conditions: e=Mogd fi/Njed fi<emax;

- amount of reinforcement: As<0,04A.

Note 1: The value of emax, within limits 0,15h (or
b)<emax < 0,4h (and b), for use in a Country may be found in
its National Annex. The recommended value is 0,15h (and
b).

under fire

Note 2: The effective length of a column under fire
conditions lo5 may be assumed to be equal to I, at normal
temperature in all cases. For braced building structures
where the required Standard fire exposure is higher than 30
minutes, the effective length los may be taken as 0,5 for
intermediate floors and 0,5/< l,5<0,7! for the upper floor,
where | is the actual length of the column (centre to centre).

Note 3: First order eccentricity under fire conditions
may be assumed as equal to that in normal temperature
design.

(3) A reduction factor for the design load
level in the fire situation, us, has been introduced.
This accounts for the load combinations,

HABaHTAXXCHb, MIIHOCTI HAa CTUCK 1 BWIUH compressive strength of the column and bending
KOJIOHH, B TOMY YHCITi €(DEKTH APYroro mopsaKy. including second order effects.
1i=NEed fi/Nrd (5.6)
1e where
NEd fi - PO3paxyHKOBE 0CBOBE Neqsi is the design axial load in the fire
HaBaHTAXKEHH I/ Yac MOXKeExXKi, situation,

NRd — pO3paxyHKOBa MIITHICTh KOJIOHU 3a
HOpPMAJIbHUX TEMIIEPaTyp

NrRd — TpH pPO3paxyHKy OOYMCIIOETHCS
BignoBimHO g0  EN 1992-1-1 3
ypaxyBaHHSIM  ym 32  HOPMaJBHUX
TeMmeparyp, BPaxOBYIOYH BIUIMBH
ApYyroro  TMOPSAAKY Ta  MOYaTKOBHM
CKCIICHTPHUCHUTET, 10 JOPIBHIOE

excueHTpucuteTy i Ned fi
Hpumitka 1. KoedimieHT  3HIWKEHHA  7fsi
BHUKOPHUCTOBYIOTh 3aMICThb ufi JUIA PO3PaXyHKOBOI'O PiBHS
HaBaHTaXeHHA (muB. 2.4.2) sK HaJifHE CIPOIICHHS,
OCKIJIBKH #fi BpaXOBYE, IO KOJOHA MOBHICTIO HaBaHTa)kKeHA
NIPH PO3PaxyHKY 32 HOPMAJIBHOI TeMIIEPaTypH.
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Nrd is the design resistance of the column
at normal temperature conditions

Nrd is calculated according to EN 1992-1-
1 with ym for normal temperature design,
including second order effects and an
initial eccentricity equal to the eccentricity
Of Neq i

Note 1: The reduction factor #s; may be used instead
of wi for the design load level (see 2.4.2) as a safe
simplification since 75 assumes that the column is fully
loaded at normal temperature design.



Tabauusa 5.2a — MiHiManbHl  poO3MipH
KOJIOHU Ta BIICTaHb JI0 OCI apMaTypu AJsl KOJIOH
NPSIMOKYTHOTO Ta KPYIJIOTO MepepiziB

npACTY-H b EN 1992-1-2:201X

Table 5.2a: Minimum column dimensions
and axis distances for columns with rectangular or
circular section

MiHiManbHi pO3MipH, MM.
[IuprHa KOJOHH/ BifIcTaHb 10 OCi po06090i apmMarypH, bmin/a
Minimum dimensions (mm)
HopmoBana Column width bmin/axis distance a of the main bars
BOTHECTINKICTh [Tinnaerbcs
Standard KoJoHa, 1o migiaeThCst BIUIMBY OUIbINE HIXK 3 OJIHIET BIUIUBY 3 OJTHI€T
Fire resistance CTOPOHU CTOPOHU
Column exposed on more than one side Exposed on one
side
wi=0,2 ui=0,5 wi=0,7 wi=0,7
1 2 3 4 5

200/32

R 30 200/25 200/25 300/27 155/25
200/36 250/46

R 60 200/25 300/31 350/40 155/25
200/31 300/45 350/53

R0 300/25 400/38 450/40** 195/25

250/40 350/45** 350/57**

R 120 350/35 450/40** 450/51%* 175/35

R 180 350/45** 350/63** 450/70** 230/55

R 240 350/61** 450/75** - 295/70

*%*
MinimMyMm 8 CTpHXKHIB
Jnst  momepeqHBO  HANPY)KCHHX — KONOH — MOBHHHO
M03HAYaTHCS 301NIBIICHHS BIJICTaHI 10 OCI apMaTypH 3TiHO
34.2.2 (4).
Mpumirka. Tabnunsa 5.2a
PEKOMEHI0BaHOMY 3HaueHHI ac:=1,0.
(4) Tumii 3HayeHHS AI TAOJHUYHUX TaHUX

MOXYTb OLIIHIOBATUCH 3a popMmyioro (5.7):

OCHOBaHa Ha

R=120((R,i+Ra+Ri+Ro+R;)/120)18

ne
1
Rqﬁ:83 1,00—ﬂfiﬁ:|
Ra=1,60(a-30)
Ri=9,60(5-lo fi)
Ru=0,09b"
Rn=0 ISt
Rn=12 s for n>4

a — BIACTaHb JI0 OCi MO3I0BXKHBOI CTAJIEBOT
apmartypu (Mm); 25 MM<a<80 MM
lofi — po3paxyHKOBa JOBKHHA KOJIOH I
yac noxexi; 2 M<lpi<6 M; 3HaueHHS
BimmoBimHi 70 lofi=2 M [aroTh HamiiHi
pe3yNIbTaTh TSt KOJIOH 3 lofi<2 M

b’=2A4c/(b+h) — mig TOPAMOKYTHOTO
MOTIEPEYHOro  mepepisy abo aiamerpy
KpYTJIOTO MIOTIEPEYHOTO nepepizy

200 MM<b <450 mm; h<l,5b.

for n=4 (Tinbku KyTOBi CTPIIKHI

**

Minimum 8 bars
For prestressed columns the increase of axis distance
according to 4.2.2 (4) should be noted.

Note: Table 5.2a is based on recommended value
a.c=1,0.

(4) Other values for tabulated data may be
assessed by using the Equation (5.7):
(5.7)
where

corner bars only)

a is the axis distance to the longitudinal
steel bars (mm); 25 mm<a<80 mm

losi is the effective length of the column
under fire conditions; 2 mM<lp<6 m;
values corresponding to l,si=2 m give safe
results for columns with lo <2 m
b’=2A4c/(b+h) for rectangular cross-
sections or the diameter of circular cross
sections 200 mm<b <450 mm; h<1,5 b.
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f .
Al —CTYIiHb

Ac fcd

HOPMAaJIBHOI TeMIIepaTypu

apMyBaHHs 3a

Occ — KOCQIIIEHT JUIi OMOpy Ha CTHUCK,
muB. EN 1992-1-1
Mexi  3aCTOCYBaHHS  CKCLIGHTPHCHUTETY

MEPIIOTO TMOPSAKY i Yac IMOXKEKiI HaBeACHI B
5.3.2 (2).

5.3.3 Meroax B

(1) BoruecriiikicTh 3a71i300€TOHHUX KOJIOH
BU3HAYaIOTh 3a Tabmuner 5.2b Ta HacTymHHX
npaBui. JlogatkoBa 1HQoOpMallisi HaBeACHA B
nonatky C.

(2) Tabmuus 5.2b 3actocoBHa TiTBKH ISt
OyIIBENb 13 B’SI3SIMH KOPCTKOCTI SIKIIO:

piBEHb HaBaHTAXKECHHS N 3a HOPMaJIbHHX
temmeparyp (EN 1992-1-1, 5.8)

n :NOEd,fi/(O,7(Acfcd+Asfyd))

- eKCIIEHTPUCHUTET IMEepIIOro MOPSAIKY i
qac MOXKEX] e

e=Mokd,fi/ (NoEdfi)

e/b <0,25;
emax:]00 MM,
- THYYKICTh KOJIOHH T 9ac TOXKEeX1 Afi

Afi=lofi/i

A <30, mo BigmoBigae OLILIIOCTI KOJOH
B CTaHJIaPTHUX OYIIBIISIX

Ie
lofi — po3paxyHKOBa JOBXKHHA KOJIOHH ITiJT
4ac MoXKexKi
b — wMiHiManeHHE po3Mip mepepisy
MPSIMOKYTHOT ~ KOJIOHH a0o  jiaMeTrp
KpYIJIO1 KOJIOHU
Noed fi, Moedfi — OCbOBa CHJIa Ta MOMEHT
MEPILIOTO MOPSAKY M Yac MOKEKi,
0= As 1:yd

Ac fcd

HOpMaJIbHUX TEMIICPpATYpHHUX YMOB

— CTYIIHb apMyBaHHS 3a

| — MIHIMaJIBHUI pajiyc iHepIil.

(3) B tabnumi 5.26 ocboBE HaBaHTAXKEHHS Ta
3ruH nepioro nopsaky (mue. EN 1992-1-1, 5.8)
BBOJUTHCS B (hopmyrnax (5.8a) Ta (5.8b) mns piBHIB
HABaHTAXCHHS KOJIOHU 3a HOPMaJIbHO1
Temreparypu. BIIMBH Apyroro mopsKy TaKoxX
NPUKAHSATI 10 yBary.

Mpumitka 1. Noggsi Moxsa mpuitaatH 0,7 Nogd
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f .
w=25% " denotes the  mechanical
Acfcd
reinforcement ratio at normal temperature
conditions

ace 1S coefficient for compressive strength

(see EN 1992-1-1)
For first order eccentricity under fire
conditions the limits of validity given in 5.3.2 (2)

apply.

5.3.3 Method B
(1) Fire resistance of reinforced concrete
columns may be satisfied by the use of Table 5.2b
and the following rules. Further information is
given in Annex C.
(2) Table 5.2b is valid only for columns in
braced structures where:
the load level, n, at normal temperature
conditions (see EN 1992-1-1, 5.8) is given by
(5.8a)
the first order eccentricity under fire
conditions, e, is given by
(5.8b)
e/b <0,25;
emax=100 mm;
the slenderness of the column under fire
conditions, 4, is given by

(5.8¢c)
A has been taken as < 30, which covers
the majority of columns in normal
buildings
where

losi is the effective length of the column
under fire conditions

b is the minimum dimension of the
section on rectangular columns or the
diameter on circular columns

Noedfi, Moedsi IS the axial load and first
order moment under fire conditions

f
Cl):AS yd

is the mechanical
Ac fcd
reinforcement ratio at normal temperature
conditions

i is the minimum radius of inertia
(3) In Table 5.2b the axial load and first order
bending (see EN 1992-1-1, Clause 5.8) have been
introduced by using Expressions (5. 8a) and (5.8b)
for the load level of the column at normal
temperature. Second order effects have also been

taken into account.
Note 1: Noeari may be taken as 0,7 Noga (17=0,7



(74=0,7 (2.4.2)) K110 75 PO3PaXOBAHO TOYHO.

Mpumitka 2. KoedimieHT rHyukocTi Aq minm dvac
MOKEX1 MOXKHA TpUHMAaTH A 32 HOPMAJIbHOI TEMIIEpaTypH B
ycix Bumazakax. Jist OyniBensb 3 B S3IMH )KOPCTKOCTI, SIKIIO
BIUIMB 32 CTaHAAQpPTHUM TEMIIEPAaTypHHM  pPEKHUMOB
craHoBUTh Oinmbiie 30 xB. Po3paxyHkoBy moBkHHY lofi
npuitmaroth 0,51 s mixknoBepxoBux nepekpurtis Ta 0,51<
10i<0,71 mis mokputrsa, ae | po3paxyHKoBa JOBKHHA
KoJIoHH (Bij oci 110 oci).

Tadmuua 5.2b — MiniManeHi  po3Mipu
KOJIOHM Ta BiJICTaHEH g0 oOci apmarypu uis
3a7i300€TOHHUX KOJIOH 3 MPSMOKYTHHUM a0o
KpPYIJIMM Nepepi3oM

npACTY-H b EN 1992-1-2:201X

(2.4.2)) unless #s is calculated explicitly).

Note 2: Slenderness ratio As under fire conditions
may be assumed as equal to A at normal temperature in all
cases. For braced building structures where the required
Standard fire exposure is higher than 30 minutes, the
effective length los may be taken as 0,5 | for intermediate
floors and 0,5 | < lo5 < 0,7 | for the upper floor, where 1 is
the actual length of the column (centre to centre).

Table 5.2b: Minimum column dimensions
and axis distances for reinforced concrete
columns with a rectangular or circular section.

HopwmoBana Crymisb MiHiManbH1 pO3MIpH, MM.
sornectiixicry APMYBAHHI, © lnprna KonOHK/BIACTaHE 110 OCi pO6OUOT ap_leaTypH,_bmin/a
Standard fire I\/Ie_chanlcal Minimum dimensions (mm). Column width bmin/axis distance a
resistance Remfo_rcement n=0,15 n=0,3 n=0,5 n=0,7
ratio o
1 2 3 4 5 6

0,100 150/25* 150/25* 200/30:250/25* | 300/30:350/25*

R 30 0,500 150/25* 150/25* 150/25* 200/30:250/25*
1,000 150/25* 150/25* 150/25* 200/30:300/25*
0,100 150/25:200/25* | 200/40:300/25* | 300/40:500/25* 500/25*

R 60 0,500 150/25* 150/35:200/25* | 200/35:350/25* | 350/40:500/25
1,000 150/25* 150/30:200/25* | 200/40:400/25* | 300/50:600/30
0,100 200/40:200/25* | 300/40:400/25* | 500/50:550/25* | 550/40:600/25*

R 90 0,500 150/35:200/25* | 200/45:300/25* | 300/45:550/25* | 500/50:600/40
1,000 200/25* 200/40:300/25* | 250/40:550/25* | 500/50:600/45
0,100 250/50:350/25* | 400/40:550/25* 550/25* 550/60:600/45

R 120 0,500 200/45:300/25* | 300/45:550/25* | 450/45:600/25* | 500/60:600/50
1,000 200/40:250/25* | 250/50:400/25* | 450/45:600/30 600/60
0,100 400/50:500/25* | 500/60:550/25* | 550/60:600/30 (1)

R 180 0,500 300/45:450/25* | 450/45:600/25* | 500/60:600/50 600/75
1,000 300/35:400/25* | 450/50:550/25* | 500/60:600/45 (1)
0,100 500/60:550/25* | 550/40:600/25* 600/75 (1)

R 240 0,500 450/45:500/25* | 550/55:600/25* 600/70 (1)
1,000 400/45:500/25* | 500/40:600/30 600/60 (1)

* SIk mpaBWIIO, 3aXMCHUH HIAp OETOHY YTOUHIOETHCS 3TiHO
3 EN 1992-1-1.

(1) Bumaraerbcst mmpuna Oinpma 3a 600 mm. HeobOxigna
OKpeMa OIliHKA JUTS 3THHY.

(4) B komonax, ge As>0,024c, s
BOTHECTIMKOCTI Outbie HDK 90 XB BHUMaraerncs
pPIBHOMIpHE PO3MIIIEHHS CTPHXKHIB 110 Kpasx
MOTIEPEYHOr0 Iepepizy.

5.4 Ctinn

5.4.1 Henecyui cTinm (meperopoaku)

(1) Sxuro BumaraeThces, o0 BOTHECTIHKICTD
NEPEeropoJioK BiANOBifaNa TUIBKM TPaAaHUYHOMY
CTaHy 3 BOTHECTIMKOCTI 3a O3HaKOK BTpaTH

* Normally the cover required by EN 1992-1-1 will control.

(1) Requires width greater than 600 mm. Particular

assessment for buckling is required.

(4) In columns where As>0,024c,

even

distribution of the bars along the sides of the
crosssection is required for a fire resistance higher
than 90 minutes.

5.4 Walls

5.4.1 Non load-bearing walls (partitions)

(1) Where the fire resistance of a partition is
only required to meet the thermal insulation
criterion | and integrity criterion E, the minimum
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TETJIO130II0BAIbHOT 37aTHOCTI I, Ta rpaHMYHOMY
CTaHy 3 BOTHECTIMKOCTI 3a O3HAaKOI BTpaTH
nuricaocti E, To MiHIMa/IbHa TOBIMMHA CTIHM Mac
OyTH HE MEHIIE HaBeIeHOo1 B TabnwuIi 5.3. Bumoru
IOZ0 BiJICTaHi 10 OCi apMaTypu MpH LOMY HE
BCTaHOBJIIOIOTHCS

(2) Sxmo 3acTOCOBYIOThCS KapOOHATHI
3allOBHIOBAYi, MIHIMaJbHy TOBIIMHY CTiHH 32
tabymuero 5.3 MoxkHa ckopotuTs Ha 10 %.

(3) Jns  yHHMKaHHA  TeMIepaTrypHOl
nedopmMariii Ta 4aCTKOBOI BTpATH IUTICHOCTI MDK
CTIHOIO Ta TUIMTOK BiTHONICHHS BUCOTHU CTIiHU
MDK MIJUIOrOI0 1 CTEJNE0 10 TOBIIMHU HE Mae
nepesuiyBatu 40.

Taoaunsa 5.3 — MidiManbHa TOBIIUMHA HE
HEeCy4o1 CTIHU (IIeperopoJIku)

wall thickness should not be less than that given
in Table 5.3. The requirements for axis distance
do not apply for such situations

(2) If calcareous aggregates are used the
minimum wall thickness given in Table 5.3 may
be reduced by 10%.

(3) To avoid excessive thermal deformation
and subsequent failure of integrity between wall
and slab, the ratio of clear height of wall to wall
thickness should not exceed 40.

Table 5.3: Minimum wall thickness of non
load-bearing walls (partitions)

HopmoBana BOrHeCTIMKICTh MiHiMalbHa TOBIIMHA CTIHH, MM
Standard fire resistance Minimum wall thickness(mm)
1 2
El 30 60
El 60 80
El 90 100
El 120 120
El 180 150
El 240 175

5.4.2 Hecyui cyuinbhi cminu

(1) Jms  Bu3HAYEHHS  BOTHECTIMKOCTI
HECYy4HX 3aJ11300€TOHHUX CTIH 3aCTOCOBYIOTh JaHI1
TabnuIll 5.3 Ta HACTYIHI MTpaBuUJIa.

(2) MinimManibHi1 3HAY€HHS TOBIIUHHU CTIHH,
0 HaBedeHi B  Tabmumi 5.4, MOXKHa
3aCTOCOBYBATH JUISI TUNIOCKHUX 37113006 TOHHUX CTIH
(muB. EN 1992-1-1, po3min 12).

(3 541 () Tta 541 (3) TaKkox
3aCTOCOBYIOTH JIJISl HECYYHMX CYIUIBHUX CTiH.
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5.4.2 Load-bearing solid walls

(1) Adequate fire resistance of load bearing
reinforced concrete walls may be assumed if the
data given in Table 5.4 and the following rules are
applied.

(2) The minimum wall thickness values
given in Table 5.4 may also be used for plain
concrete walls (see EN 1992-1-1, Section 12).

(3) 5.4.1 (2) and (3) also apply for load-
bearing solid walls.



Tabmuus 5.4 — MiHiManeHiI po3Mipu Ta
BiJICTaHI [0 oci  apmarypu  HECy4uXx
3aJ11300€TOHHUX CTiH

npACTY-H b EN 1992-1-2:201X

Table 5.4: Minimum dimensions and axis
distances for load-bearing reinforced concrete
walls

MiHiManbHi pO3MipH, MM.
ToBuHA CTIHU/BIACTAaHb 10 OCi apMaTypu
Minimum dimensions (mm)
HopmoBana Wall thickness/axis distance for
BOTHECTIHKICTh 1i=0,35 1i=0,7
Standard CTiHa 3 CTiHa 3 CTiHa 3 CTiHa 3
Fire resistance OJTHOCTOPOHHIM JIBOCTOPOHHIM OJIHOCTOPOHHIM JTIBOCTOPOHHIM
BIIJIMBOM BOTHIO BIIJIMBOM BOT'HHO BIIJIMBOM BOT'HHO BIIJIMBOM BOT'HHO
wall exposed wall exposed wall exposed wall exposed
on one side on two sides on one side on two sides
1 2 3 4 5
REI 30 100/10* 120/10* 120/10* 120/10*
REI 60 110/10* 120/10* 130/10* 140/10*
REI 90 120/20* 140/10* 140/25 170/25
REI 120 150/25 160/25 160/35 220/35
REI 180 180/40 200/45 210/50 270/55
REI 240 230/55 250/55 270/60 350/60

* SIk mpaBWIIO, 3aXMCHUHN MIap OETOHY YTOUHIOETHCS 3TiHO
3 EN 1992-1-1.
Ipumirka. Busnadenns us 3rigHo 3 5.3.2 (3).

5.4.3 IIpomunooicercui cminu

()Komm mpoTumnokexkHa CTiHA TIOBHHHA
BI/ITOBIIaTH BUMOTAaM MIIHOCTI M 4Yac yaapy
(rpaHUYHUN CTaH 3 BOTHECTIHKOCTI 32 O3HAKOIO
BTpaTW HECY4Yoi 37aTHOCTI Bin ymapy M, (mus.
2.1.2 (6)), momatkoBo g0 5.4.1 abo 5.4.2
MiHIMaJIbHa TOBIIMHA I HOPMAJIBHOTO OETOHY
Mae OyTH HE MEHIIIE:

200 MM st OETOHHOI CTIHU

140 MM ju1st 325113006 TOHHOT HECYUOT CTIHH

120 MM U1 3a1i300€TOHHOI HE HeCcydoi
CTIHH

a — BIACTaHb JO0 OCI apMaTypu HeCcydoi
CTIHU Mae OyTH HE MEHIIe 25 MM.

5.5 Po3TsArnyri e1eMeHTH

(1) BoruecTiiKicTh HEHANpPYKEHHUX Ta
NOMEPEAHB0  HANPYKEHHX  3a1i300€TOHHHUX
PO3TATHYTHX €JIEMEHTIB BBAYKAE€THCS JOCTATHBOIO,
SKIIO 3aCTOCOBYIOTHCS 3HA4YCHHS HaBeJCHI B
Tabauii 5.5 Ta BUKOHYIOTbCS HACTYIHI IPaBUJIA.

2) 3a HaJMIpHOTO MO JOBIKEHHS
PO3TATHYTOIO €JIeMEHTa, 110 BIUIMBAa€E Ha HeCcydy
3JIaTHICTh KOHCTPYKIIiH, BiAOyBAa€ThCS 3HMKEHHS
TEMIepaTypd  apMarypud B  PO3TATHYTOMY
enemenrti 10 400 °C. B takux CUTYyaIlisIX BiICTaHi
10 oci apMmarypu B Tabmumi 5.5 mnoTpiOHO
30UTBIIMTH KOpUCTYIOUHCh (hopmynoro (5.3), mio

* Normally the cover required by EN 1992-1-1 will control.

Note: For the definition of pfi see 5.3.2 (3).

5.4.3 Fire walls

(1) Where a fire wall has to comply with an
impact resistance requirement (criterion M, see
2.1.2 (6)), in addition to 5.4.1 or 5.4.2, the
minimum thickness for normal weight concrete
should not be less than:

200 mm for unreinforced wall

140 mm for reinforced load-bearing wall

120 mm for reinforced non load bearing
wall

and the axis distance of the load-bearing
wall should not be less than 25 mm.

5.5 Tensile members

(1) Fire resistance of reinforced or
prestressed concrete tensile members may be
assumed adequate if the values given in Table 5.5
and the following rules are applied.

(2) Where excessive elongation of a tensile
member affects the load bearing capacity of the
structure it may be necessary to reduce the steel
temperature in the tensile member to 400 °C. In
such situations the axis distances in Table 5.5
given in 5.2 (7). For the assessment of the reduced
elongation the material properties given in Section
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HaBeneHa B 5.2 (7). Jnsg OIIHKA 3MCHIICHHS
BUJIOBXKCHHS BUKOPUCTOBYIOTh 3HAYCHHS
BIIACTHBOCTEH MaTepiaiiB 3a pO3aUIOM 3.

(3) Tlomepeunmii mepepis PO3TATHYTHX
eleMEHTIB He MOke OyTu MeHmie Hik 2b%min, e
Dmin MiHIMaJIbHA MUpUHA €JIEMEHTA HaBeJCHA B
Tabumii 5.5.

5.6 baiaku

5.6.1 3arajibHi M0JI0OKEHHSA

(1) Jns BuU3HAYeHHS  BOTHECTIHKOCTI
HEHANIPY)KCHUX Ta TMOIMEPEAHbO HANPYKEHUX
3ali300€TOHHUX OaJloK BUKOPHUCTOBYIOTH JaH1
HaBeJieH1 B Tabmuisx 5.5, 5.7 Ta BUKOHYIOTbCA
HACTyNHI mpaBuia. TOBIIMHA CTIHKM Oaliku
HaBejeHa gK kiacu WA, WB ato WC.

[pumirka. Pimenns mozno Bubopy kimacy WA, WB
ab6o WC B kpaini Moxy OyTu HaBeneHo B HarioHanmbHOMY
JOJIATKY

(2) Tabnuii BUKOPUCTOBYIOTH Ui Oaiok,
MO TIiJIAI0TECS  TPHOXCTOPOHHBOMY  BIIHUBY
BOTHIO, HANPUKIQJ, Ha BEPXHIO  ITOJIHIIO
BCTaHOBITIOIOTHCS TIUTH a00 1HII €JIEMEHTH, SKI
BUKOHYIOTh TETI0130TFOBATIEHY byHKITFO
MPOTATOM BCHOTO IMEPIOJy BOTHEBOIO BILIUBY.
Jlst Ganok, mo MmiIJalThCsl BOTHEBOMY BIUIMBY 3
yCIX CTOpIH, 3aCTOCOBYIOTH 5.6.4.

(3) 3unaueHHs B TAONMIX iHCHI I
MOTIEPEYHNX TepPEPi3iB HABEICHUX HA PHUCYHKY
5.4. TlpaBuna 3actocyBanus 5.6.1 (5) - 5.6.1 (8)
3a0€3Mevyl0Th TOTPIOHI PO3MIPH TOMEPEYHOTO
nepepizy AJsl 3aXUCTy apMaTypHu.

(4) Hns OGamok i3 3MIHHOK MIHPHUHOKO
(pucynox  5.4b) wminiManeHe 3HaucHHS D
BITHOCUTBCS JI0 ILEHTPY TSDKIHHS PO3TATHYTOT
apMaTrypu.

(5) PoGoua BucoTa Ueff HHKHBOT ITOJIKH
OaJIKi TIBOTaBpOBOi (pOpMHU 3 PI3HOIO TOBIIMHOIO
(pucyHok 5.4C) mae OyTH HE MEHIIIE:

3 should be used.

(3) The cross-section of tensile members
should not be less than 2b2min, Where bmin is the
minimum member width given in Table 5.5
should be increased by using Expression (5.3)

5.6 Beams

5.6.1 General

(1) Adequate fire resistance of reinforced
and prestressed concrete beams may be assumed
if the data given in Tables 5.5 to 5.7 together with
the following rules are used. Web thickness is
given as Class WA, WB or WC.

Note: The choice of Class WA, WB or WC for use in
a Country may be found in its National Annex.

(2) The Tables apply to beams which can be
exposed to fire on three sides, i.e. the upper side is
insulated by slabs or other elements which
continue their insulating function during the
whole fire resistance period. For beams, exposed
to fire on all sides, 5.6.4 applies.

(3) Values in the Tables are valid for the
cross-sections shown in Figure 5.4. Application
rules 5.6.1 (5) to (8) ensure adequate cross-
sectional dimensions to protect the reinforcement.

(4) For beams with varying width (Figure
5.4b) the minimum value b relates to the centroid
of the tensile reinforcement.

(5) The effective height der of the bottom
flange of I-shaped beams with varying webs
(Figure 5.4c) should not be less than:

defr=d1+0,5d2>bmin (5.9)

ne bmin — MiHIManbHE 3HAYEHHS IIHPHHU
Oainku 3a Tabauiero 5.7.

[ )
f

where bmin is the minimum value of beam
width according to Table 5.7.

J

[ — p——

| b | ]
(a) Tocriiina mupuHa
(a) Constant width
Pucynoxk 5.4 — BuzHaueHHs po3MipiB pi3HUX
TUIIB 0aJIOUYHUX Nepepi3iB
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| I

bu _jdi

C]’2 deff

. <t b B

(b) 3minHa mupuHa
(b) Variable width

(c) dBoTaBpoBwuii mepepi3

(c) I - section

Figure 5.4: Definition of dimensions for different
types of beam section



Lle mpaBmiio He mpaiioe, KO (GIKTUBHUN
nomnepeununii nepepiz ((C) Ha pucynky 5.5), mo
3aJJ0BOJIbHAE€ BHMOTaM MIHIMQJIBHOI IIUPUHU
CTOCOBHO BOT'HECTIMKOCTI, 1 SKWM BKJIIOYA€E ITOBHE
apMyBaHHS, BXOJUTh B ICHYIOUMH NOTEpPEYHHHA
nepepis.

(6) ko milicHa MIMPHHA HUXKHBOT MTOJIKHU D
nepesuiye Mexy 1,4bw, (bw — milicna mmpuHa
crinku Gamku (pucyHok 5.4(c)), Ta bder<2b?min
BIJICTaHb JI0 OCI HEHANpPYXEeHOi abo MoIepeaHbOo
HaNpPYyKEHOI apMaTypy Ma€ 30UTbITyBaTUCh:

Aeff—a (1,85 -

ne:
dett — BU3HAUAIOTH 3a popmyitoro (5.9)
Pmin — MiHIMaTbHA IOUpUHA OaNKH
HaBeJIeHa B Tabmuili 5.5.

I

LA B

C — dikTHBHUIA TIONIEpEeYHUIT IIepepi3
PucyHnok 5.5 — J[BotaBpoBa Oainika 3 30UTHIIICHOIO
[IUPUHOIO CTIHKHU Dy, 1110 3a10BOJIBHSIE BUMOTaM
(hIKTUBHOTO MOTIEPEYHOTO MEepePizy

(7) OtBOpH B cTiHKax OaJlOK HE BIUIMBAIOTH
Ha BOTHECTIHKICTh, SKIIO 3aJMIIKOBAa ILUIONIA
MOTIEPEYHOT0 TEPepidy €IEMEHTY B PO3TATHYTIN
30Hi He MeHIa 3a Ac=2b%min, 1€ Dmin HaBexeHO B
Tabymmi 5.5.

(8) 3ocepeKeHHs TeMIepaTypu
BIZIOYBAa€ThCA B HMXKHIX KyTax Oanok. Y TakoMmy
pasi BifICTaHb asd (PUCYHOK 5.2) BiJ 0Ci KyTOBOTO
cTpuxkHs (kKaHaTty abo npoTy) no OiuHO1 TpaHi
BHM3y Oanok OajdKku TUIbKA 3 OJHHUM PSAIOM
apMaTypu ciain 30ubmyBath Ha 10 MM i
3HaueHb MIUPUHHU Oalku He OuIbllle THX, IO
HaBeJeHl B KoaoHIl 4 Tabmuid 5.5 11d BUIBHO
omepTux 0ajoK Ta B KOJOHII 3 Tabmuii 5.6 ans
HEpO3pI3HUX OaJOK A BIAMOBIAHOT HOPMOBAHOT
BOTHECTIHKOCTI.

dei\/g >a
bmin b —
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This rule does not apply if an imaginary
cross section ((c) in Figure 5.5) which fulfils the
minimum requirements with regard to fire
resistance and which includes the whole
reinforcement can be drawn inside the actual
cross section.

(6) Where the actual width of the bottom
flange b exceeds the limit 1,4bw, (bw denotes the
actual width of web, see Figure 5.4(c)), and
bdeir<2bZmin the axis distance to the reinforcing or
prestressing steel should be increased to:

(5.10)

where:
der is given by Expression (5.9)
bmin is the minimum beam width given in
Table 5.5.

Dw
3 ¥ S~ ¥
_JLdeﬁ _]Ldeff
A-A B-B

C: Imaginary cross section
Figure 5.5: I-shaped beam with increasing web
width by satisfying the requirements of an
imaginary cross-section.

(7) Holes through the webs of beams do not
affect the fire resistance provided that the
remaining cross-sectional area of the member in
the tensile zone is not less than Ac=2b%min where
bmin IS given by Table 5.5.

(8) Temperature concentrations occur at the
bottom corners of beams. For this reason the axis
distance asd (see figure 5.2) to the side of beam
for corner bar (tendon or wire) in the bottom of
beams with only one layer of reinforcement,
should be increased by 10 mm for widths of beam
up to that given in Column 4 of Table 5.5 for
simply supported beams, and Column 3 of Table
5.6 for continuous beams, for the relevant
standard fire resistance.
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5.6.2 BisibHO onepTi 6a1KH

(1) V tabmumi 5.5 HaBemeHi MiHIMaabHI
3HA4YEHHs BiICTaHi BiJ OCi apMaTypH 0 HIKHBOI
MOBEPXHI Ta CTOPOHU BUIBHO OINEPTUX OaJoK
pa3oM 3 MIHIMATGHUMU 3HAYEHHSMU [ITUPUHU
0anmky JUIsi HOPMOBaHOI BOTHECTiHKOCTI Bix R30
1o R240.

5.6.3 Hepo3pi3Hi 6aaku

(1) ¥V Tabnumi 5.6 HaBemeHi MiHIMaNbHI
3HA4YEHHs BIiJICTaHi BiJ OCi apMaTypH 0 HIDKHBOI
MOBEPXHI Ta CTOPOHHM HEPO3PI3HUX OAIOK pa3om
3 MIHIMQIBHUMHM 3HAY€HHSMM IIUPUHHU OaJIKU
JUIsi HOpMOBaHO1 BoOTHecTiiikocTi Big R30 1o
R240.

(2) Hani Tabmumi 5.6 BUKOPUCTOBYIOTH
SKIIO @) BUKOHYIOThCS TpaBWIa JeTani3allii, 1mo
BKa3aHi HIWK4YE; Ta D) mepepo3noii 3riHaIBHOTO
MOMEHTY TIpH pPO3paxyHKy 3a HOpPMajbHOI
Temneparypu He mepeBuirye 15 %. Imakme ix
MPUIMAaIOTh SIK BUIBHO OTepTi OaIKu.

IIpumirka. Tabmuio 5.6 MOKHA BUKOPHUCTOBYBATH
JUIL  TIPOSKTYBaHHS  HEPO3pI3HUX  0aloKk, B  SKUX
Nepepos3MoJIiyl 3rHHAI0YOro MoMeHTy Oinbmie 15 % 3a
HasIBHOCT1 AOCTAaTHbO1 3JAaTHOCT1 YMHHUTH OINP KPYYCHHIO B
oropax s HeoOXiJHOrO BIUIMBY BOTHIO. bBinbli To4HI
pO3paxyHKH 3a YMOB iX  3aCTOCYBaHHS  MOXYTb
OCHOBYBAaTHCh Ha CIHPOIIEHUX METOAAX PO3PaxXyHKY
(nanpuknaza, noxatok E), aist orpuManHsS OLIBLI TOYHHX
3Ha4Y€Hb B1ACTaHl B1A OC1 apMarypu Ta HOOBXHWHU
apMaTypHUX CTPHIXXHIB 3a ME€XaMU BEPXHbBOl Ta HHKHBO1
CII0p 3ruHaJIbHUX MOMCHTI1B.

(3) TIlmomia BepXHBOrO apMyBaHHS Ha
MOBEPXHI  KOKHOI MPOMDKHOI ~ OmMoOpu  JuIs
HOpMOBaHO1 BoTHecTilikocTi R 90 1 Bume, a0
Bigcrani 0,3lef (fk BH3HAueHO B pO3IIl 5
EN 1992-1-1) Bim ueHtpanpHOI JIiHIT omOpH
MMOBUHHA OyTH HE MEHIIA (PUCYHOK 5.6):

As,req(X):As,req (0) (1 '2,5X/Ieff)

Ie:
X — BigcTaHp Bim  OUIAHKH, LIO
PO3paxoBYEThCA, JIO LEHTPAIbHOI JIiHIT
omopu, Ko X<0,3les

Asreq(0) —  mioma  HeoOXimHOTO
BEPXHBOTO apMyBaHHs Ha OIOPi 3TigHO 3
EN 1992-1-1

As req(X) — MiHiMabHa ioma

HEOOXIJJTHOTO BEPXHHOIO apMyBaHHS B
nepepizi Ha BiACTaHI X BiA LEHTPaIbHOT
JiHII OMOPH, L0 PO3TIIAJAETHCS, alle He
menie As(X), o Bumarae EN 1992-1-1.

leff — po3paxyHKOBa JOBXKHHA TPOJIBOTY.
Sximo PO3paxyHKOBa JIOBXKHHA
NPUJIETINX TPOJbOTIB  Oulbla, TOJI
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5.6.2 Simply supported beams

(1) Table 5.5 provides minimum values of
axis distance to the soffit and sides of simply
supported beams together with minimum values
of the width of beam, for standard fire resistances
of R 30 to R 240,

5.6.3 Continuous beams

(1) Table 5.6 provides minimum values of
axis distance to the soffit and sides of continuous
beams together with minimum values of the width
of beam, for standard fire resistance of R 30 to
R 240,

(2) The data in Table 5.6 is valid only if a)
the detailing rules given are observed; and b) the
redistribution of bending moment for normal
temperature design does not exceed 15
%.0therwise the beams should be treated as
simply supported.

Note: Table 5.6 may be used for continuous beams
where moment redistribution is more than 15%, provided
that there is sufficient rotational capacity at the supports for
the required fire exposure conditions. More rigorous
calculations may be based on simplified calculation
methods (e.g. Annex E), when applicable, to determine
more accurate values of the axis distance and curtailment
length of top and bottom reinforcement.

(3) The area of top reinforcement over each
intermediate support for standard fire resistance of
R90 and above, for up to a distance of 0,3let (as
defined in Section 5 of EN 1992-1-1) from the
centre line of support should not be less than (see
Figure 5.6):

(5.11)
where:
X is the distance from the section
considered to the centre line of the
support where X < 0,3left
Asreq(0) is the area of top reinforcement
required over the support, according to
EN 1992-1-1
Asreg(X) is the minimum area of top
reinforcement required in the section at
distance (x) from the centreline of the
support considered but not less than As(x)
required by EN 1992-1-1.
less IS the effective length of span. If the
effective length of the adjacent spans is
larger then this value should be used.



Tpeba BUKOPUCTOBYBATH 11€ 3HAUCHHSI.
0,3/ off

0,4/ eff
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0,3/ off

L /E

-

. (W S .|

- -

IosicHeHHs:
1 — emropa 3rMHAJIBbHUX MOMEHTIB BiJ BIUIUBY HOXEXI 3a
t=0
2 — oruHamuya emropa IIFYUX 3TMHAIBHUX MOMEHTIB, SIKiH
NOBUHHA MPOTHIIATH PO3TACHYTa apMmarypa 3TiIHO 3
EN 1992-1-1
3 — emopa 3TMHAJILHUX MOMEHTIB IiJ] Yac MOMKexkKi
4 — oruHaroya emIopa 3THHAJbHUX MOMEHTIB BHYTpIlLIHIX
CHJI, 1110 BpaxoByeThest y hopmymi (5.11)

Pucynok 5.6 — OruHaroua entopa 3rHHaJIbHUX

MOMEHTIB Ha OTOpax Iij] 4ac MOXKexKI.

(4) Tabmuus 5.6 3acToCOBYeETBhCS st
HEPO3PI3HUX Oamok 3 BUKOPHUCTAHHIM
MOTIEPETHRO HATIPY)KEHUX apMaTypHHUX €JIEMECHTIB
0e3 3YelUieHHd 3 OETOHOM TUIBKH, SKIIO
HETaTUBHOMY  3THHAJILHOMY  MOMEHTY  Ha
MPOMDKHHMX OTOpax MiJ dYac IMOXKEXl MPOTHIIE
apMyBaHHS 31 3UCIUICHHSM 3 OETOHOM.

(5) ToBmmHa  CTIHKM  JBOTaBPOBOi
Hepo3pi3Hoi Ganku by (pucyHok 5.4¢) moBHMHHA
OyTH HE MEHIa MIHIMaJIbHOTO 3HAYCHHS Dmin B
Tabmuui 5.6 kosoHka 2 jus Bigcrani 2h Bin
NPOMDKHOT ~ OTMOpPH 33 yMOBH, SIKIIO HE
CIIOCTEPIraeTbCsi MOXKIIMBICT BHOYXOTO11OHOTO
KPUXKOTO pyiHYBaHHS (1uB. 4.5).

(6) 3 meTow TmoOMEpeMKEeHHs pPYHHYBaHHS
CTHCHEHOro ©OeroHy a00 B HacHiIOK 3pi3y
HEpO3pi3HOi OaJIKU Ha MepiIii NpoMibKHIM omopi,
IIMpUHY Oalku Ta TOBIIMHY CTIHKM Oalku
noTpiOHO 30UTBIINTH JUISL HOPMOBAHO1
BorHectiiikocti Bimx R 120 mo R 240 3rimHo
Tabmumi 5.7, SKIIO BUKOHYIOTbCS HACTYMHI
YMOBHU:

a) 3’enHanHs abo Oanka He 3a0e3MeuylOTh
OMip 3rMHAHHIO B KpaiHii omopi (A1 IBOTro

Explanation:

1 Diagram of bending moments for the actions in a fire

situation at t=0

2 Envelope line of acting bending moments to be resisted
by tensile reinforcement according to EN 1992-1-1

3

3 Diagram of bending moments in fire conditions

4 Envelope line of resisting bending moments according to

Expression (5.11)

Figure 5.6: Envelope of resisting bending
moments over supports for fire conditions.

(4) Table 5.6 applies to continuous beams
using unbonded tendons only if the total hogging
moment over intermediate supports under fire
conditions is resisted by bonded reinforcement.

(5) The web thickness of 1 -shaped
continuous beams by (see Figure 5.4c) should not
be less than the minimum value bmin in Table 5.6,
Columns 2, for a distance of 2h from an
intermediate support unless it can be shown that
explosive spalling will not occur (see 4.5).

(6) In order to prevent a concrete
compression or shear failure of a continuous beam
at the first intermediate support, the beam width
and web thickness should be increased for
standard fire resistances R120 - R 240 in
accordance with Table 5.7, if both the following
conditions exist:

(a) No bending resistance is provided at the
end support, either by the joint or beam (for the
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9.2.1.2 (1) EN 1992-1-1 maBoaMTh 3OATHICTH
YMHUATH OIpP MOMEHTY, KOJHM BIH € YaCTHHOIO
3IATHOCTI 3’ €IHAHHS TIepelaBaTh MOMEHT), Ta

(b) Veq>2/3VRrdmax B TepuIiii OpOMDKHIN
omopi, a¢ VEd —poO3paxyHKOBa TONEpPEeYHa CHJIA,
10 BU3HAYAETHCS 3a TEMIIEPATypH 30BHILIIHHOTO
cepeoBUIa Ta VRdmax — PO3PaXyHKOBHUH OIIp
3pi3y CTIHOK 3rigHO 3 po3aimom 6 EN 1992-1-1.

Tabauusa 5.5 — MiniManeHi po3Mmipu Ta
BIZICTaHi JI0 OCi apMaTypH BUIBHO ONEPTUX OaJIOK
BUTOTOBJICHHX 13 HEHAINIPY)KEHOTO Ta MOTIEPEIHBO
HaIpyKEHOro 3aJ11300€TOHY

purposes of this clause 9.2.1.2 (1) of EN 1992-1-1
does provide moment resistance  when
incorporated in a joint which can transfer
moment), and

(b) VEd>2/3VRrdamax at the first intermediate
support, where Vgq is the applied design shear
force at ambient temperature and Vrdmax IS the
design shear resistance of the compression struts
according to Section 6 of EN 1992-1-1.

Table 5.5: Minimum dimensions and axis
distances for simply supported beams made with
reinforced and prestressed concrete

MiHimManbH1 po3MIpH, MM
Hopmosana Minimum dimensions (mm)
BOTHECTIMKICTH MoskuBi criostydeHHs a ta bmin, 1€ @ — ToBIIMHA CTIHKY OaJIKu, by
Standard fire Cepe/Hsl BiZICTaHb 70 OCi apMaTypH, a bmin — Web thickness bw
resistance IIMpUHA OaKu Kiac WA | Kitac WB | Kimac WC
Class WA | Class WB | Class WC
1 2 3 4 5) 6 7 8
Pmin=80 120 160 200
R30 3=05 20 15% 15+ 80 80 80
Pmin=120 160 200 300
R60 2=40 35 30 o5 100 80 100
Pmin=150 200 300 400
R90 2=50 45 40 35 110 100 100
Pmin=200 240 300 500
R120 2265 60 55 50 130 120 120
bmin=240 300 400 600
R180 2=80 20 65 60 150 150 140
bmin=280 350 500 700
R240 2290 30 75 20 170 170 160

asq=a+10 mm (IUB. MPUMITKY HHUKYE)

Jlst morepetHbo HaNpyKeHUX OaloK IIOBHHHO 3a3HAYaTUCh
36imbIeH s BifcTaHi 10 oci apmartyp 3rigso 3 5.2 (5).

asd — BIJICTaHb JIO CTOPOHU OAJIKH BiJl OCI KYTOBHX CTPHIKHIB
(ToriepeIHbO  HATIPY)KEHHX apMaTypHHUX €JIEMEHTIB abo
IOpOTiB) OaJOK TUTBKM 3 OTHUM pSAAOM apMmyBaHHA. s
3HAYCHb bmin GiNbINe 3a HaJaHWX B KOJOHII 4 He TMOTPIGHO
301IBIITYBATH 8sd.

* Sk mpaBuio, 3axucHU map OETOHY YTOYHIOETHCS 3T1THO
3 EN 1992-1-1.

5.6.4 bajku 3 BIUVINBOM MOKeXKi 3 YCiX
CTOPIH

(1)Tabmuri 5.5, 5.6 Ta 5.7 3aCTOCOBYIOThCS,
3a YMOB:

- BUCOTa Oalky MOBHHHA OYyTH HE MEHIIE
MIHIMAJIBHOT HIUPUHU HEOOX1THOT TSt
BIAITOBIZHOT M1 BOTHECTIMKOCTI,

- iolja TOMEPEYHOTo Tmepepizy Oamku
MOBUHHA OyTH HE MEHIIA 3a
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ass=a+10 mm (see note below)

For prestressed beams the increase of axis distance
according to 5.2 (5) should be noted.

as is the axis distance to the side of beam for the corner
bars (or tendon or wire) of beams with only one layer of
reinforcement. For values of bmin greater than that given in
Column 4 no increase of ag is required.

* Normally the cover required by EN 1992-1-1 will control.

5.6.4 Beams exposed on all sides
(1) Tables 5.5, 5.6 and 5.7 apply: however

- the height of the beam should not be less
than the minimum width required for the
respective fire resistance period,

- the cross-sectional area of the beam should
not be less than



Ac:2b2min

ne bmin — HaBenene B TabmuAX 5.5-5.7.

Tabauus 5.6 — MiHiManeHI po3Mipu Ta
BIJICTaHI JI0 OCi apMaTypu HEpPO3pI3HUX OaIoK
BUTOTOBJICHHX 13 HCHAIIPY)KEHOTO Ta MOTICPEIHBO

npACTY-H b EN 1992-1-2:201X

(5.12)
where bmin is given by Tables 5.5 to 5.7.

Table 5.6: Minimum dimensions and axis
distances for continuous beams made with
reinforced and prestressed concrete (see also

HampyXKeHOro  3ali300eToHy  (JMB.  TaKOX Table 5.7).
Tadymito 5.7).
MiHiManbHi po3MIpH, MM
Minimum dimensions (mm)

Hopmosana MoskuBi criostydeHHs @ Ta bmin, 1€ & — ToBIMHA CTIHKY OaJIKH, by
BOTHECTIMKICT | cepeiHs BIACTaHb JI0 OCi apMarypH, a bmin — Web thickness bw
Standard HIMpUHA OaTKu Kiac Krac Kiac
Fire resistance | Possible combinations of a and bmin WA WB WC

where a is the average axis distance and bmin Class Class Class
is the width of beam WA WB wWC
1 2 3 4 5 6 7 8
bmin:80 160

R30 a=15% 19 80 80 80
bmin=120 200

R60 a=05 1% 100 80 100
bmin=150 250

R90 a=35 o5 110 100 100
Pmin=200 300 450 500

R120 a=45 35 35 30 130 120 120
bmin=240 400 550 600

R180 2=60 50 50 40 150 150 140
bmin=280 500 650 700

R240 3=75 60 60 50 170 170 160

asqa=a+10 mm (TUB. MPUMITKY HHUKYIE)

Jli1s monepeiHpO HANPYXKEHUX OaoK MOBHHHO 3a3HAYATHUChH
36imbIeH s BifcTaHi 10 oci apmartyp 3rigso 3 5.2 (5).

asd — BIJICTAaHb JIO CTOPOHU OAJIKH BiJl OCI KYyTOBHUX CTPHIKHIB
(ToriepeIHbO  HATIPY)KEHHX apMaTypHHUX €JIEMEHTIB abo
JpOTIB) OallOK TINBKM 3 ONHUM psIOM apMyBaHHs. J{iist
3HAYCHb bmin GiNbIle 3a HaJaHWX B KOJOHII 4 HEe MOTPIGHO
301IBIIYBATH 8sd.

* SIk mpaBWIIO, 3aXMCHUH HIAp OETOHY YTOUHIOETHCS 3TiHO
3 EN 1992-1-1.

5.7 Ilnutn

5.7.1 3acanvni nonoscennn

(1) BorHecTiikicTh 3a71i300€TOHHUX ILIUT 13
HEHANpPYXXCHOI0 Ta TONEPEIHbO HAMPYKECHOO
apMaTypol0 MOKHA BBa)KAaTH 33JOBUILHOIO, SKIIO
MOXYTh 3aCTOCOBYBATHCh 3HAUEHHS HaBEJCHI B
Tabnuii 5.8 pa3oM 3 HACTYITHUMU IIPABHIIAMHU.

ass=a+10 mm (see note below)

For prestressed beams the increase of axis distance
according to 5.2 (5) should be noted.

as is the axis distance to the side of beam for the corner
bars (or tendon or wire) of beams with only one layer of
reinforcement. For values of bmin greater than that given in
Column 4 no increase of ag is required.

* Normally the cover required by EN 1992-1-1 will control.

5.7 Slabs
5.7.1 General
(1) Fire resistance of reinforced and

prestressed concrete slabs may be considered
adequate if the values in Table 5.8 together with
the following rules are applied.
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Tabauua 5.7 — Henampyxeni Ta
MOTIEPEeIHBO HATPYXEHI HEpO3pi3Hi JIBOTABPOBi
3ani3o0eToHHi  Oanku;  30UTbLIEHI  pO3MipU
IIUPUHK OajJKy Ta TOBIIMHU CTIHKK Oanku 3a
yMmoB 5.6.3.6

Table 5.7: Reinforced and prestressed
concrete continuous I -beams; increased beam
width and web thickness for conditions according
t0 5.6.3 (6)

HopmoBaHa BOTHECTIMKICTh
Standard fire resistance

Minimanbna mupusa 6anku bmin, MM, Ta

TOBIIMHA CTIHKK OaNKH Dy, MM
Minimum beam width bmin (mm)
and web thickness bw (mm)

1 2
R 120 220
R 180 380
R 240 480

(2) MiniManpHa TOBHIMHA TUTMTH Ns, 110
HaBeJieHa B TaOnuii 5.8, 3a0e3neuye BIANOBIIHY
OTOPOJIKYBAJIbHY 3/IaTHICTh (TPaHUYHI CTaHU 3
BorHectiikocti E Tta ). O3go06moBanuit
MOBEPXHEBUN IIap MEpPeKpPUTTs] BIUIMBAE Ha
OTOpPOJ/IKYBAJIbHY ~ 3JIaTHICTh MPOMOPLIAHO  JI0
CBO€T TOBIIMHU (PUCYHOK 5.7). SIKIIO HOpMY€EThCS
Hecyya  3J4aTHICTh  (FpaHUYHUI  cTaH 3
BOTHECTIMKOCTI 3a O3HAKOI BTpPAaTH HeECy4ol
3naTHOCTI R), TO MOXKHA BUKOPUCTOBYBATH TUIBKU
HEOOXiHYy TOBIIMHY IUTMTH  OIlIHEHY 34
po3paxynkamu 3a EN 1992-1-1.

(3) IlpaBunma wHaBenmeni B 5.7.2 Ta 5.7.3
TaKOXX 3aCTOCOBYIOThCS st pedbep T- Tta 2T-
noai0HuX OaJIoK.

¢

\%////////J

1 — 3anizo06eToHHI IINTH

2 — mijyiora (Heroprova)

3 — 3BYKOI30J1s111is1 (MOYKJIMBA FOPIOYA)

hs=h;+h; (TaGmuusg 5.9).
PucyHnoxk 5.7 — 3a1i300eTOHHI [UIUTH 3
OSI[O6J'IIOBaHI/IM IMOBCPXHCBUM LIAPOM

5.7.2 BiibHO omepTi IMJIHMTH CyHiTbHOIO
nepepisy

(1) B Tabnumi 5.8 BuW3HAYeH1 MiHIMalbHI
3Ha4YeHHs BIJICTaH1 BiJ OCi apMaTypH 70 HHKHBOL
MOBEpPXHI BUIBHO ONEPTHUX IUIUT 3a HOPMOBAHOL
Boruecrtiikocti Bix R 30 no R 240.

(2) B mmuTax, 110 MOpaIOTh 3a JBOMA
HampsMKaMd a TIO3Hayae BiACTaHb JIO OCi
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(2) The minimum slab thickness hs given in
Table 5.8 ensures adequate separating function
(Criterion E and I). Floor-finishes will contribute
to the separating function in proportion to their
thickness (see Figure 5.7). If load-bearing
function (Criterion R) is required only the
necessary slab thickness assumed for design to
EN 1992-1-1 may be taken.

(3) The rules given in 5.7.2 and 5.7.3 also apply
for the flanges of T- or TT-shaped beams.

999888908 bbb...!.
NY YY) .aaa

1 Concrete slab
2 Flooring (non-combustible)
3 Sound insulation (possibly combustible)
hs = hy + h, (Table 5.9)
Figure 5.7: Concrete slab with floor finishes

5.7.2 Simply supported solid slabs

(1) Table 5.8 provides minimum values of
axis distance to the soffit of simply supported
slabs for standard fire resistances of R 30 to R
240,

(2) In two-way spanning slabs a denotes the
axis distance of the reinforcement in the lower



apMaTypy B HIXKHBOMY PSAYy.

Ta6muusa 5.8 — MiHimManeHi po3Mipu Ta
apMaTypu BUIBHO ONEPTUX

BizcTaHi 1m0 oci

CYLUIBHUX 3a71i300€TOHHUX IUTUT, IO MPALOITh
B OJJHOMY Ta JIBOX HaNpsSMKax 3 HEHAIPYKEHOIO
Ta TONEPEAHBO HAMPYKEHOIO apMaTypOIO

npACTY-H b EN 1992-1-2:201X

layer.

Table 5.8: Minimum dimensions and axis
distances for reinforced and prestressed concrete
simply supported one-way and two-way solid
slabs

MiHiManbHi pO3MIpH, MM
Minimum dimensions (mm)
HopmoBana - -
o Bincranb 1o oci apmarypu a
BOI'HECTIUKICTH TOBHII/IHa IININTHU - -
. axis-distance a
Standard fire hs, MM R —————
resistance Slab thickness B OJTHOMY A WO wgy'
s (mm) HANpAMKY l/h<l,5 1,5<l,/l,<?
1 2 3 4 5
REI 30 60 10* 10* 10*
REI 60 80 20 10* 15*
REI 90 100 30 15* 20
REI 120 120 40 20 25
REI 180 150 55 30 40
REI 240 175 65 40 50

Ix Ta ly mpOJIBOTH TJIMTH, IO MPAIFOIOTH B IBOX HAIPSIMKAaX
(mBa HATIPSAMH T/ IPSIMAMH KyTamu), ne |y goBmmit nposmiT.
Jiist moniepeqHbo HAINPY)KEHUX IUTHT MOTPiOHO 3a3HavyaTH
36imbIIeHHs BimcTaHi 10 oci apmatyp 3riguo 5.2 (5).
Bincranp 10 oci apMatypu B KOJIOHKax 4 Ta 5 1Sl IUINT, 110
NpaliolOTh B JABOX HaNpAMKax, BiAHOCHUTBCS [O IUIMT
OIEPTHX 3 YOTHPHOX CTOpiH. [Hakie 1X Tpeba posrisinaru
SK IUTUTY, 11O IPALIOE B OXHOMY IPOIBEOTHOMY HAIPSMKY.

* SIk mpaBWIIO, 3aXMCHUH HIAp OETOHY YTOUHIOETHCS 3TiHO
3 EN 1992-1-1.

5.7.3 Hepo3pizui nauTH

nepepisy

(1) 3nauenHs HaBenmeHi B Tabmuii 5.8
(komonkn 2 Ta 4) BHUKOPUCTOBYIOTH IS
HEPO3PI3HUX IUIUT, II0 MPAIIOIOTh K B OJHOMY
TaK 1 B IBOX HalpsMKax.

(2) Tabmums 5.8 Ta HacTymHI IpaBuja
3aCTOCOBYIOTBCS  JUIsl IUIAT, J€ TpaHUYHUN
MO3JI0BKHIA MOMEHT He mepeBuinye 15 % s
pO3paxyHKy 3a TeMIlepaTypd 30BHILIIHHOTO
cepeloBHINa. 3a BIICYTHOCTI TOYHUX PO3PaXyHKIB
Ta KOJIM TPAaHUYHUA MOMEHT mepeBuurye 15 %
ab0 mpaBuia KOHCTPYIOBaHHS I[I€10 YaCTUHOO 1-2
HE JTOTPUMYIOTHCS, KOKHHM TPOJIT HEPO3pi3HOT
TUTUTH TIOBMHEH OLIHIOBATUCH K BITBHO OTeEpTa
IUTUTa KOPUCTYIOUYHCH Tabnuiero 5.8 (KOJOHKH 2,
3, 4 abo 5 BIAMOBIAHO).

[paBuia 5.6.3 (3) mis Hepo3pi3HUX Oanok
TaKOX 3aCTOCOBHI JJISi HEPO3PI3HUX IIUT. SKIIO
HE JOTPUMYIOTHCS IIi MpaBWia, KOXKHHHA MPOIIT
HEPO3PI3HOI TMIUTH PO3TIAJAI0Th SK BUIBHO

CyUiJIbHOTO

I, and Iy are the spans of a two-way slab (two directions at
right angles) where ly is the longer span.

For prestressed slabs the increase of axis distance according
to 5.2 (5) should be noted.

The axis distance a in Column 4 and 5 for two way slabs
relate to slabs supported at all four edges. Otherwise, they
should be treated as one-way spanning slab.

* Normally the cover required by EN 1992-1-1 will control.

5.7.3 Continuous solid slabs

(1) The values given in Table 5.8 (Columns
2 and 4) also apply to one-way or two-way
continuous slabs.

(2) Table 5.8 and the following rules apply
for slabs where the longitudinal moment
redistribution does not exceed 15% for ambient
temperature design. In the absence of a more
rigorous calculation and where the redistribution
exceeds 15%, or detailing rules of this Part 1.2 are
not followed, each span of a continuous slab
should be assessed as a simply supported slab
using Table 5.8 (Columns 2, 3, 4 or 5
respectively).

The rules in 5.6.3 (3) for continuous beams
also apply to continuous slabs. If these rules are
not followed each span of a continuous slab
should be assessed as a simply supported slab as

65



npICTY-H b EN 1992-1-2:201X

ONEPTY IUIUTY.

Mpumitka. [omgaTkoBi mpaBmia MIOAO 3JATHOCTI
YMHUTH OMip KPY4eHHO Ha oropax MOXXYTh OyTH HaBe/eHi B
HarionansHOMY TOTATKYy.

(3) MiniManbHe  BEpXHE  apMYyBaHHS
As>0,0054Ac Ha TPOMDKHIA OMOpI TMOBHHHO
3a0e3MeuyBaTuCh, SKIIO BHKOHYETHCS OJHA 3
HaCTYIMHUX YMOB:

a) BuxopucroByetbes
X0J101HOAe(hOpMOBaHA apMaTypa.

b) B ABONPOJSBOTHHX HEPO3PI3HHX IUIMTAX
metomu  pospaxynky (EN  1992-1-1) Ta/abo
BIJIMOBI/IHI JeTaizallli He 0OMEXYIOTh 3TMHAHHS
Ha KpaWHix omnopax (Hampukiaa, po3aur 9
EN 1992-1-1).

C) HEMOXXJHBO PO3MOAUIMTH 3YCH/UIA B
HanpsIMKy TNpPOJbOTY, TaK HANpPUKIIAL, TPOMDKHI
CTiHM a0o0 1HIII ONMOPH B HANPSIMKY MPOJIOTY HE

OepyThCs 10 yBaru B po3paxyHKy (pUCYHOK 5.8).

tA | @]

_..__._._|_

above.
Note: Additional rules on rotation capacity on
supports may be given in National Annex.

(3) A minimum negative reinforcement
As>0,0054 over intermediate support should be
provided if any of the following conditions apply:

a) Cold worked reinforcement is used.

b) in two-span continuous slabs, no restraint
to bending at end supports is provided by design
provisions according to EN 1992-1-1 and/or by
adequate detailing (see, for example, Section 9 of
EN 1992-1-1).

¢) no possibility is given to redistribute load-
effects transverse to the span direction, such, for
example, intermediate walls or other supports in
span direction, not taken into account in the
design (see Figure 5.8).

A — HaIpsM 3 POMIXKHOIO OIOpPOIo, [

B — BuOBXKEHHS cucTeMu Oe3 MOMepevyHuX CTiH a0 0alokK,
>]

C — Hebe3mexa KPpUXKOro pyHHYBaHHS

D — nepenbauene 3amobiranHs Kpy4eHHIO

Pucynok 5.8 — Cucrema i, ais SKUX MOTPIOHO

3a0e3MeynTH MiHIMaIbHI1 IIOI1 apMyBaHHS 3T1THO
35.7.3(3)

5.7.4 I1nocki T

(1) Hacrymui mpaBwia 3acTOCOBYIOTH ISt
TJIOCKUX TUIUT, JJISL IKAX MEePEepO3NOoALl MOMEHTY
3rigHo 3 po3aiioM 2 EN 1992-1-1 ne nepeBuirye
15 %. Inakme BiIcTaHi [0 OCi apMmarypu
MOTPIOHO TpHMaTH AK JUIsl  IUTATH, 110
MpaliTh B OJAHOMY HamNpsMKY (KOJOHKa 3
Tabnuii 5.8), a MiHIManbHy TOBIIMHY 3 TaOIHIIL
5.9.

66

A Spanning direction, |
B Extent of system without cross walls or beams, > |

C Danger of brittle failure
D No rotational restraint provided

Figure 5.8: Slab systems for which minimum
reinforcement areas according to 5.7.3 (3) should
be provided.

5.7.4 Flat slabs

(1) The following rules apply to flat slabs
where the moment redistribution according to
Section 2 of EN 1992-1-1, does not exceed 15%.
Otherwise axis distances should be taken as for
one-way slab (Column 3 in Table 5.8) and the
minimum thickness from Table 5.9.



(2) Ons Boruecriiikocti REI 90 Ta BuIIE,
moHaiiMeHnme 20 %  MOBHOrO  BEPXHBOTO
apMyBaHHSI B KOXXHOMY HAaIllpSIMKY Ha TPOMDKHHUX
omopax 3rizno 3 EN  1992-1-1 wMae
NPOJOBXKYBaTUCh Ha BCbOMY MpoiboTi. lle
apMyBaHHS TOBHUHHO pO3MIIIYBaTUCh B CMY3i
TUTOCKOT TUTATH, [0 PO3TAIIOBaHa HaJl KOJIOHOIO.

(3) MiHiManpbHa TOBIIMHA IUIUTH  HE
MOBMHHA 3MEHIIYBATUCh (HANPUKIAJ, OepydH 110
yBaru 037100JF0BAIbHUI TTOBEPXHEBUM 11aP).

(4) a - Bigcramp A0 oOCi apmarypu B
HUKHBOMY pSIL.

Tabauusa 5.9 — MinimManbsHi po3Mmipu Ta
BIJICTaH1 /10 OC1 HEHANpPYXEHOi Ta IMOMEepPeTHBO
HaIpy>KeHO1 apMaTypu 3ajli300€TOHHUX TIOCKUX
TUJTUT

npACTY-H b EN 1992-1-2:201X

(2) For fire ratings of REI 90 and above, at
least 20% of the total top reinforcement in each
direction over intermediate supports, required by
EN 1992-1-1, should be continuous over the full
span. This reinforcement should be placed in the
column strip.

(3) Minimum slab-thicknesses should not be
reduced (e.g. by taking floor finishes into
account).

(4) The axis distance a denotes the axis
distance of the reinforcement in the lower layer.

Table 5.9: Minimum dimensions and axis
distances for reinforced and prestressed concrete
solid flat slabs

MiHimManbH1 po3MIpHU, MM
HopMmoBaHa BOTHECTIHKICTP Minimum dimensions (mm)
Standard fire resistance ToBmwHA UTH hs Biacraus 10 oci apmarypu a
slab-thickness hs axis-distance a
1 2 3
REI 30 150 10*
REI 60 180 15*
REI 90 200 25
REI 120 200 35
REI 180 200 45
REI 240 200 50

* SIk mpaBWIIO, 3aXMCHUM HIAp OETOHY YTOUHIOETHCS 3TiHO
3 EN 1992-1-1.

5.7.5 PeopucTti nautu

@ s OIIHKH BOTHECTIHKOCTI
HEHANPYXCHUX Ta TONEPEIHbO HANPYKCHHUX
3a11300€TOHHUX PEOPUCTHX TUIUT, IO MPAIIOI0Th
B OJHOMY HampsIMKy, 3HA4eHHS IIOBUHHI
y3ropKyBaTuch 3 5.6.2, 5.6.3 nns pebdep ta 5.7.3,
Tabmuid 5.8, KOMOHKHU 2 Ta 5 IS MOJIKU IIINT.

(2) Jns HeHampyKeHHX Ta TONEPEIHBO
HampyXeHUX 3a1i300eTOHHUX PEOPHUCTUX ILIUT,
o MPAIIOIOTh B JIBOX  HaIpsMKax,
BUKOPHUCTOBYIOTH 3HAaU€HHS 3a Tabmuusmu 5.10 ta
5.11 pa3om 3 HACTYITHUMH MIPABUIAMHU.

(3) 3nauenns tabmuip 5.10 ta 5.11 ngificui
s peOpHCTUX  IUIMT  TNpPH  PIBHOMIPHO
PO3MOALTIEHOMY HaBaHTAXKEHHI.

(4) ns peOpuUCTHX IUTUT 3 apMyBaHHSM B
JeKiJbKa psiIiB 3acTocoByeThCs 5.2 (15).

(5) B Hepo3pizHHUX peOpHCTUX IIMTaX
BEPXHE apMyBaHHS MOBHHHO PO3MILIyBaTUCh Y
BEPXHii MMOJIOBUHI NOJKU TPOQLIIO TITUTH.

(6) Tabmumio 5.10 BUKOPUCTOBYIOTH JUIS

* Normally the cover required by EN 1992-1-1 will control.

5.7.5 Ribbed slabs

(1) For the assessment of the fire resistance
of one-way reinforced and prestressed ribbed
slabs, 5.6.2, 5.6.3 for the ribs and 5.7.3, Table 5.8,
Columns 2 and 5, for the flanges are complied
with.

(2) For two-way reinforced and prestressed
ribbed slabs, adequate fire resistance may be
assumed if the values in Tables 5.10 and 5.11,
together with the following rules, apply.

(3) The values in Tables 5.10 and 5.11 are
valid for ribbed slabs subjected to predominantly
uniformly distributed loading.

(4) For ribbed slabs with reinforcement
placed in several layers, 5.2 (15) applies.

(5) In continuous ribbed slabs, the top
reinforcement should be placed in the upper half
of the flange.

(6) Table 5.10 is valid for simply supported,
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BUIBHO ONEPTUX PEOPUCTUX IUIUT, IO B MPOJIBOTI
NpaLIOIOTh B JBOX HANpPSMKax, a TaKOX s
BUIBHO ONEPTHX 13 3alIeMJICHHSIM IIIOHaWMEHIIE 3
OJTHOTO Kparo peOpUCTHX IUIUT, IIO MPALIOIOTH B
JIBOX HAaIpsIMKax HpPOJIbOTY, Ta HOPMOBAHOIO
BoruecTtiiikictro Hmkue 3a REI 180, B skwmx
JieTaizalis BEpXHbOTO apMyBaHHsI HE BiJIOBigae
BuMoram 5.6.3(3).

(7) Tabmums 5.11 3acTOCOBY€THCS IS
BUIBHO ONEpPTHX MHIOHAWMEHIIEe 3 OJHOTO Kparo
peOpuCTUX IUIMT, IO MPalOITh B JBOX
HanpsAMKax MpoaboTy. [ neranizamii BepXHBOTO
apmyBaHnHs, 5.6.3(3)cTocyeTbest yCiX HOPMOBAHUX
BOTHECTIHKOCTEH.

Tabumus 5.10 — MinimanbHi po3Mipu Ta
BIJICTaH1 /10 OCl HEHANpPYXEHOi Ta IMOMEepPeIHBO
HaAmNpy)KEHOi ~ apMaTypd  BUTBHO  OIEPTHX
pebpucTux 3ami300€TOHHUX TUIUT, IO MPAIIOIOTh
B JIBOX HalpsIMKaX.

two-way spanning ribbed slabs. It is also valid for
two-way spanning ribbed slabs with at least one
restrained edge and standard fire resistances lower
than REI 180 where the detailing of the upper
reinforcement does not meet the requirements in
5.6.3(3).

(7) Table 5.11 is valid for two-way spanning
ribbed slabs with at least one restrained edge. For

the detailing of the upper reinforcement,
5.6.3(3) applies for all standard fire resistances.

Table 5.10: Minimum dimensions and axis
distance for two-way spanning, simply supported
ribbed slabs in reinforced or prestressed concrete.

MiHimManbH1 po3MipH, MM
Minimum dimensions (mm)
ToBmmHa KT
HOPMQ?aI.{a . ) ) hs Ta BigcTaus 10
BOTHECTIHKICTh | MOKJIMBI CLIOJyYEHHS IMPUHK pebep Dmin Ta BiacTaHi 10 0Ci APMATVOM 3 B
Standard Fire oci apMaTypu a nmfn ilﬁnm
Resistance Mo3K/IHBI CIIOTyYeHHS IUPUHU pedep bmin Ta BigcTaHi 10 Slab thlii:kness hs
oCl apmaTypu a and axis distance
a in flange
1 2 3 4 5
bmin=80 hs=80
REI 30 a=15* a=10*
bmin=100 120 >200 hs=80
REI 60 a=35 25 15* a=10*
bmin=120 160 >250 hs=100
REI 90 a=45 40 30 a=15*
bmin=160 190 >300 hs=120
REI 120 a=60 55 40 a=20
bmin=220 260 >410 hs=150
REI 180 a=75 70 60 a=30
bmin=280 350 >500 hs=175
REI 240 a=90 75 70 a=40
asg=a+10

Jns monepeaHs0 HanpyKeHHX pPeOpHCTHX IUIMT BiJICTaHb
JI0 OCi apMaTypH TIOBHHHA 301IBITYBATHCH 3TiHO 3 5.2(4).
asd - BIICTaHB MiX OCSIMH apMOBaHOI Ta OOKOBOi ITOBEpXHi
pebpa, 0 MiATar0ThCS BIUTUBY BOTHIO.

* Sk mpaBuIo, 3aXUCHAUN map OETOHY YTOYHIOETHCS 3T1THO
3 EN 1992-1-1.
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For prestressed ribbed slabs, the axis-distance a should be
increased in accordance with 5.2(4).

asa denotes the distance measured between the axis of the
reinforcement and lateral surface of the rib exposed to fire.

* Normally the cover required by EN 1992-1-1 will control.



Taoauusa S5.11 — MinimansHi po3Mmipu Ta
BIZICTaH1 JI0 OCi apMaTypu Jjisl HEHAPY>KEHUX Ta
MoTepeaAHbO HANPY)KCHUX  3al1i300€TOHHUX
peOPUCTHX TUIHT 13 3alIeMIICHHSM IOHANMCEHIIEe
OJTHOTO Kparo, IO MPAIIOITh B JIBOX HaNpsMKax
POJIBOTY

npACTY-H b EN 1992-1-2:201X

Table 5.11: Minimum dimensions and axis
distances for two-way spanning ribbed slabs in
reinforced or prestressed concrete with at least
one restrained edge.

MiHiManbHi po3MipH, MM
Minimum dimensions (mm)
Hopmosasa ToBumHa 1IUT
BOTHECTIHKICTh | MOKJIIHBI CrIONTydeHHs IUpuHHA pedep Dmin Ta BicTaHi 10 ?)sciTz Bl\lg?a}:aﬂg
Standard Fire oci apmarypu, a o fnui ggﬂm
Resistance Possible combinations of W|plth _of ribs Slab thickness h
bmin and axis distance a L
and axis distance
a in flange
1 2 3 4 5
bmin=80 hs=80
REI 30 a=10* a=10*
min=100 120 >200 hs=80
REI 60 a=25 15* 10* a=10*
bmin=120 160 >250 hs=100
REI 90 a=35 25 15* a=15*
bmin:160 190 >300 hs=120
REI 120 a=45 40 300 2=20
bmin=310 600 hs=150
REI 180 a=60 50 a=30
bmin=450 700 hs=175
REI 240 a=70 60 a=40

asg=a+10

Jiist monepeHb0 HanpyXeHUX peOpUCTUX IUIMT BiJCTaHb
JI0 OCi apMaTypH MOBUHHA 301TBITYBATHCH 3TiAHO 3 5.2(4).
asd - BIJICTaHb MIDXK OCSIMH apMOBaHOI Ta OOKOBOI MMOBEPXHi
pedpa, 110 MiIAI0ThCS BILIMBY BOTHIO.

* SIk mpaBWIIO, 3aXMCHUM HIAp OETOHY YTOUHIOETHCS 3TiHO
3 EN 1992-1-1.

For prestressed ribbed slabs, the axis-distance a should be
increased in accordance with 5.2(4).

asq denotes the distance measured between the axis of the
reinforcement and lateral surface of the rib exposed to fire.
* Normally the cover required by EN 1992-1-1 will control.
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PO3J1J1 6 BACOKOMIIITHUH BETOH
(BMB)

6.1 3araabHi M0J10:KeHHA

(1)P B po3znaini HaBeneHi A0AaTKOBI IpaBuiia
I BUCOKOMiITHOTO OeToHy (BMB).

(2) EneMeHTH  KOHCTPYKIiii  MOBUHHI
PO3paxoBYBATUCh 3a MIABUIICHUX TEMIIEPaTyp 3
ypaxyBaHHSIM BJIACTUBOCTEH THUIy OETOHY Ta
PU3UKY KPUXKOTO PYIHYBAaHHS.

(3) MirHicHI XapaKTepUCTUKU HABEACHI IS
TPpOX KJaciB, a peKOMEHMIAIlll 3amoOiraHHs
KPUXKOMY pYyHHYBaHHS HaBeJIeH1 JJIs JBOX CTajaii
po6otu BMBb.

Ipumirtka. Konu BUKOPHCTOBYIOTh
XapaKTepPUCTUUHHUH omip OeToHy, Mo € Olnbll HMOBIpHUM
JUIS BUIIOTO KJacy, aHDK TOH, 10 BU3HAYCHUI
pO3paxyHKOM, TIOBMHHO 3aCTOCOBYBATHCH  BiJIIOBiHE
3HW)KEHHS MIIIHOCTI JIJIsl BUILIOTO KJIACY IPH PO3paxyHKY Ha
BOTHECTIHMKICTh.

(4) BnactuBocTi Ta peKOMEH/aIlil HaBeeH1
JUIsI BOTHEBOTO BIUIMBY BIAMOBIAAIOTh TUIBKH
CTaHJIAPTHOMY TEMIIEPATYPHOMY PEKUMY.

(5) 3a migBuIEHOT TeMIlepaTypyd MOBHHHO
BpPaxoBYBaTHCh 3MEHIIEeHHS MIiTHOCTI fe offck.

Mpumirka. 3uauenn feo/ fo s BukopucTanHs B
Kpaini MOXyTh OyTH HaBeqeH B HaiionansHomy noaatky. B
Tabauwi 6.1N HaBeneHi TpU KiacH. Ajie 3HAUCHHSI HaBeleHI
IUI KOXKHOTO CIHPAIOTBCS HA PE3YIbTaTH OOMEXKEHOI
KUIBKOCTI BUIIPOOYBaHb. Bubip 1 0OMexeHHsI BAKOPUCTAHHS
LUX KJIAciB JUIsl ISSIKMX KJIACiB MIILHOCTI abo THUIy OETOHY
JUIsl BUKOPUCTaHHS B KpaiHi MOXYTh OYyTH HaBelleHI B
HanionansHomy nonatky. PexoMmenmoBaHuii kiac OeTOHY
C 55/67 Ta C 60/75 BigHOCHTBCS 10 Knacy 1, ajst OeToHy
C 70/85 ta C 80/95 — wiacy 2, mis 6erony C 90/105 —
kiacy 3. JluB. Takox npuMiTKy 10 6.4.2.1 (3) ta 6.4.2.2 (2).

SECTION 6
CONCRETE (HSC)

HIGH STRENGTH

6.1 General

(1)P This section gives additional rules for
high strength concrete (HSC).

(2)P Structural elements shall be designed at
elevated temperature with the properties of that
type of concrete and the risk of spalling shall be
taken into account.

(3) Strength properties are given in three
classes and recommendations against spalling are
given for two ranges of HSC.

Note: Where the actual characteristic strength of
concrete is likely to be of a higher class than that specified
in design, the relative reduction in strength for the higher
class should be used for fire design.

(4) Properties and recommendations are
given for fire exposure corresponding to standard
temperature-time curve only.

(5) A reduction in strength, f.o/fe., at
elevated temperature should be made.

Note: The values fco/ fo for use in a Country may be
found in its National Annex. Three classes are given in
Table 6.1N. However the values given for each rely on a
limited amount of test results. The selection and limit of use
of these classes to certain strength classes or type of
concrete for use in a Country may be found in its National
Annex. The recommended class for concrete C 55/67 and C
60/75 is Class 1, for concrete C 70/85 and C80/95 is Class 2
and for concrete C90/105 is Class 3. See also note to
6.4.2.1 (3) and 6.4.2.2 (2).

Tabmuua 61N — 3HmKeHHS MIIHOCTI  3a Table 6.1N: Reduction of strength at elevated
ITiIBUIIEHUX TEMIIEpaTyp temperature
Temnepatypa GeTony 6, fe olfok
°C
Kirac 1 Kirac 2 Kiac 3
Concretee,t%gperature Class 1 Class 2 Class 3

20 1,00 1,0 1,0
50 1,00 1,0 1,0
100 0,90 0,75 0,75
200 0,70
250 0,90

300 0,85 0,65
400 0,75 0,75 0,45
500 0,30
600 0,25
700

800 0,15 0,15 0,15
900 0,08 0,08
1000 0,04 0,04
1100 0,01 0,01
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1200 | 0,00 |

0,00 | 0,00 |

6.2 Kpuxke pyiiHyBaHHsI

(1) Hns xmacy Oerony Big C 55/67 no
C 80/95 3acTocoByOTh aHi HaBeeHI B 4.5, SKIIO
MaKCHUMAaJIbHUN BMICT CHJIIKATHOTO TIICKYy MEHIIIE
HDK 6 % Big Barm IEMeHTy. SKmo BMiCT
CHJIIKATHOTO TICKYy OUIBIINHA, TO 3aCTOCOBYIOTH
npaBuIia HaBeIieHi B (2).

(2) dns xmacy Oerony 80/95<C<90/105
MOJKEe BiIOYBaTHCh KpUXKE PYHHYBaHHS B Oyab-
AKii CHUTYyalii mix dYac NpsSIMOTO BOTHEBOTO
BILIHBY, Ta MOBUHEH 3aCTOCOBYBaTUCh
[IOHAMEHIIIe OJIMH 3 HACTYITHUX METOJIIB:

Meron A - ApmarypHa citka 13
HOMIHAJIBHUM 3aXxUCHUM HapoMm 15 mm. Llg citka
MTOBMHHA MaTH JIPIT AlaMETPOM HE MEHIIE 2 MM 3
yapyHkamu He Outbme 50 MM x 50 wmwm.
Hominanpuuii 3axucHuid 1map OCETOHY JJiA
OCHOBHOTO apMyBaHHS TIOBWHEH OyTH HE MEHIIE
40 mm.

Merton B — BuOip tuny 6eToHy as sKOTO
HEO0OX1IHO 3a0e3reynTr (mocBimom abo
BUNPOOYBaHHAMH), WIO0 T Yac TMOXKEXKl He
BIIOYAEThCSI KPUXKE PYHHYBaHHS.

Meron C - 3axucHi mapu, A SKAX
JOBEJICHO, IO TiJ Yac IMOXeXi He BiIOYyIeThCs
KpHUXKE PyWUHYBaHHS.

Metonq D — Bwmict y OeroHHIi cymimri
TIPOIiIEGHOBOr0 MOHOBOJIOKHA OibIne 2 Kr/m>,

[pumirka. Bubip omHoro 3 1mX METONIB MJis
BUKODUCTaHHS B KpaiHi Moxe OyTH HaBeleHHH B
HamnionansHOMY onatky.

6.3 Tensiodizuuni BJacTuBoCTI
(1) 3uauenns HaBemeHi B 3.3 MOXYTh

3aCTOCOBYBATUCH Takox 11t BMbB.

Mpumirka 1. 3nauenns remwnonposigHocti BMbB mis
KOPHUCTYBaHHS JJIs BUKOPUCTaHHS B KpaiHi MOXYTb OyTH
HaBezeHI B HamioHaapHOMY JOATKy B paMKax BEPXHBOI Ta
HIDKHBOI MeX B 3.3.3.

Mpumitka 2. TemmonposigHicte BMB moxe OyTtu
BHIIIE 32 TEIDIONPOBIAHICTh BaKKOTO OETOHY.

6.4 Po3paxyHOK KOHCTPYKIIii

6.4.1 Po3paxyHOK Hecy4o0i 31aTHOCTi

(1)P Hecyuy 3maTHicTh Mix Yac MOKEKi
BU3HAYAIOTh 3 BPaXyBaHHSIM:

- TEIUIOBOTO BIUIMBY Ta BiAMOBIAHOTO
TEMITEPATYPHOTO TIOJIS €IEMEHTY

- 3HIDKEHHS OIMOpY Marepiany BHACHTIIOK

6.2 Spalling

(1) For concrete grades C 55/67 to C 80/95
the rules given in 4.5 apply, provided that the
maximum content of silica fume is less than 6%
by weight of cement. For higher contents of silica
fume the rules given in (2) apply.

(2) For concrete grades 80/95<C<90/105
spalling can occur in any situation for concrete
exposed directly to the fire and at least one of the
following methods should be provided:

Method A: A reinforcement mesh with a
nominal cover of 15 mm. This mesh should have
wires with a diameter > 2 mm with a pitch <50 x
50 mm. The nominal cover to the main
reinforcement should be > 40 mm.

Method B: A type of concrete for which it
has been demonstrated (by local experience or by
testing) that no spalling of concrete occurs under
fire exposure.

Method C: Protective layers for which it is
demonstrated that no spalling of concrete occurs
under fire exposure.

Method D: Include in the concrete mix
more than 2 kg/m® of monofilament propylene

fibres.
Note: The selection of Methods to be used in a
Country may be found in its National Annex.

6.3 Thermal properties
(1) Values given in clause 3.3 may be

applied also for high strength concrete.

Note 1: The value of thermal conductivity for high
strength concrete for use in a Country may be given in its
National Annex within the range defined by lower and
upper limit in clause 3.3.3.

Note 2: Thermal conductivity of high strength
concrete may be higher than that for normal strength
concrete.

6.4 Structural design

6.4.1 Calculation of load bearing capacity

(1)P The load-carrying capacity in the fire
situation shall be determined considering the
following:

- thermal exposure and the consequent
temperature field in the member

- reduction of material strength due to
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MiIBUIIEHHS TEMIepaTypu

- BIUTUBY MIEPEPO3IOALTY 3yCHIIb BUKIUKAH1
TPaJi€EHTOM TeMIIepaTypH

- BIUIMBY JIpYTOTO TOPSIIKY

(2)  3acrocoBylOTh ~ SIK  YTOYHCHHIA
PO3paxyHOK KOHCTPYKTUBHOI CHCTEMH TaK i
CHPOIICHHUI PO3pPaXyHOK OKPEMOi KOHCTPYKIIIi.
YTouHeHUN PO3paxyHOK KOHCTPYKTUBHOI
cucTeMHu 0azyeTbcsi Ha TepeBipeHid iHpopmartii.
CripoiiieHi METoIu PO3paxyHKy Uil KOJIOH, CTIH,
0aJOK Ta TUTUT HABEACHI HIDKYE.

6.4.2 CnpoieHi MeToAu pO3pPaxyHKY
(1)P  Copomieni  MeTOaM  PO3PaxyHKY
HaBeJIeH1 B 10AaTKy B 3acrocoBytots ans BMbB.

6.4.2.1 KoJioHu Ta CcTiHH

(1) MepeBipky Hecy4oi 3AaTHOCTI KOJIOH Ta
CTIH TMTig Yac TOXEXl BHUKOHYIOTh  JJIA
MIPUBEICHOTO MOTIEPEYHOTO nepepizy
BHKOPUCTOBYIOYM METOJH, IO 3aCTOCOBYIOTHCS
JUIS  CTAaHAAPTHOTO PO3PaxyHKY, HaIpPHKIA],
nonatok B.1.

(2) TlpuBenenuit momepeyHuii mEpepi3
BH3HAYAIOTh Ha OCHOBI CIPOIICHOTO METOIY 3a
nonaTkoM B, oaHak BKIIOYAIOUM  YTOYHEHE

BiIHIMAHHS  3pYWHOBAHOTO BOTHEM OCTOHY
BHACIIJIOK JIii APYTOPSTHUX BIUTHBIB.
3 [pu o0YHCIIeHH] pobouoro

MOTIEPEYHOT0 Tepepi3y PO3paxoBYIOTh TOBIIUHY
TIOIIKOKEHOTO OeTOHY asoo 3a i30oTepmu 500 °C,
MOMHOKeHa Ha Koedimient K. TakuM 4rHOM MpHU
PO3paxyHKy IPUBEICHOTO Tepepi3y KOJIOH Ta CTiH
HEOOX1THO BUKOPUCTOBYBATH (OPMYITY.

elevated temperatures

- effects of restraint forces due to thermal
expansion

- second order effects

(2) This may be achieved by undertaking
either a global structural analysis or a simplified
member calculation. The global structural analysis
should be based on verified information.

The simplified calculation methods for
columns, walls, beams and slabs are described
below.

6.4.2 Simplified calculation methods

(1)P The simplified calculation methods
given in Annex B apply for high strength
concrete.

6.4.2.1 Columns and walls

(1) Verification of the load-carrying
capacity of columns and walls in the fire situation
may be conducted for a reduced cross-section,
using the methods applicable for normal design,
e.g. Annex B.1.

(2) The reduced cross-section should be
derived on the basis of the simplified method of
Annex B, however incorporating an enhanced
deduction of the fire damaged concrete due to the
influence of second order effects.

(3) In calculation of the effective cross-
section the reduced concrete thickness is
calculated from the depth of the 500 °C isotherm,
ab00, increased by a factor k. Hence in calculation
of the reduced cross-section for columns and
walls Expression (6.4) should be used.

a;=kagz500. (6-4)

Mpumitka. K BpaxoByeTbCst sl TEpeXomy Bij
500 °C mo 460 °C rnubuHM po3TallyBaHHS i30TEPMH IS
knacy 1 B tabmumi 6.1N, a s MIMOMHM PO3TAIIyBaHHS
izorepmu 400 °C nna xnacy 2 B Tabnumi 6.1N. 3nauenns K
JUIsL KOPUCTYBAHHS ISl BUKOPUCTaHHS B KpaiHi Moxe OyTH
HaBeneHe B HamioHanpHOMY momaTKy. PekomeHmoBaHUM
it K e 3pavenss 1,1 mrst xracy 1 ta 1,3 ans kmacy 2. Jns
KJIacy 3 peKOMEHIYIOTHCS OLIBII TOYHI METOIH.

(4) MomeHT B moOIepeyHOMY Iepepizi 3a
YMOBH CIIOJIyYCHHSI 3TMHAHHS Ta II03J0BXHBOTO

HaBaHTAKEHHS 3a HeoOXigHOoCTI MO>HA
pO3paxoByBaTH BUKOPHCTOBYIOUM  30HAIBHUMN
METO/I, IIONATOK B.2, BpPaxoOBYIOUH

Ec,fi(e):kzc(H)Ec.

(5) BamexHocTi yac-TemrepaTypa, M0 He
BIJNOBIJAIOTh I[bOMY KPHUTEPII0 CHPOIIEHOTO
METOJy, MNOTpeOyIOTh OKpEeMOro BCEOIYHOTO
aHaji3y, IO BPAaxOBYE BIANOBIAHY MIIHICTb
OeTOHY 3aJIe)KHO BiJl TEMIIepaTypH.
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Note : k allows for the conversion from the 500°C to
the 460°C isotherm depth for Class 1 in Table 6.1N, and to
the 400°C isotherm depth for Class 2 in Table 6.1N. The
value of k for use in a Country may be found in its National
Annex. The recommended value is 1,1 for Class 1 and 1,3
for Class 2. For Class 3 more accurate methods are
recommended.

(4) The moment capacity for cross-sections
subjected to combined bending and axial loading
may be calculated using the zone method, Annex
B.2, taking account Eci(0)=k?.(6)E. if relevant.

(5) Time-temperature regimes which do not
comply with the criteria of the simplified method
require a separate comprehensive analysis which
accounts for the relative strength of the concrete
as a function of the temperature.



6.4.2.2 BaJku Ta JINTH

(1) 3nmaTHicTh OAJOK Ta IUIUT YUHUTH OIIIpP
MOMEHTY TIi/T 4ac TOXKEeXKi MOXKE PO3PaXOBYBATHCH
Ha OCHOBI p0o00OYOro MOMEPEYHOro Mepepizy, SK
BU3HAYa€ JI0JTATOK B.1, KOPHUCTYIOUUCh
METOJIaMH, AKi 3aCTOCOBYIOTHCS TUIst
CTaHJAPTHOTO PO3PAXYHKY.

(2) HeoOximHO BpaxoByBaTH JOJAaTKOBE
3HIKEHHSI PO3PaXyHKOBO1 3aTHOCTI YHHUTH OIIIp
MOMEHTY:

M i=Ms00km

ne
Mg fi — po3paxyHKOBa 3[aTHICTb YHMHHUTHU
OTIip MOMEHTY 1]l 4ac MOXKeX1
Msoo — po3paxyHKOBa 34aTHICTh YHHUTH
omip MOMEHTy, Imo 0Oa3yeTbcsd Ha
PO3paxyHKOBOMY IOINEPEYHOMY IMepepizi
3a i30Tepmoro 500 °C

Km — KOeQIli€HT 3HKEHHS
IMpumirka. 3HaueHH K, 1110 3a1€XKUTh BiH 3HUKEHHS
MIIIHOCTI, HaBemeHi B Tabmuii 6.1Ns BuUKOpUCTaHHS B
KpaiHi Moxxe Oyru HaBeneHe B HamioHalbHOMY NOAATKY.
PexomeHnmoBane 3HayeHHsA Ky HaBemeHo B Tabmumi 6.2N.
st xnnacy 3 peKOMEHAYIOThCS OLIIBII TOUHI METOIN

Tabomauusa 6.2N — KoedillieHT 3HMKEHHSI 3[]aTHOCTI
YUHUTHU OMip MOMEHTY JUIsi OAJIOK Ta IUIUT
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6.4.2.2 Beams and slabs

(1) The moment capacity of beams and slabs
in the fire situation may be calculated based on
the effective cross-section, as defined in Annex
B.1, using the methods applicable for normal
design.

(2) An additional reduction of the calculated
moment capacity is should be made:

(6.5)
where
Ma i is the design moment capacity in the
fire situation
Msgo is the calculated moment capacity
based on the effective cross-section,
defined by the 500°C isotherm

km is a reduction factor
Note: The value of km, which depends on the
reduction strength given in Table 6.1N, for use in a
Country may be found in its National Annex. The
recommended value is given in Table 6.2N. For Class
3 more accurate methods are recommended

Table 6.2N: Moment capacity reduction factors for
beams and slabs

HaiimenyBanHst Km
Kiac 1 Krac 2

bant 0,98 0,95
Beams
[lvTy mig BIUIMBOM BOTHIO B CTUCHEHIHM 30HI

L . 0,98 0,95
Slabs exposed to fire in the compression zone
ITmuTH i BIDIMBOM BOTHIO 3 PO3TATHEHOI cTOpoHH h1>120 mm 098 095
Slabs exposed to fire in the tension side, hl1 > 120 mm ' '
ITmuTH i BIDIMBOM BOTHIO 3 PO3TATHEHOI cTOpoHH h1=50 »mm 095 085
Slabs exposed to fire in the tension side, hl = 50 mm ' '
h1 ToBIIMHA 3a7Ti300€TOHHOI TWIHTH (PUCYHOK 5.7).
where hl is the concrete slab thickness (see Figure 5.7)

(3) dns TopmmaM mumty Bixg 50 mm go 120
MM IIiJI BILIABOM BOTHIO 3 PO3TATHEHOT CTOPOHHU
Koe(ilieHT 3HWKEHHS MOJXKHA OTPUMATH 3a
JOTIOMOT'OFO JIIHIMHOT IHTEPIOJISIII.

(4) 3anexxHoCTi yac-Temmeparypa, MO HeE
BIIMOBIAAIOTh LBOMY KPHUTEPIIO CIPOIIEHOTO
METOJy, MOTpeOYyIOTh OKpeMOro BCEOIYHOTO
aHallizy, IO BpaxOBYE€ BIAMOBIAHY MIIHICTb
0eTOHY 3aJIe)KHO BiJl TEMIIEpaTypH.

6.4.3 Ta0oanuni nani

(1)Tabnuunuii METOJ HaBEeIEHUN B PO3MIiTi
5 TakoX MOKe 3acTocoByBatuch Wit BMb, skino
pO3Mip MIHIMAIBHOTO TIOMEPEYHOTO Tepepizy

(3) For slab thickness in the range of 50 to
120 mm, with fire exposure on the tension side,
the reduction factor may be obtained from linear
interpolation.

(4) Time heat regimes which do not comply
with the criteria of the simplified method should
be supported by a separate comprehensive
analysis which accounts for the relative strength
of the concrete as function of the temperature.

6.4.3 Tabulated data

(1) The Tabulated method given in Section 5
may also be used for HSC if the minimum cross
section dimension are increased by:
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30UTBIIYETHCS HA:
- (k-1)a mns cTiH Ta AT TUIBKKA 3
OJIHOCTOPOHHIM BOTHEBUM BILTUBOM
- 2(k-1)a  pmns  BCiX IHIIMX — EJIEMEHTIB
KOHCTPYKII Ta BiICTaHb [0 OCi apmarypu
MEPEMHOKYIOThCS Ha K.
e
k — koedirient HaBeaeHuit B 6.4.2.1(3)
a — BIJICTaHb JI0 OCi apMaTypu 3TiTHO 3
po3aiiom 5.
Mpumitka. s Kojd0H Koe(illi€HT BUKOPHCTAHHS
g Jac moxexi ui abo piBeHb HaBaHTAXXEHHS KOJIOHH 3a
HOpMAaJIbHUX TCMIICPATYPHUX YMOB N MOBUHEH BU3HAYaTUCh

0O PO3paxyHKy 30LUIbIICHHS pPO3MIpIB  MOMEPEYHOrO
nepepisy 3a Bupazom 2(k-1)a.
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- (k —1)a for walls and slabs exposed on one
side only

- 2(k —1)a for all other structural members
and the axis distance is factored by k.

Where
k is the factor given in 6.4.2.1(3)
a is axis distance required in Section 5.

Note: For columns the degree of utilisation in the fire
situation s or load level of a column at normal temperature
conditions n should be defined before calculating the
increase of the cross-section dimensions by 2(k —1)a



JIOJATOK A(JIOBIJIKOBUI)
TEMITIEPATYPHI KPUBI

(1) B nomatky HaBeneHi pO3paxyHKOBI
TEeMIepaTypHi KpuBi Juis TWIUT (pUCYyHOK A.2),
6anok (pucynku A.3-A.10) Ta KOJNOH (PUCYHKH
A.11-A.20). PucyHok A.2 Tako 3aCTOCOBYETHCS
JUTSL CTiH 3 OJTHOCTOPOHHIM BOTHEBHM BILTHBOM.

(2) PucyHkum OCHOBaHI Ha HACTYIHHUX
3HAYCHHSX:

- Teroemuicte OeToHy 3 BoJoTicTIO 1,5 %
HaBeneHa B 3.3.2. TemmepaTypHi HOMOTrpamu
BU3HaYeH1 11 BoJiorocti o1ib1ie 1,5 %

- TennonpoBigHICTD BU3Ha4YeHa 3a
HIDKHBOIO MEKEI0 U1 OeTOHY, HaBeneHa B 3.3.3

Mpumitka. HwkHI  Mexa  TEIUIONPOBIAHOCTI
BUBOAUTHCA 3 HOpiBHﬂHb TEMIIEpATYyp OTPUMAHUX l'[l}l qac
BOTHEBUX BUIPOOYBaHb pI3HUX THINB 3a1i300€TOHHUX
KOHCTPYKIIIH; HHXKHS MeXa Ia€ OLIbIIl JOCTOBIPHI 3HAUCHHS
TEeMIIepaTypu OETOHHUX KOHCTPYKI[M HIK BepXHs, sKa
BUBEEHA 32 Pe3yIbTaTaMH BHUIPOOYBaHb 3aJ1i300€TOHHHX
KOHCTPYKITi#.

- Cryninp 4opHOTH TOBepxHi Oetony 0,7,
SIK HABEJICHO B 2.2

- KoedirmienT konBexitii 25

(3) Pucynok A.l, moka3ye sk po3TaiioBaHi
TeMIEepaTypHi KpHBI B TMONEPEYHOMY Tepepisi
0aJIOK Ta KOJIOH BPaxOBYIOYH CUMETPIFO.
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ANNEX A (INFORMATIVE)
TEMPERATURE PROFILES

(1) This annex provides calculated
temperature profiles for slabs (Figure A.2), beams
(Figures A.3-A.10) and columns
(Figures A.11-A.20). Figure A.2, for slabs, also
applies to walls exposed on one side.

(2) The figures are based on the following
values:

- Specific heat of concrete is as given in
3.3.2 with moisture content 1,5%. The
temperature graphs are conservative for moisture
contents greater than 1,5%

- The lower limit of thermal conductivity of
concrete is as given in 3.3.3

Note: the lower limit of thermal conductivity has
been derived from comparisons with temperatures measured
in fire tests of different types of concrete structures. the
lower limit gives more realistic temperatures for concrete

structures than the upper limit, which has been derived from
tests for steel/concrete composite structures.

- The emissivity related to the concrete
surface 0,7, is as given in 2.2

- Convection factor is 25

(3) Figure A.1 shows how the temperature
profiles represent the temperature in the
crosssection of beams and columns taking
symmetry into account.

1 — mroma 3 TeMIepaTypHUMHU KPUBUMHU
2 — NOBHHMH TOTIEPEYHU mepepi3
Pucynok A.1 — Ilnoma nonepedHoro nepepizy,
JUIsL IKOTO HaBEJIeHI TEMIIEpaTypHi KpUBi

/

1 Area of temperature profile
2 Full cross section

Figure A.1: Area of cross-section for which the
temperature profiles are presented
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PucyHnok A.2 — TemmneparypHi KpUBI IUTAT Figure A.2: Temperature profiles for slabs
(Bucota h=200 mm) st R60 — R240 (height h = 200) for R60 - R240
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Pucynok A.3 — TemneparypHi KpuBi Oanku Figure A.3: Temperature profiles (°C) for a
h x b=150 mm x 80 mm — R30, °C beam, h x b = 150 x 80 - R30
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Pucynok A.4 — TemnepatrypHi KpuBi Oaaku Figure A.4: Temperature profiles (°C) for a
h x b=300 MM x 160 MM, °C beam, h x b =300 x 160
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Pucynok A.5 — TemneparypHi KpuBi 6anku Figure A.5: Temperature profiles (°C) for a
h x b=300 MM x 160 MM, °C beam, h x b = 300 x 160
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Figure A.6: 500°C isotherms for a beam,

b) R90

300 MM x 160 mm, °C

hxb

Pucynox A.6 — I3otepma 500 °C Ganxu

a) R60

600 x 300

Figure A.7: Temperature profiles (°C) for a beam
hxb

600 MM x 300 MM, °C

Pucynok A.7 — TemneparypHi KpuBi 6aiaku
hxb
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Pucynok A.8 — Temneparypui kpusi 6aaku h x Figure A.8 Temperature profiles (°C) for a beam
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Pucynok A.9 — TemniepatrypHi KpuBi 6aKu Figure A.9: Temperature profiles (°C) for a beam
h x b=800 MM x 500 MM, °C h x b =800 x 500

79



np/ICTY-H b EN 1992-1-2:201X

360 360
320 320 -
280 280 \
240 J %0 | J 100———
200 \ \ \\ 200 ( & \_
160 \ \ \\ 10& 160 \ Y \QO |
] 5 ™
AN AN M= | T
120 L i 120 N -
| i 1=
8o L \ \ ‘500400 \-\ﬂ__‘__: i oA \\
600 S 7 S|
40 \ %\\j 40 N\\:—__
\¢ _— ; 1000~ —
0 k1°00|\_f‘_ ; 0 e S i
0 40 80 120 160 200 240 0 40 80 120 160 200 240
a) R180 b) R240
Pucynok A.10 — TemnepaTypHi KpuBi Oanku Figure A.10: Temperature profiles (°C) for a
h x b=800 MM x 500 mm, °C beam h x b = 800 x 500
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Pucynok A.11 — TemnepaTtypHi KpyBi KOJIOHA Figure A.11: Temperature profiles (°C) for a
h x b=300 MM x 300 MM — R30, °C column, h x b =300 x 300 — R30
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Pucynok A.12 — TemnepaTypHi KprBi KOJIOHA Figure A.12: Temperature profiles (°C) for a
h x b=300 MM x 300 MM — R60, °C column, h x b =300 x 300 — R60
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Pucynok A.13 — TemnepaTypHi KprBi KOJIOHU Figure A.13: Temperature profiles (°C) for a
h x b=300 mm x 300 MM — R90, °C column, h x b =300 x 300 — R90
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PucyHnok A.14 — TemnepaTypHi KpUBi KOJIOHU Figure A.14: Temperature profiles (°C) for a
h x b=300 MM x 300 mm — R120, °C column, h x b =300 x 300 — R120
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Pucynok A.15 — I3otepma 500 °C kononn Figure A.15: 500 °C isotherms for a
h x b =300mM x 300 MM column, h x b =300 x 300
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Pucynok A.16 — TemnepaTtypHi KpuBi Kpyrioi
xoJonH Jiamerpom 300 mm — R30, °C
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Figure A.16: Temperature profiles (°C) for a
circular column, 300 dia — R30
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PucyHnox A.17 — TemriepaTypHi KpuBi Kpyrioi Figure A.17: Temperature profiles (°C) for a
KoJIoHH JiameTpoM 300 mm — R60, °C circular column, 300 dia — R60
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Pucynok A.18 — TemnepatypHi KpuBi Kpyrioi
xonoHu piamerpom 300 mm — R90, °C

Figure A.18: Temperature profiles (°C) for a
circular column, 300 dia — R90
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Pucynok A.19 — TemnepatypHi KpuBi Kpyriaoi Figure A.19: Temperature profiles (°C) for
KoJorH fgiamerpom 300 mm — R120, °C a circular column, 300 dia — R120
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Pucynox A.20 — Izotepma 500 °C kpyrnoi
KoJioHu jgiamerpoM 300 Mm
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Figure A.20: 500 °C isotherms for a circular
column, 300 dia



NOJATOK B (noBinkoBwuii)
CHIPOLIEHI METO/IX PO3PAXYHKY

B.1 Merton izotepmu 500 °C

B.1.1 punuunu Ta chepa
3aCTOCYBAHHS
(1) He#t wmerom 3acTOCOBYEThCS 3@

CTaHJAPTHOTO TEMIIEPATYPHOTO PEKUMY Ta JUIS
Oyib-sSIKMX IHIIMX TEMIEpPaTypHO YaCOBUX
PSKHMIB TIOXKEXi, IO BHKJIMKAIOTH MOMIOHI
TEMIIepaTypH1 IMOJISI B €JIEMEHTI IiJ 4ac
BOTHEBOTO BIUIMBY. TeMIepaTypHO dacoBi
PEXKUMHU TIOXKEXI, 10 HE BIAMOBIIAIOTH IBOMY
KpUTEPIt0, MOTPeOyIOTh OKPEMOT0 BCEOIUHOTO
aHal3y, SIKHH BpaxoBye BIAMOBIIHY MILHICTh
0€TOHY 3aJIe)KHO BiJ] TEMIIEpATypH.

(2) Ile#t ™erom 3acCTOCOBYETHCS IS
MIHIMQJIBHOI IHPUHHA TOTIEPEUHOTO TMepepi3y,
110 HaBeJeHa B Tabmuui B.1:

a) JUIsl CTaHJApTHOTO TEMIEPaTypHOTO
PEXKUMY 3AJIEKHO BiJl KJIAaCy BOTHECTIMKOCTI;

b) nans napamerpuvHOi TOXKEKI 3
KoedirieaTOM BpaxyBarHs oTBOpiB 0>0,14 M2
(momatoxk A EN 1991-1-2)

Tab6auuss B.1 — MiniMansHa mHpUHA
MOMEPEYHOT0 TIEPepi3y 3aJICKHO BiA KIacy
BOTHECTIHNKOCTI (s CTaHIAPTHOTO
TEMIIEPATYPHOTO PEXKHUMY) Ta IIUTOME MOKEKHE
HaBaHTAXXEHHS (TTapaMeTpHYHA MOKEXKa)

a) Kimac BOrHeCTIHKICTi.

npACTY-H b EN 1992-1-2:201X

ANNEX B (Informative)
Simplified calculation methods

B.1 500°C isotherm method

B.1.1 Principle and field of application

(1) This method is applicable to a standard fire
exposure and any other time heat regimes, which
cause similar temperature fields in the fire exposed
member. Time heat regimes which do not comply
with this criteria, require a separate comprehensive
analysis which accounts for the relative strength of
the concrete as a function of the temperature.

(2) This method is valid for minimum width
of cross-section given in table B1:

a) for a standard fire exposure depending on
the fire resistance

b) for a parametric fire exposure with an
opening factor 0>0,14 mY? (see EN 1991-1-2
Annex A)

Table B1: Minimum width of cross-section as
function of fire resistance (for standard fire
exposure) and fire load density (for parametric fire
exposure)

a) Fire resistance.

Kaac sormecrifikicrl R60 | R90 | R120 |R180 | R240
Fire resistance
MiHiMalibHa MIUPHUHA TIOTIEPEYHOTO TIepepizy, MM 90 120 160 200 280
Minimum width of cross-section mm
b) ITutoMe MoOXKEKHE HABAHTAKEHHS. b) Fire load density.
[uToMe moXexxHe HapaHTaxeHHs, MJx/M?
Fire load density MJ/m? 200 300 400 600 800
MiHimManbHa UPUHA IOTIEPEYHOTO TIEpepi3y, MM 100 140 160 200 240
Minimum width of cross-section mm

(3) Copomenuii  MeTOJ  PO3PAXYHKY
CTOCYETBCSI  3arajilbHOr0 3MEHIIEHHS PO3MIpy
MOMEPEYHOro  Mepepisy 3 BpaxyBaHHIM

TEMIEPATYPHO MOUIKOIKEHOT 30HU MOBEPXHEBOTO
mapy 6etoHy. TOBIIMHA MOMIKOKEHOTO OETOHY
asoo BIIMOBIZa€ cepeqHiil rMOuHI po3TallyBaHHS
500 °C i30TepMH B CTHCHEHIii 30Hi TOMEPEYHOTO
nepepizy.

(4) Tlomkomxenudt OETOH, HANPUKIAL,

(3) The simplified calculation method
comprises a general reduction of the cross-section
size with respect to a heat damaged zone at the
concrete surfaces. The thickness of the damaged
concrete, aseo, IS made equal to the average depth
of the 500 °C isotherm in the compression zone of
the cross-section.

(4) Damaged concrete, i.e. concrete with
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6eToH 3a Temmeparypu Outbme Hik 500 °C
BBAXKAETHCS TAaKUM, IO HE 3a0e3meuye Hecydy
3MATHICTh  €JIEMEHTY, TOAl SK IPHBEICHHUHA
MOTIEpeYHM Tiepepi3 30epirae CBOI IMOYATKOBI
3HAYEHHS MIITHOCTI Ta MOYJISI PY>KHOCTI.

(5) Hdns  npsmokyrHoi — Oanku 3
TPUCTOPOHHIM BOTHEBMM BIUIMBOM  POOOYMIA
MIOTIEPEYHUI Tepepi3 MOBUHEH Y3rO/DKYBAaTUCH 3
pucynkoMm B.1.

B.1.2 Mertoauka PO3PaXyHKY
3aJ1i300€TOHHOT0 TONEPEeYHOro Imepepizy, IO
NiAIaeThesl BIUIMBY 3rHHAJIBLHOTO MOMEHTY Ta
0CbOBOI CHJIH

(1) Ha ocHOBi mimxomy 3a NPHUBEICHUM
MIOTIEPEYHUM TIEPEPI30OM METOAMKA PO3PAXYHKY
OTIOpY 3aJ11300€TOHHOTO TOMEPEUHOTO TMepepi3y
KOHCTPYKIIIT MiJT 4ac MOXKEXK1 MOXKE MPOBOTUTUCH
HACTYITHUM YHHOM:

(@) BmsHauwators i3oTepmm 500 °C  mma
BKa3aHOTO BOTHEBOTO BIUIMBY, 32 CTaHIAPTHOTO
ab0 MmapaMeTpUYHOTO TEMIIEPATYPHOTO PEKUMY
MOXKEXKI,

(b) BusHauaroTh po3paxyHKOBi MUpUHY Dfi
ta BUCOTY Ufi BimKMIaHHSIM OETOHY 3a MEKaMHU
500 °C izoTepmu (pucyHok B.1). 3akpyrneni kytu
130TepM MOXYTh BBaXXaTUCh HAOIMKECHUMHU [0
crpaBXkHIX (GopM 130TepM 10 TPSIMOKYTHOI abo
KBaJIpaTHOI, SIK TOKa3aHO Ha pUCYyHKY B.1

temperatures in excess of 500 °C, is assumed not
to contribute to the load bearing capacity of the
member, whilst the residual concrete cross-section
retains its initial values of strength and modulus
of elasticity.

(5) For a rectangular beam exposed to fire
on three sides, the effective cross-section in the
fire situation will be in accordance with Figure
B1.

B.1.2 Design procedure of a reinforced
concrete cross-section, exposed to bending
moment and axial load

(1) On the basis of the above reduced cross-
section approach, the procedure for calculating
the resistance of a reinforced concrete cross-
section in the fire situation may be carried out as
follows:

(a) Determine the isotherm of 500°C for the
specified fire exposure, standard fire or
parametric fire;

(b) Determine a new width bs and a new
effective height dr of the cross-section by
excluding the concrete outside the 500 °C
isotherm (see Figure B.1). The rounded corners of
isotherms can be regarded by approximating the
real form of the isotherm to a rectangle or a
square, as indicated in Figure B.1

i I T =
— | |-
: |
500___WC__"_.::_.:- Bl
—>| |
-, | =
S | -
—ii I . L‘-—-—!L
il o s L
A o

T — po3Tar
a) TPUCTOPOHHINA BOTHEBUIl BIUIMB Ha PO3TATHYTY
30HY

86

N

T -Tension
a) fire exposure on three sides with the tension
zone exposed



C — ctuck
b) TpucTOpOHHIN BOTHEBHII BILUIMB Ha CTHUCHYTY
30HY

npACTY-H b EN 1992-1-2:201X

C - Compression
b) fire exposure on three sides with the
compression zone exposed

bn
b

C)4OTHPHOXCTOPOHHIM BOrHEeBHUH BIUMB (Oayka
a00 KOJIOHA)
Pucynok B.1 — [IpuBenenunii nonepeyHuit
nepepi3 3a1i300eTOHHOT 0aKu a00 KOJIOHU

(c) BusHauaroTh TeMIepaTypy apMaTypHHX
CTPWIKHIB B PO3TATHYTIH a00 CTHCHEHIM 30HaX.
Temnepatypy OKpemMO B3STUX apMaTypHHX
CTPMKHIB BHU3HA4YalOTh 32 TEMIIEPaTypHUMHU
KpUBUMHU B J0JaTKy A abo 3a JOBIAKOBUMH
JaHUMH TPUAMAIOTh K TEeMIlepaTypy B LEHTpi
cTpukHS. JlesKi 3 apMaTypHUX CTPUKHIB MOXKYTh
BUXOJIMTU 32 MEXI NPUBEICHOTO TMOMEPEUHOTO
nepepizy sk 300paxkeHo Ha pucyHky B.l1. He
3Ba)KAlOUM Ha 1€ iX MO)Ha BpaxoBYyBaTH B
pPO3paxyHKy HeCydoi 3JaTHOCTI MOIMEPEYHOTO
nepepi3y Mmija yac BOTHEBOTO BILIUBY;

(d) Bu3HayaroTh 3MEHIIEHY MIIHICTb
apMaTypu 3aJIeXHO BiJ TeMIepaTypu 3riTHO 3
4.2.4.3,

(e) BHKOPHCTOBYIOTh KOHBEKIIHHUN METO]
pPO3paxyHKy JuId TPUBEACHOTO IOINEPEYHOTo
nepepisy Hpu BHU3HAYEHHI KPUTUYHOI HeECydol
3MATHOCTI 3 MIIHICTIO apMaTypHUX CTPUXKHIB,

c) fire exposure on four sides (beam or column)

Figure B.1. Reduced cross-section of reinforced
concrete beam and column

(c) Determine the temperature of reinforcing
bars in the tension and compression zones. The
temperature of the individual reinforcing bar can
be evaluated from the temperature profiles in
Annex A or handbooks and is taken as the
temperature in the centre of the bar. Some of the
reinforcing bars may fall outside the reduced
cross-section, as shown in Figure B.1. Despite
this, they may be included in the calculation of the
ultimate loadbearing capacity of the fire exposed
cross-section;

(d) Determine the reduced strength of the
reinforcement due to the temperature according to
4.2.4.3,

(e) Use conventional calculation methods
for the reduced cross-section for the determination
of the ultimate load bearing capacity with strength
of the reinforcing bars, as obtained in (d), and
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oTpumManoi 3rigxo 3 (d), Ta

() TlopiBHIOWOTH  TIpaHUYHY  HECYdy
30aTHICTh 3 pPO3PaXyHKOBHM  3HAYCHHSIM
HaBaHTaKEHHS a00, SIK albTepHATUBA, BU3HAYCHY
BOTHECTIHKICTh 3 HOPMOBAHOIO.

(2) Pucynox B.2 BimoOpaxye po3paxyHOK
Hecy4oi 37aTHOCTI IMOMEPEYHOro Iepepizy sK 3
PO3TATHYTHM TaK 13 CTUCHYTHM apMyBaHHSIM.

Axbyfeas(20)

® © o
' Ax
As
Z|  ch
As
® ® 0 o
by
bri IMpUHA pOOOYOTO TTOTIEPEUHOTO TIepepizy
dfi PO3paxyHKOBa BHCOTa poGoyoro
MIOTIEPEYHOTO Tepepizy
z BIJICTAaHb MDK PO3TATHYTOIO apMaTypolo Ta
6eToHOM
z* B1JICTaHb MDK PO3TATHYTOIO apMaTypolo Ta

CTHCHYTOIO apMaTyporo

As IIJI0IIA PO3TATHYTOT apMaTypHu

Asi1  dYacTMHa  PO3TATHYTOI  apMaTypuw y
pIBHOBa31 31 CTUCHEHM OETOHHUM MacHBOM

As2 dYacTMHa  PO3TATHYTOI — apMaTypu y
PIBHOBa31 31 CTUCHYTOIO apMaTypoOlo

As  TUIOIIA CTHCHYTOT apMaTypu
feafi(20)=fck/ycfi po3paxyHKOBE 3HAUEHHS OMOPY
OCTOHY Ha CTHICK IIiJ Yac MOXKEX1 332 HOPMaJIbHOT
TeMIepaTypu

fsd,fi(@m) po3paxyHKOBE 3HAYECHHSI OTIOPY apMaTypH
Ha PO3TAr MiJ Yac TMOXEeXi 3a CceperHbol
TeMIeparypu Om B oMy psiai

fsedfi@m)  pO3paxyHKOBE  3HAYCHHS  OMOpPY
apMaTypH Ha CTUCK IIiJ] 4ac MOXKEeXKi 3a CepeqHbOT
TeMIieparypu 6m B oMy psi

IMpumitka. s fi(Om) Ta fsca,i(Om) Moxke MaTH pisHi 3HAUCHHS
(muB. 4.2.4.3)

F MIOBHE 3YCHJUIS B CTHUCHYTIH apMaTypi min
Yac TOXEX1, Ta BIANOBIAHE YaCTHHI 3YCHIUIA
PO3TATHYTO{ apMaTypu

A, m Ta x BuzHaueHi B EN 1992-1-1

Pucynok B.2 — Posnonin HampyxkeHb 3a
KPUTHUYHOI HeCcydoi 3HaTHOCTI HPSIMOKYTHOTO
3a7i300€TOHHOTO  Tepepidy 31 CTHCHYTUM
apMyBaHHSAM
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A51 fsd,ﬁ( 311)
e

() Compare the ultimate load-bearing
capacity with the design load effect or,
alternatively, the estimated fire resistance with the
required resistance.

(2) Figure B.2 shows the calculation of load-
bearing capacity of a cross-section with tension as
well as compression reinforcement.

n fcd,n(ZO)
-
— =

Fs = Aslfscd,ﬁ(an)
R

ut ! Mu
3 M + b4 2

Fs = Asofsasi( 6n)

bri is the width of effective cross-section

dri is the effective depth of the effective cross-
section

z is the lever arm between the tension
reinforcement and concrete

z* is the lever arm between the tension and
compression reinforcement

As is the area of tension reinforcement

As1 IS the part of tension reinforcement in
equilibrium with the concrete compression block
As; is the part of tension reinforcement in
equilibrium with the compression reinforcement
A is the area of compression reinforcement
fea i(20)=fek/yc fi IS the design value of compression
strength concrete in the fire situation at normal
temperature

fsafi(@m) is the design value of the tension
reinforcement strength in the fire situation at
mean temperature 6m in that layer

fsed,fi(@m) 1S the design value of the compression
reinforcement strength in the fire situation at

mean temperature 6m in that layer
Note: fsfi(Om) and fsqsi(Om) may have different values (see
4.2.4.3)

F is the total force in compression
reinforcement in the fire situation, and is equal to
part of the total force in the tension reinforcement
A, n and x are defined in EN 1992-1-1

Figure B.2. Stress distribution at ultimate limit
state for a rectangular concrete crosssection with
compression reinforcement.



(3) S0 yci CTUCHYTI CTPHIKHI pO3MIlICHI
B pAgax 1 MaloOTh  OJHAKOBY  IUIOILY,
3aCTOCOBYIOTCSI ~ HACTyNHI  (GOpMYIH  IIpH
PO3paxyHKy BifcTaHi 0 OCi apMaTypu a (IuB.
pucyHok B.2).

CepenHst 3HIKEHAa MIIHICT apMaTypHOTO
psay 3aJeXHO Bif MIABHINEHUX TeMIeEpaTyp
po3paxoByeThes 3a popmyioro(B.1).

npACTY-H b EN 1992-1-2:201X

(3) If all reinforcement bars are positioned
in layers and have the same area, the following
expressions may be used in calculating the axis
distance, a (see Figure B.2).

The average reduced strength of a reinforcement
layer with respect to increased temperatures, is
calculated in accordance with Expression (B.1).

kv(e):ZnL(‘g‘) (B.1)

Ac,
6 — Temmeparypa i-TOTO apMaTypHOTO
CTPYOKHSA
k(0i) — xoedillieHT 3HMKEHHS MIIHOCTI i-
TOTO apMAaTypHOTO CTPUXKHS 3aJISKHO Bif
Temneparypu 6, sSK TOKa3aHO Ha
pucyHky 4.11
kv(@) — cepenniii Koe]illieHT 3HHUKCHHS
MIIHOCTI1 V-TOTO apMaTypHOI'O Py
Ny — KUIBKICTh apMaTypHUX CTPUKHIB Y V
-TOMY apMaTypHOMY psii
(4) BingcraHe a BiI HWXHBOI HOBEPXHI
poOoYoro momepeyHoro mepepisy /A0 LEHTPY
TSOKIHHS apMaTypHUX pSAIIB  OOYMCIIOIOTH 3a
dbopmyoro (B.2).

= ek 0)
Z I(v (9)

e
ay — BIACTaHb BII HUXKHBOI IMOBEPXHI
po060YOro MOMEPEYHOTro MEPepizy A0 OcCi
V-TOTO apMaTypHOTO Py
(5) Skmo iCHYXOTh TUIBKH JBa PSIH,
BIICTaHb JI0 OCl apMaTypu pO3paxOBYeETbCSA 3a
dbopmyoro (B.3)

where,
6 is the temperature in reinforcement bar
[
k(@) is a reduction of the strength of the

reinforcement bar i due to the
temperature #i; which is obtained from
Figure 4.11

kv(@) is the average reduction of the

strength of reinforcement layer v

ny is the number of reinforcement bars in

layer v

(4) The axis distance, a, from bottom

surface of the effective cross-section to the
centroid of the reinforcement layers may be
calculated using Expression (B.2).

(B.2)

Where
av is the axis distance from the bottom surface of
the effective cross-section to reinforcement layer
v
(5) If only two layers exist the axis distance may
be calculated using Expression (B.3)

a= y(aa,) (B.3)

(6) SIkmio apmarypHi CTPHXHI MarOTh Pi3Hi
IUIOL Ta JIOBUIBLHE PO3MIIIICHHS
BUKOPHUCTOBYETHCS HACTYITHA METO/IMKA.

Cepenniii omip craji apMaTypHOi Tpynu
k(p)fsdfi 3aleXHO BiA MIABUIICHUX TEMIIEpaTyp
po3paxoByeTbes 3a popmysioro (B.4)

(6) If the reinforcement bars have different
areas and are distributed arbitrary the following
procedure must be used.

The average steel strength of a
reinforcement group, A(p)fsafi With respect to
increased temperatures, may be calculated using
Expression (B.4)

Z[ks (ei )fsd i AI ]
k(gﬂ)ﬁd,fi:IT (B4)
Jle Where
Ks(0i) — KoediIieHT 3HUKESHHS MII[HOCTI i- ks(@) is a reduction of the strength of
TOTO apMaTypHOTO CTPYKHS reinforcement bar i

fssi — po3paxyHKOBHH oOmip i-TOTO fsai is the design strength  of
apMaTypHOTO CTPHIKHS reinforcement bar i
Aj — 10112 MOTIEPEYHOro Nepepi3y i-Toro Ai is the cross-section area of
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apMaTypHOTO CTPHUKHS
Bincranb a (nuB. pucyHok B.2) Big HWKHBOT
MOBEPXHI POOOYOro TOMEPEeYHOTO Mepepidy o
LHEHTPY TSOKIHHS apMaTypHOI rpymnu
po3paxoByeThbes 3a popmyioro (B.5).

Z [aks (4

reinforcement bar i
The axis distance, a (see Figure B.2), from
the effective cross-section to the centroid of the
reinforcement group is calculated in accordance
with Expression (B.5).

)fsd,iAi]

(B.5)

. IZ lks (Hi )

e
ai — BiICTaHb Bix poOOYOro MONEPEYHOTO
mepepizy J0 OcCi i-TOr0 apMaTypHOTO
CTPYOKHSA
(7) Po3paxyHOK 3THHAJIBHOTO MOMEHTY
MONIEPEYHOT0 Nepepi3y BUKOHYEThCSA B HACTYMHIN
MOCJIJOBHOCTI:

fsd |A|J

Where
a; is the axis distance from effective
cross-section to reinforcement bar i

(7) The bending moment calculation of the
cross-section is illustrated as follows:

Muleslfsd,fi(em)Z (BG)
_ Aafa (@)
o= ——" B.7
b o1 20) ®D
Muz=Aszfscd fi(Om)z”’ (B.8)
As=As1+As2 (Bg)

e
As — 3araJibHa IJI01I1a apMyBaHHS
fsdfi — pO3PaxXyHKOBHI OIMip apMaTypu Ha
po3TSIT
fsed i — pO3paxyHKOBHIl OMip apMaTypu Ha
CTHCK
wk — KOe(IillieHT MIIHOCTI apMyBaHHS
MOMEpPEeYHOro  mepepidy  mig  dac
BOTHEBOTO BILIHBY
bfi — mmpuHa MoMEpeYHoOro mepepizy mia
9Yac BOTHEBOTO BILIMBY
dii — poboua BHCOTa MONEPEYHOTO
nepepi3y I yac BOrHEBOTO BILIUBY
feafi(20) — pospaxyHkoBuii ormip OeTOHY
Ha CTHCK (32 HOPMaJILHOT TEMIIEPATYPH )

Z — BiACTaHb BII  PO3TATHYTOTO
apMyBaHHs 70 OETOHY
z’ — BIACTaHb Bi PO3TATHYTOTO [0

CTHCHYTOTO apMyBaHHS
Om — cepenHs TemIepaTypa apMaTypHOTO
paay
Konum BmIMB MOMEHTY OIIHIOETBCS — SIK
MOKa3aHO BHINE, TOBHA 3/IaTHICTh YUHUTH OIIp
MOMEHTY OOUHCITIOETHCS 32 POPMYIIOI0

Mu=Mu1+My2

B.2 3onanbHnii MeTon

(1) Meton Moty MOMEPEYHOTO TMepepisy
Ha JIeKiTbKa 30H HaBeleHO Hivkue. Llel meron,
X04 1 OUThII TPYAOMICTKUH, ane OUIbII TOYHHUI
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Where
As is the total reinforcement area
fsafi is the design tensile strength of
reinforcement

fseafi IS the design strength  for
compressive reinforcement

wk IS the design strength ratio of
reinforcement for the fire-exposed cross-
section

bsi is the width of the fire exposed cross-
section

dri is the efficient height of the fire

exposed cross-section

feai(20) is the design compressive

strength of concrete (at normal

temperature)

z is the lever arm between tension

reinforcement and concrete

z’ is the lever between tension and

compression reinforcement

Om is the mean temperature of the

reinforcement layer

When the moment contributions

assessed as shown above the total
capacity is obtained from

are
moment

(B.10)

B.2 Zone method

(1) The method of subdividing the cross-
section into several zones is described below. This
method, although more laborious, provides a more



aix Meron 500 °C i30TepM, 0cOBIMBO 1151 KOJIOH.
Meton mnpuAaTHUNA TUTBKA 7S CTAaHAAPTHOTO
TEMIIEPATYPHOTO PEKUMY.

(2) Tlomepeunuii mepepi3 IUIMThCS Ha
nekinpka (n>3) mapanenbHUX 30H OJHAKOBOI

TOBUIUHU (TpsIMOKYTHI €JIEMEHTH), ne
BPaxOBYETHCS cepenHs TeMIeparypa,
BIAMOBIMHMIA cepenHiii omip Ha ctuck fca(@) Ta
MOJYJdb TPYXKHOCTI (SIKIIO  3aCTOCOBYETHCS)
KOKHOI 30HH.

(3) TlomkomkeHud Mg dYac MOMKEKI
IIOIIEPEYHUN nepepi3 IIPEACTABICHUI

MPUBEICHUM TIONIEPEYHUM TIepepi3oM, SKUA He
BKJIIOYAa€ TOBINMHY IIOLIKOJDKEHOI 30HU  Q;
OOIrpiBaHUX TOBEPXOHb, JUB. pHUCYHOK B.3.
HaBoautbest mocuiiaHHs Ha €KBIBaJIEHTHY CTIHY
(maB. pucynku B.3(a) ta B.3(d)). Touka M —
JOBUIbHA ~ TOYKAa HAa  ULEHTpajbHIA  JiHIT
€KBIBAJICHTHO1 CTIHH, SKOK KOPUCTYIOTHCS IS
BHU3HAYCHHS 3MEHIIIEHOTO OTIOPY Ha CTHCK BCHOTO
MIPHUBEJICHOTO TOoNepevHoro mnepepizy. Komm aBi
MPOTUJIEKHI CTOPOHU MiJJIalOThCSI BOTHEBOMY
BIUIMBY IIMPHHA JOPIBHIOE 2W (IMB. PHCYHOK
B.3(a)). /JIns  OpSMOKYTHOTO — TOTIEPEYHOTO
nepepizy TUIBKM i Yac OJHOCTOPOHHBOTO
BOTHEBOT'O BILIMBY HIMPHHOIO BBAKAETHCS W (IUB.
pucynok B.3(C)). Ile mpeacraBiacHO CTiHOIO 3
TOBINKMHOIO, IO JOpiBHIOE 2W (AMB. PHUCYHOK
B.3(d)). Ioauus na pucynky B.3(f) BimHOCHTBCS
70 eKBiBaJieHTHOI CTiHM Ha pucyHky B.3(d), a
CTiHKa OaJKy /10 €KBIBAJCHTHOI CTIHM HA PUCYHKY
B.3(a).

(4) Jns HWKHBOT YaCTHHH Ta KpaiB
NPSMOKYTHUX €JIEMEHTIB Il 4Yac BOTHEBOTO
BIUIMBY, SKIIO INIMPUHA MEHIIE HDK BHCOTA,
3HAYCHHS 8; BBAKAETHCSA TAKUM SIK PO3PaXyHKOBi
3Ha4YeHHs 11 cTopid, pucyrku B.3 (b), (e), ().

[TpuBeneHHs MOTIEPEYHOTO nepepizy
0a3yeTbCsi Ha  BU3HAYCHHI  TOBIIMHI &
TMTOIIKO/HKCHOT 30HHM 00IrpiBaHOi MOBEPXHI:

(5) IMomkomkeHa 30HAa @; €KBIBaJCHTHOI
CTIHM TMiI Yac JBOCTOPOHHBOTO BOTHEBOTO
BILUIMBY PO3PaXOBYETHCS HACTYITHUM YHHOM:

) TOJIOBMHA TOBIIMHM CTiHU TUTUTHCSA HA N
napajelbHUX 30H OJHAKOBOI TOBIIMHH, 1 n>3
(muB. pucyHok B.4);

b) Temmeparypa
CepeIMHU KOKHOT 30HH;

C) BH3HAYAETHCA BIAMOBIMHHIA KOoedillieHT
3HWKCHHSI MIIHOCTI OeTOHy Ha cTUCK K¢(6i) B
Touli M (muB. pucyHok B.5).

pO3paxoBYeTbCA IS
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accurate method than the 500°C isotherm method
especially for columns. The method is applicable
to the standard temperature-time curve only.

(2) The cross-section is divided into a
number (n>3) of parallel zones of equal thickness
(rectangular  elements) where the mean
temperature and the corresponding mean
compressive strength feq@) and modulus of
elasticity (if applicable) of each zone is assessed.

(3) The fire damaged cross-section is
represented by a reduced cross-section ignoring a
damaged zone of thickness a; at the fire exposed
sides, see Figure B.3. Reference is made to an
equivalent wall (see Figure B.3 (a) and (d)). The
point M is an arbitrary point on the centreline of
the equivalent wall used to determine the reduced
compressive strength for the whole of the reduced
cross section. When two opposite sides are
exposed to fire the width is assumed to be 2w (see
Figure B.3 (a)). For a rectangular cross-section
exposed to fire on one face only, the width is
assumed to be w (see Figure B.3 (c)). This is
represented by a wall with a width equal to 2w
(see Figure B.3 (d)). The flange of Figure B.3 (f)
is related to the equivalent wall in Figure B.3 (d),
and the web to the equivalent wall in Figure B.3

(@).

(4) For the bottom and ends of rectangular
members exposed to fire, where the width is less
than the height, the value of az is assumed to be
the same as the calculated values for the sides,
Figure B.3 (b), (e), ().

The reduction of the cross-section is based
on a damaged zone of thickness a, at the fire
exposed surfaces which is calculated as follows:

(5) The damaged zone, a,;, is estimated as
follows for an equivalent wall exposed on both
sides:

a) The half thickness of the wall is divided
into n parallel zones of equal thickness, where n >
3 (see Figure B.4),

b) The temperature is calculated for the
middle of each zone.

c) The corresponding reduction factor for
compressive strength, k¢(@i) is determined (see
Figure B.5).
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Figure B.3. Reduction of strength and cross-
section for sections exposed to fire
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Pucynoxk B.4 — Ilonin Ha 30HU CTIHU 3
JBOCTOPOHHIM BIUTMBOM BOTHIO JIJISl PO3PaXyHKY
3HAYEHb 3HUKEHHS MI[HOCTI Ta a;

(6) Cepenniii  xoedillieHT  3HIKCHHS
MilHOCTI OeToHy B Toulli M [uisi BHU3HAUEHOT
YacTUHU BKJIO4aroun koedimient (1-0,2/n), mo
BpPaxoBYy€ IMPHU PO3pPaxyHKy 3MiHY TeMIepaTypu
KO’KHOT 30HH 3a (opmyroro (B.11)

_(-02/n)
kc,m —n

ae
N — KUIBKICTH MapajeIbHuX 30H B HIMPHHI
W
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Figure B.4. Division of a wall, with both sides
exposed to fire, into zones for use in calculation
of strength reduction and a; values

(6) The mean reduction coefficient for a
particular section, incorporating a factor (1- 0,2/n)
which allows for the variation in temperature
within each zone, may be calculated by
Expression (B.11)

k(@) (B.11)
where
n is the number of parallel zones in width
w



W — [TOJIOBHHA MTOBHOT ITUPUHU
M — KUTBKIiCTh 30H
(7) Ulupuny mnomkomkeHol 30HU OalloK,
WIUT a00 OKPEeMHUX KOHCTPYKIIIH B IJIOMIIHI 3pi3y
PO3paxoByIOTh 32 (OPMYIIOI0

npACTY-H b EN 1992-1-2:201X

w is half the total width
m is the zone number
(7) The width of the damaged zone for
beams, slabs or members in plane shear may be
calculated using Expression

a= W{l "k oy )} (B.12)

Jle Ke(Ov) — xoeditieHT 3HUKESHHS MIIHOCTI
0eTOHY Ha CTHUCK B TOYIl M.

(8) dnst xoJIOH, CTiH Ta IHIIUX KOHCTPYKIIIH,
B SKMX Ma€ MiClle BIUIMBH JPYrOro IMOPSJIKY,
BU3HAYAIOTh 32 popmyroro (B.13).

a;= 1—[

(9) Konm mpuBesieHMii TIONepeuHUiA TIepepi3
3HAWJIEHO, a MINHICTh Ta MOJYJb MPYXKHOCTI
OeTOHY MiJ Yac MOXeX1 BU3ZHAYEHO, pO3PaxXyHOK
Ha BOTHECTIMKICTh BHUKOHYIOTH 3a METOJHUKOIO
pO3paxyHKy 3a  HOPMaJbHUX  TeMIeparyp,
noAi0HOT 70 TOi, 10 BiTOOpa)keHa Ha PUCYHKY
B.2 3 BUKOpUCTaHHSAM 3HAYEHB PM fi.

B.3 Po3paxynoxk 3aJ1i300eTOHHOT 0
MONEepPeyHoro mnepepizy mia Ai€0 3ruHAJILHOIO
MOMEHTY Ta MO3/10BKHbBOI CHJIM 32 METO/IOM Ha
OCHOBI OI[IHKM KPUBU3HU.

B.3.1 Ilo310B:KHiii 3ruH KOJOHM Hig yac
MOoKeKi

(1) Leit myHKT CTOCYETBhCS KOJIOH, poOOTa
SKUX 3a3HA€ 3HAYHHUX GMIUGIE OpPY2020 NOPSOKY
i 9acC HOXKEXKI.

(2) Iix yac mosKexi MOMIKOKEHHS BEPXHIX
IapiB €JIeMEHTa 4Yepe3 BUCOKI TeMIlepaTypu B
CIOJIy4CHHI 3 PI3KMM 3HIDKECHHSAM  MOJYJIA
MPY)KHOCTI Y BHYTPIIIHIX IIapax MPUBOIUTH [0
3HIDKEHHS CTIMKOCTi €IeMEHTIB KOHCTPYKIIIH Mij
Jac mokexi. Uepes 1e BILIMBH JIPYroro MOPSIKY
MOXYTh OyTH 3HAYHUMHU JUIS KOJIOH IIiI dYac
MOXKEX1, X04ya 3a TEeMIEpaTypH HaBKOJHUIIHBOTO
CepeIOBHINA iX Jis Maike HE TIOMITHA.

(3) Ominka KOJOHH IIiJ Yac TOXKEKI 5K
OKPEMOTO €JIEMEHTY MOYE BHKOHYBAaTHUCh 3a
METOJIOM Ha OCHOBI OLIHKM KPUBM3HM (po3ail 5

EN 1992-1), skmo MOXHa 3acTOCOBYBaTH
HACTYITHI IPaBUIIA.
w, MM (Mmm)

Where kc(@m) denotes the
coefficient for concrete at point M.

(8) For columns, walls and other
constructions where second order effects may be
calculated using Expression (B.13).

reduction

(o) )J (8.13)

(9) When the reduced cross-section is found
and the strength and modulus of elasticity are
determined for the fire situation, the fire design
follows the normal temperature design procedure
similar to that shown in Figure B.2 by using ywii
values.

B.3 Assessment of a reinforced concrete
cross-section exposed to bending moment and
axial load by the method based on estimation
of curvature.

B.3.1 Buckling of columns under fire
conditions

(1) This clause deals with columns in which
the structural behaviour is significantly influenced
by second order effects under fire conditions.

(2) Under fire conditions, the damage of the
outer layers of the member due to high
temperatures, combined with the drop of the
elasticity modulus at the inner layers, results in a
decrease of the stiffness of structural members
under fire conditions. Because of this, second
order effects can be significant for columns in the
fire situation although at ambient temperature
conditions their effect is negligible.

(3) The assessment of a column under fire
conditions as an isolated member may be made by
using a method based on the estimation of
curvature (see Section 5 of EN 1992-1) if the
following rules are applied.
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k(Ov) g

W — BU3HAQYAETHCA SK.
W is assessed as:

1,0 +—30 min. — o
N o

- TOBIIHMHA ITJINTH,
- The thickness of a slab,

- TOBIIHMHA CTIHM Ta KOJIOHH 3 OZ[HOCTOPOHHiM

BOTHCBUM — BIIJIMBOM,

o8 [wmo/ 717/
177

- IIOJIOBMHA TOBIMHU CTIHKH OaJIKH,
- The thickness of a one sided exposed wall or

06 190 min/ /N

column,

- ITIOJIOBMHA TOBIIMHU  KOJIOHH abo cTiHM 3
}IBOCTOpOHHiM BOI'HEBUM BIUIMBOM a00

- /AL

- Half the thickness of the web of a beam,

- Half the thickness of a two sided exposed wall or
column or

53 / /\180 min.
XB

- TIIOJIOBMHA HAWMEHIIIOrO 3HAYEHHS KOJIOHH 3

0

lIOTI/IpI:.OXCTO[)OHHiM BILVIMBOM.
- Half the smallest dimension of a four sided exposed

0 50 100 150 200 250

300 column.

a) 3HW)KEHHS MIITHOCT1 Ha CTHCK OETOHY Ha CUJIIKATHOMY 3all0BHIOBaul PUBEJEHOTO MONEPEYHOTO

nepepizy.

a) Reduction of compression strength for a reduced cross-section using siliceous

aggregate concrete.

a.
80
70 t, xB
60 t in min.
240
50
180
40 -
./// 120
30 // 90
20 74 60
10 y
0

0O 50 100 150 200 250 300
W, MM win mm
0) [IpuBeneHHs MonepeyHoro nepepizy a; 6anku 3
0eTOHY Ha CHJIIKATHOMY 3aIl0BHIOBaYl
b) Reduction in cross-section az, of a beam or slab
using siliceous aggregate concrete.

Hpumitka: 3HaueHHs i1 OETOHY HAa CHIIKATHOMY
3alOBHIOBAYl  3aCTOCOBYIOTH  JUIsi  OUIBIIOCTI  IHIIKX
3al0BHIOBAYiB

Pucynok B.5 — IIpuBeneHHs nomnepeqyHoro
nepepizy Ta 3HIKEHHS MIITHOCT1 OeTOHY 3a
CTaHJAPTHUM TEMIEpaTypHUM PEKUMOM

(4) Ans OyniBenmb i3 B’SI3IMH JKOPCTKOCTI

HENPSIMUAN BOTHEBUU BILIUB MOXe HE
BpaXxOBYBAaTHCh, SKIIO 3MEHIICHHS MOMEHTIB
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da: t, xB
80 t in min.
“ 240
70
60 7 180
50 74— 120
/|

40 / 7 90
30 é

7 /) 60
20 / 30
10

0
0 50 100 150 200 250 300
W, MM Winmm

c) [IpuBeeHHs OMEPEYHOTO MEPEPizy

8; KOJOHM ab0 CTIHU 3 OETOHY Ha CHJIIKAaTHOMY
3aroBHIOBaY1

¢) Reduction in cross section az, of a column or

wall using siliceous aggregate concrete.
Note: The value for siliceous aggregate concrete are
conservative for most other aggregates

Figure B.5: Reduction in cross section and
concrete strength assuming standard temperature-
time curve

(4) For braced building structures, indirect
fire actions need not be considered if the decrease
of the first order moments due to the decrease of



NEPUIOr0 MOPAIKY 4Yepe3 3HIKEHHS KOPCTKOCTI
HE BPaXOBYETHCH.

(5) Po3paxyHKOBY JOBXKHUHY ITiJ] 4ac MOKEKI
lofi MOKHA TIpUIiMaTH TaKolo, 10 JOpiBHIOE |y 32
HOpPMaJIbHUX  TEMIIEpaTyp aK  Oe3mnedHe
cupormieHns. s OUTbII TOYHOT OIIHKKM MOYHA
Opatu 10 yBarm 3OUIBIICHHS BIAMIOBITHOTO
3yCHJUIA Ha KIHISAX KOJOHHU 4epe3 3HWKEHHS i
criikocTi. Jlns 1BOro MOXHA KOPUCTYBATHCH
MIPUBEJICHUM IOTIEPEYHUM TIEPEPi30M KOJIOHH, IO
BU3Ha4YaeThcsl  3rigHo 3 B.2.  HeoOximHO
3ayBaXHUTH, 10  CKBIBAJICHTHAa  CTIHKICTh
MPUBEJIEHOTO OETOHHOTO Tepepidy B IbOMY
BUIIAJIKy Ma€ OyTH:

npACTY-H b EN 1992-1-2:201X

stiffness of the column is not taken into account.

(5) The effective length under fire
conditions, lofi, may be taken as equal to I, at
normal temperature as a safe simplification. For a
more accurate estimation the increase of the
relative reaction at the ends of the column, due to
the decrease of its stiffness can be taken into
account. For this purpose a reduced cross-section
of the column given by B.2 may be used. It should
be noted that the equivalent stiffness of the
reduced concrete section in this case should be:

(EN=[ke(OMm)]*Ecl,

ne
Ke(Ov) — KOeQIIIEHT 3HMKEHHS MIITHOCTI
Ta 1eopMaTUBHOCTI JJis OETOHY B TOYII1

M (nuB. B.2)
Ec — ™Momyns mnpyxHOocTi OeTOHy 3a
HOPMAJIBHOI TEMIIEpaTypu
l; — npyruif MoMeHT iHepuii IUIOLII
MIPUBENICHOTO TIepepizy

Mopayns  Tpy)KHOCTI  apMyBaHHA  Egy

(Tabmurs 3.2)

B.3.2 Meroanka OUmiHKM BOTHECTiHKOCTI
nepepisiB KoJIOH

(1) MeTo/1 3aCTOCOBYIOTh TSI OI[IHKH KOJIOH
B OyHiBIIAX 13 B’SI35IMU )KOPCTKOCTI.

2 Busnauaroth i3oTepMHu VISt
BIJIIOBIIHOTO BOTHEBOI'O BILJIUBY, abo
CTAaHJIAPTHHA  TEMIICPATYpHHH  pekuM  abo

napaMeTPUYHIN MTOKEXKI.

(3) TominsroTe moOMEpeYHHt Iepepi3 Ha
30HM 3 NMPHUOJIU3HOIO CEPeHBOI0 TEMIIEPATYPOIO
20 °C, 100 °C, 200 °C, 300 °C... no 1100 °C (zms.
pucyHok B.6).

(4) Buznauarotp mmpuHy Wij, oty Aq; Ta
KOOPJIHMHATH Xij, Yij HEHTPa KO>KHOT 30HH.

(5) BusnauaroTh TeMmeparypy apMaTypHHX
cTpmwkHIB. Temmeparypa oKpeMoro apmMaTypHOTO
CTPIDKHS MOJKE OI[IHIOBAaTHCh 3a JIOTIOMOTOIO
TEMIIEpaTypHUX KPHBHX 3a J0JaTKoM A abo
MOCIOHMKIB Ta MpUHMAEThCS SK TeMIepaTypa B
LEHTP1 CTPUIKHS.

where
ke(@m) is a reduction coefficient for
concrete at point M (see B.2)

Ec is the elastic modulus of the concrete
at normal temperature
I, is the 2nd moment of area of the
reduced section
The elastic modulus of the reinforcement is
E;o (see Table 3.2)

B.3.2 Procedure for assessing fire resistance of
column sections

(1) This method is valid only for the assessment
of columns in braced structures.

(2) Determine the isotherm curves for the
specified fire exposure, standard fire or
parametric fire.

(3) Divide the cross section into zones with
approximate mean temperature of 20 °C, 100 °C,
200 °C, 300 °C ... up to 1100 °C (See Figure B6).

(

4) Determine the width wij, area A.; and co-
ordinates Xxij yij of the centre of each zone.

(5) Determine the temperature of reinforcing bars.
The temperature of the individual reinforcing bar
can be evaluated from the temperature profiles in
Annex A or handbooks and is taken as the
temperature in the centre of the bar.
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Pucynok B.6 — 30Hu 3 yCGpCI[HeHI/IMI/I
3HAYEHHSIMU TeMIIepaTyp, ONEPEeUHH nepepi3
KOJIOHH

(6) BwusnHayaroTh miarpamy  «MOMEHT—
kpuBm3Ha» s Nedfi, BHKOPUCTOBYIOUH  JIS
KOXXHOTO apMaTypPHOTO CTPYIKHS Ta KOKHOT 30HU
O0eTOHY BIAMOBIAHY Jlarpamy «HampyXeHHs-
nedopmartisi» 3rigao 3 3.2.2.1 (pucynok 3.1 Ta
tabmui 3.1), 3.2.3 (pucynok 3.3 Ta Tabmuis 3.2)
Ta, sKmo HeoOximHo, 3.2.4 (tabmums 3.3) Ta
3.2.2.2.

(7) BHUKOpPHCTOBYIOTH TpPAAMIIHHI METOIH
pO3paxyHKy Ui  BH3HAUCHHS  TPAHUYHOTO
3rUHATLHOTO MOMEHTY Medsi it Nedfi Ta
HOMIHAJILHOTO MOMEHTY JPYroro Mopsaky Moy
JUTSI BIATIOBITHOT KPUBU3HH.

(8) BusHauaroTh 3aNMIIKOBHI TI'PAHUYHUN
3TUHAIBHUA MOMEHT MepHIoro MNopsaky Mordii
JUIs. BU3HAUEHOTO BOTHEBOTO BIUTHBY Ta NEdfi K
PI3HUIIIO MK TPAHUYHUM 3THHAIILHUM MOMEHTOM
Mrdfi Ta HOMIHAJIBHUM MOMEHTOM JApPYroro
nopsnaky Mz, po3paxoBaHOrO SIK TMOKa3aHO Ha

pucyHky B.7.
(9) [TIlopiBHIOIOTH TrpaHHYHE 3HAYEHHS
MOMEHTY  Tepmoro  mopsaky  Mordsi 3

PO3paxyHKOBHM 3rHHAJIbHUM MOMEHTOM TIEPIIIOTO
MOPSLIKY i1 yac moxesxi Mord fi.
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b E53!

&inf l
Figure B6: Dividing cross-section of column into

zones with approximate uniform temperature

(6) Determine the moment-curvature
diagram for Neqs using, for each reinforcing bar
and for each concrete zone, the relevant stress-
strain diagram according to 3.2.2.1 (Figure 3.1
and Table 3.1), 3.2.3 (Figure 3.3 and Table 3.2)
and where appropriate 3.2.4 (Table 3.3) and
3.2.2.2.

(7) Use conventional calculation methods to
determine the ultimate moment capacity, Mrq i for
Neqfi and the nominal second order moment, Maji
for the corresponding curvature.

(8) Determine the remaining ultimate first
order moment capacity, Morgsi for the specified
fire exposure and Neqsi as the difference between
ultimate moment capacity, Mrds and nominal
second order moment, M, so calculated. See
Figure B7.

(9) Compare the ultimate first order moment
capacity, Mordfi with the design first order
bending moment for fire conditions Morq .
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M =f(1/)
(N = Neas)

Mesi= Neas (1/0) o/

1r

He ¢ — xoedimienT (~10) 3amexHUN Bif PO3MOIIICHHS
kpuBu3HM (auB. EN 1992-1-1, CI 5.8).
Mord,i=Mokd,fi
Pucynok B.7 — BuzHaueHHs1 rpaHU4YHOTO
3rUHaIBHOTO MOMEHTY (MRd fi), MOMEHTY APYroro
nopsiaky (Mzfi) Ta TpaHMYHOTO 3THHAIBHOTO
MOMEHTY TepIroro mopsaky (Mord,fi)

—
Where ¢ is a factor(=10) depending on the curvature
distribution (see EN 1992-1- 1, CI 5.8).
Mord fi>Mokd fi
Figure B7: Determination of ultimate moment
capacity (Mrq i), second order moment (Mzi) and
ultimate first order moment capacity (Mordfi)
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Honarok C
(noBigKOBMIA)
MO3I0OBKHIM 3TrMH KOJIOH IIJT YAC
MOXKEXI

(1) Tabmuui C.1-C.9 HanmaroTth iH(poOpMaIito
L1010 OLIIHKM KOJIOH 3 upuHOto 10 600 MM Ta
THYYKICTIO 0 A=80 B OymiBAsSX i3 B S3IMH
KOPCTKOCTI 3a CTaHIAPTHOTO TEMIIEPaTypHOTO
pexumy. Tabmumi  0a3yroTbest Ha  METOII
HaBeseHoMy B B.3. 3ayBarkeHHs HaBeneHi B 5.3.3.
JluBuch Takox npumitku 1 ta 2 B 5.3.3(3).

(2) HoszBonsieTbesi JiHIMHA IHTEPHOJISIILSL
MDK pI3HUMH 3HAQUYEHHSIMHU KOJIOHKH TaOJHIlh
IIBOTO JIOJATKY.
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Annex C
(informative)
BUCKLING OF COLUMNS UNDER FIRE
CONDITIONS

(1) Tables C.1 to C.9 provide information
for assessing columns in braced structures with a
width up to 600 mm and slenderness up to A = 80
for standard fire exposure. The tables are based on
method given in B.3. Notations are a given in
5.3.3. See also notes 1 and 2 in 5.3.3(3).

(2) Linear interpolation between the
different column tables within this Annex is
permitted.



Ta6muusa C.1 — MiHiManeHI po3MipH Ta
BIZICTaHI JI0 OCi apMaTypu 3a1i300€TOHHUX KOJIOH
OPSIMOKYTHOTO Ta KpYyIJIOrO Tmepepisy uis
CTyneHs apMyBaHHS =0,/ Ta MaauxX 3HA4Y€Hb
MoMeHTy mnepmoro nopsaky (e=0,025b 3 ¢>10
MM)

npACTY-H b EN 1992-1-2:201X

Table C.1: Minimum dimensions and axis
distances for reinforced concrete columns;
rectangular and circular section. Mechanical
reinforcement ratio ® = 0,1. Low first order

moment: e = 0,025b with e > 10 mm

MinimansHi po3mipu, MM. IlIuprHa KOJIOHHM Dmin/BiacTans 10 0ci apMaTypH a
Hopmosana 1P P . p . S PMatyp
Borngcriﬁxicm Minimum dimensions (mm) Column width bmin/axis distance a
Standard fire A KonoHna mij yac BIUIMBY OUTBIT HIX 3 OJIHIET CTOPOHU
resistance Column exposed on more than one side
n=0,15 n=0,3 n=0,5 n=0,7
1 2 3 4 5 6
30 150/25* 150/25* 150/25* 150/25*
40 150/25* 150/25* 150/25* 150/25*
R 30 50 150/25* 150/25* 150/25* 200/25*
60 150/25* 150/25* 200/25* 250/25*
70 150/25* 150/25* 250/25* 300/25*
80 150/25* 200/25* 250/30:300/25* 350/25*
30 150/25* 150/25* 200/25* 200/30:250/25*
40 150/25* 150/25* 200/25* 250/25*
R 60 50 150/25* 200/25* 250/25* 300/25*
60 150/25* 200/40:250/25* | 250/40:300/25* | 350/30:400/25*
70 200/25* 250/30:300/25* | 300/40:350/25* | 450/35:550/25*
80 200/30:250/25* | 250/40:300/25* | 400/30:450/25* | 550/60:600/35
30 150/25* 200/25* 200/50:250/25* | 200/30:300/25*
40 150/35:200/25* | 200/30:250/25* 250/25* 300/25*
R 90 50 200/25* 250/25* 300/25* 350/50:400/25*
60 200/35:250/25* | 250/40:300/25* | 350/35:400/25* | 450/50:550/25*
70 250/25* 300/35:350/25* | 400/45:550/25* 600/40
80 250/30:300/25* | 350/35:400/25* | 550/40:600/25* (1)
30 200/25* 250/25* 250/25* 300/45:350/25
40 250/25* 250/25* 300/25* 400/25*
R 120 50 250/25* 300/25* 350/50:400/25* | 450/50:500/25*
60 250/25* 350/25* 450/40:500/25* 550/50
70 250/50:300/25* 400/25* 500/55:550/25* (1)
80 300/25* 450/40:500/25* 600/45* (1)
30 250/25* 250/25* 350/25* 400/50:450/25
40 250/25* 300/30:350/25* 400/25* 450/50:500/25*
R 180 50 250/50:300/25* | 350/50:400/25* | 450/40:500/25* | 550/60:600/35
60 300/40:350/25* 450/25* 550/40:600/25* (1)
70 350/50:400/25* 500/25* 600/80 (1)
80 400/30:450/25* | 550/45:600/25* (1) (1)
30 250/25* 350/25* 450/25* 500/40:550/25
40 300/25* 400/25* 500/25* 600/25*
R 240 50 350/25* 450/25* 550/50:600/25* (1)
60 400/25* 500/60:550/25* 600/80 (1)
70 450/25* 600/25* (1) (1)
80 500/25* 600/80 (1) (1)

* Sk mpaBuIo, 3aXUCHAUI map OETOHY YTOUYHIOETHCS 3T1THO
3 EN 1992-1-1.

(1) Bumaraersca mmpuna 6imbma 3a 600 mM. HeobxinHa
OKpeMa OIIHKa IS 3THUHY.

* Normally the cover required by EN 1992-1-1 will control.

(1) Requires width greater than 600 mm. Particular
assessment for buckling is required.
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Table C.2: Minimum dimensions and axis
distances for reinforced concrete columns;
rectangular and circular section. Mechanical
reinforcement ratio o = 0,1. Low first order

Ta6muua C.2 — MiHiManpHI pO3MIpH Ta
BIZICTaHI JI0 OCi apMaTypu 3a1i300€TOHHUX KOJIOH
OPSIMOKYTHOTO Ta KpPYIJIOro mepepisy  Juid
CTyneHs apMyBaHHS =0,/ Ta MaauxX 3Ha4Y€Hb

MoMeHTy mepioro nopsaky (e=0,025b 3 ¢>100

moment: e = 0,025b with e > 100 mm

MM
)
0 MinimainbHi po3mipu, MM. [1lupruHa kooHU bmin/BifcTans 10 oci a
opMoBatia Minimum dimensions (mm) Column width bmin/axis distance a
BOTHECTIMKICTD . . . .
- A Konona nix yac BruiMBy OUIbII HIXK 3 O/IHIET CTOPOHU
Standard fire :
resistance Column exposed on more than one side
n=0,15 n=0,3 n=0,5 n=0,7
1 2 3 4 5 6
30 150/25* 150/25* 200/30:250/25* | 300/30:350/25*
40 150/25* 150/30:200/25* 300/25* 500/40:550/25*
R 30 50 150/25* 200/40:250/25* | 350/40:500/25* 550/25*
60 150/25* 300/25* 550/25* 600/30
70 200/25* 350/40:500/25* | 550/30:600/25* (1)
80 250/25* 550/25* (1) (1)
30 150/30:200/25* | 200/40:300/25* | 300/40:550/25* 500/25*
40 200/30:250/25* | 300/35:350/25* | 450/50:550/25* | 550/40:600/25*
R 60 50 200/40:300/25* | 350/45:550/25* | 550/30:600/25* 300/25*
60 250/35:400/25* | 450/50:550/25* 600/35 600/55
70 300/40:500/25* | 550/30:600/25* 600/80 (1)
80 400/40:550/25* 600/30 (1) (1)
30 200/40:250/25* | 300/40:400/25* | 500/50:550/25* | 550/40:600/25*
40 250/40:350/25* | 350/50:550/25* | 550/35:600/25* 600/50
R 90 50 300/40:500/25* | 500/60:550/25* 600/40 (1)
60 300/50:550/25* | 550/45:600/25* (1) (1)
70 400/50:550/25* 600/45 (1) (1)
80 500/60:600/25* (1) (1) (1)
30 250/50:350/25* | 400/50:550/25* 550/25* 550/60:600/45
40 300/50:500/25* | 500/50:550/25* | 550/50:600/25 (1)
R 120 50 400/50:550/25* | 550/50:600/25* 600/60 (1)
60 500/50:550/25* | 550/55:600/50 (1) (1)
70 500/60:600/25* 600/60 (1) (1)
80 550/60:600/25* (1) (1) (1)
30 400/50:500/25* | 500/60:550/25* | 550/60:600/30 (1)
40 500/50:550/25* | 550/50:600/25* 600/80 (1)
R 180 50 550/25* 600/60 (1) (1)
60 550/50:600/25* 600/80 (1) (1)
70 600/55 (1) (1) (1)
80 600/70 (1) (1) (1)
30 500/60:550/25* | 550/40:600/25* 600/75 (1)
40 550/25* 600/60 (1) (1)
R 240 50 550/60:600/25* 600/80 (1) (1)
60 600/60 (1) (1) (1)
70 600/80 (1) (1) (1)
80 1) ) 1) 1)
* SIk MpaBWIIO, 3aXUCHUH map OETOHY YTOUHIOETHCS 3TiIHO * Normally the cover required by EN 1992-1-1 will control.
3 EN 1992-1-1.

(1) Requires width greater than 600 mm. Particular
assessment for buckling is required.

(1) Bumaraersca mmpuna 6imbma 3a 600 mM. HeobxinHa
OKpeMa OIiHKa IS 3TUHY.
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Ta6muua C.3 — MiHiManpHI po3MipH Ta
BIZICTaHI JI0 OCi apMaTypu 3a1i300€TOHHUX KOJIOH
OPSIMOKYTHOTO Ta KpPYIJIOTO Tepepidy Ui
CTyNEHs apMyBaHHA w=(,] Ta Manux 3HAYEHb
MoMeHTy mepinoro mnopsiaky (e=0,025b 3 ¢>200
MM)

npACTY-H b EN 1992-1-2:201X

Table C.3: Minimum dimensions and axis
distances for reinforced concrete columns;
rectangular and circular section. Mechanical
reinforcement ratio o = 0,1. Low first order
moment: e = 0,025b with e > 200 mm

0 MinimaineHi po3mipu, MM. [llupuHa KooHU Dmin/BifcTanp 10 OCi apMaTypu a
opMoBatia Minimum dimensions (mm) Column width bmin/axis distance a
BOI'HECTIUKICTH . . . T
- A Konona nix yac BruiMBy OUTbII HIK 3 OJIHIET CTOPOHHU
Standard fire :
resistance Column exposed on more than one side
n=0,15 n=0,3 n=0,5 n=0,7
1 2 3 4 5 6
30 150/25* 400/40:550/25* 550/25* (1)
40 200/25* 550/25* 550/35:600/25* (1)
R 30 50 250/30:300/25* 550/30:600/25* 1) (1)
60 300/40:550/25* 600/50 1) 1)
70 400/40:550/25* 1) (1) (1)
80 550/25* 1) 1) (1)
30 300/35:500/25* 500/50:550/25* | 550/50:600/40 (1)
40 350/40:550/25* 550/40:300/30 1) 1)
R 60 50 450/50:550/25* 550/50:600/40 1) 1)
60 550/30 600/80 (1) (1)
70 550/35 o) 1) (1)
80 550/40 (1) (1) (1)
30 350/50:50/25* 550/45:600/40 600/80 (1)
40 500/60:600/30 550/60:600/50 (1) (1)
R 90 50 550/40 600/80 (1) (1)
60 550/50:600/45 (1) (1) (1)
70 550/60:600/50 (1) (1) (1)
80 600/70 (1) (1) (1)
30 550/40:600/30 550/50 (1) (1)
40 550/50:600/45 600/70 (1) (1)
R 120 50 550/55:600/50 (1) 1) (1)
60 550/60:600/50 (1) (1) (1)
70 600/70 (1) (1) (1)
80 1) (1) 1) 1)
30 550/50 600/80 1) 1)
40 550/60 (1) (1) 1)
50 600/70 (1) (1) 1)
RIS o @) 1) ) )
70 1) (1) 1) 1)
80 1) (1) 1) 1)
30 600/70 (1) (1) 1)
5 0 0 0 0
50 1 1 1 1
R0 6o ) @) @) )
70 1) 1) 1) 1)
80 1) (1) (1) (1)

* Sk mpaBuIo, 3aXUCHAUI map OETOHY YTOUYHIOETHCS 3T1THO

3 EN 1992-1-1.

(1) Bumaraerscs mmpuna Oimpma 3a 600 mM. HeobOxinna

OKpeMa OL[iHKa JJIs1 3TUHY.

* Normally the cover required by EN 1992-1-1 will control.

(1) Requires width greater than 600 mm. Particular

assessment for buckling is required.




npICTY-H b EN 1992-1-2:201X

Ta6mmua C.4 — MiHniManeHI po3MipH Ta
BIZICTaH1 JI0 OCi apMaTypu 3aj1i300€TOHHUX KOJIOH
PSIMOKYTHOTO
cryneHs apmyBanHs @=(,500 ta manux 3Ha4YeHb
MoMmeHTy mnepmoro nopsaky (e=0,025b 3 ¢>10

Ta

KpYIJIOTO

Table C.4: Minimum dimensions and axis
distances for reinforced concrete columns;
rectangular and circular section. Mechanical
reinforcement ratio ® = 0,500. Low first order
moment: e = 0,025b with e > 10 mm

nepepizy s

MM
)
1 MinimaineHi po3mipu, MM. [llupuHa KooHU Dmin/BizicTaHb 10 OCi apMaTypu a
Hopmosana Minimum dimensions (mm) Column width bmin/axis distance a
BOIHECTINKICTh Konona i yac BBy OUTBII HIXK 3 OJTHIET CTOPOHU
n=0,15 n=0,3 n=0,5 n=0,7
1 2 3 4 5 6
30 150/25* 150/25* 150/25* 150/25*
40 150/25* 150/25* 150/25* 150/25*
R 30 50 150/25* 150/25* 150/25* 200/25*
60 150/25* 150/25* 150/25* 200/30:250/25*
70 150/25* 150/25* 200/25* 250/25*
80 150/25* 200/25* 200/30:250/25* 300/25*
30 150/25* 150/25* 150/30:200/25* | 200/35:250/25*
40 150/25* 150/25* 200/25* 250/30:300/25*
R 60 50 150/25* 150/35:200/25* | 200/40:250/25* | 250/40:350/25*
60 150/25* 200/30:250/25* | 250/30:300/25* | 300/30:450/25*
70 150/25* 200/35:250/25* | 250/40:350/25* | 350/45:600/25*
80 150/35:200/25* 250/30:300/25* | 300/40:500/25* | 450/50:600/35
30 150/25* 150/40:200/25* | 200/40:250/25* | 250430:300/25*
40 150/25* 200/35:250/25* | 250/30:300/25* | 300/40:400/25*
R 90 50 150/40:200/25* 200/45:250/25* | 250/45:350/25* | 350/45:550/25*
60 200/25* 250/35:300/25* | 300/45:400/25* | 400/50:600/35
70 200/35:250/25* 250/45:350/25* | 350/45:600/25* | 550/50:600/45
80 200/45:250/25* 250/50:400/25* | 400/50:600/35 600/60
30 150/35:200/25* 200/40:250/25* | 250/45:300/25* | 350/45:500/25
40 200/25* 250/25* 300/45:350/25* | 400/50:550/25*
R 120 50 20//40:250/25* 250/45:300/25* | 350/45:450/25* | 450/50:600/25*
60 200/50:250/25* 300/45:350/25* | 400/40:550/25* | 500/60:600/35
70 250/35:300/25* 350/45:450/25* | 500/50:600/40 600/45
80 250/45:300/25* 400/50:550/25* | 500/60:600/45 600/60
30 200/45:250/25* 250/35:300/25* | 350/45:400/25* | 400/45:500/25
40 250/25* 300/45:350/25* 450/25* 500/55:600/50
R 180 50 250/35:300/25* 350/45:400/25* | 500/40:550/25* 600/65
60 300/40:350/25* 450/25* 500/60:600/55 600/80
70 350/25* 500/40:550/25* 600/65 (1)
80 400/30:450/25* 500/55:600/45 600/80 (1)
30 250/25* 350/25* 450/45:500/25* | 550/65:600/50
40 250/40:300/25* 400/45:450/25* | 500/60:550/25* 600/75*
R 240 50 35030:400//25* 450/50:500/25* | 550/70:600/55 (1)
60 400/35:450/25* 500/50:600/25* 600/75 (1)
70 450/30:500/25* 550/75:600/50 (1) (1)
80 500/40:550/25* 600/70 (1) (1)

* Sk mpaBuio, 3axucHUA map OETOHY YTOYHIOETHCS 3T1THO

3 EN 1992-1-1.

(1) Bumaraerbcss mmpuHa Oinbma 3a 600 mm. HeobOximna

OKpeMa OL[iHKa JJIs1 3TUHY.
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* Normally the cover required by EN 1992-1-1 will control.

(1) Requires width greater than
assessment for buckling is required.

600 mm. Particular




Ta6muua C.5 — MiniManeHI po3Mipu Ta
BIZICTaHI JI0 OCi apMaTypu 3a1i300€TOHHUX KOJIOH
OPSIMOKYTHOTO Ta KpPYyIJIOTO Tmepepisy uis
cryneHs apmyBanHs @=(,500 ta manux 3Ha4YeHb
MoMeHTy mepioro mnopsiaky (e=0,025b 3 ¢>100
MM)

npACTY-H b EN 1992-1-2:201X

Table C.4: Minimum dimensions and axis
distances for reinforced concrete columns;
rectangular and circular section. Mechanical
reinforcement ratio ® = 0,500. Low first order
moment: e = 0,025b with e > 100 mm

0 MinimaineHi po3mipu, MM. [llupuna KotoHU Dmin/BifcTanb 10 OCi apmMaTypu a
opMoBatia Minimum dimensions (mm) Column width bmin/axis distance a
ngﬁg;g?;;b A KonoHna mij yac BIUMBY OUTBIN HIX 3 OJIHIET CTOPOHU
resistance Column exposed on more than one side
n=0,15 n=0,3 n=0,5 n=0,7
1 2 3 4 5 6
30 150/25* 150/25* 150/25* 200/30:250/25*
40 150/25* 150/25* 150/25* 300/45:350/25*
R 30 50 150/25* 150/25* 200/30:250/25* | 350/40:450/25*
60 150/25* 150/25* 250/30:300/25* | 500/30:550/25*
70 150/25* 150/35:500/25* | 350/30:400/25* | 550/35:600/30
80 150/25* 200/30:250/25* | 400/40:500/25* 600/50
30 150/25* 150/35:200/25* | 250/35:350/25* | 350/40:550/25
40 150/25* 200/30:300/25* | 300/35:500/25* | 450/50:600/30
R 60 50 150/30:200/25* 200/40:350/25* | 300/45:550/25* | 500/50:600/35
60 150/35:200/25* 250/40:500/25* | 400/45:600/30 600/45
70 200/30:300/25* 300/40:500/25* | 500/40:600/35 600/80
80 200/35:300/25* 350/40:600/25 | 550/55:600/40 (1)
30 150/35:200/25* 200/45:300/25* | 300/45:550/25* | 550/50:600/40
40 200/35:250/25* 250/45:500/25* | 350/50:600/25* | 550/50:600/45
R 90 50 200/40:300/25* 300/45:550/25* | 500/50:600/35 600/55
60 200/50:400/25 350/50:600/25* | 500/50:600/45 (1)
70 300/35:500/25* 400/50:600/35 600/50 (1)
80 300/40:600/25* 500/55:600/40 600/80 (1)
30 200/45:300/25* 300/45:550/25* | 450/50:600/25* | 550/60:600/50
40 200/50:350/25* 350/50:550/25* | 500/50:600/40 600/55
R 120 50 250/45:450/25* 450/50:600/25* | 500/55:550/45 (1)
60 300/50:500/25* 500/45:600/40 | 550/60:600/60 1)
70 350/50:550/25* 500/50:550/45 600/75 (1)
80 400/50:600/25* 500/55:550/50 (1) (1)
30 300/45:450/25* 450/50:600/25* | 550/60:600/50 600/75
40 350/50:50/25* 500/50:600/25* 600/60 (1)
R 180 50 450/50:600/25* 500/60:600/50 600/70 (1)
60 500/50:600/25* 550/60:600/55 1) 1)
70 500/55:600/35 600/65 (1) 1)
80 500/60:600/55 600/75 1) 1)
30 450/45:500/25* 550/55:600/25 600/70 (1)
40 450/50:550/25* 600/50 600/80 (1)
R 240 50 500/55:600/25* 600/65 1) 1)
60 550/55:600/40 600/75 (1) (1)
70 600/60 (1) 1) 1)
80 600/70 (1) (1) (1)

* Sk mpaBuIo, 3aXUCHAUI map OETOHY YTOUYHIOETHCS 3T1THO

3 EN 1992-1-1.

(1) Bumaraersca mmpuna 6imbma 3a 600 mM. HeobxinHa

OKpeMa OL[iHKa JJIs1 3TUHY.

* Normally the cover required by EN 1992-1-1 will control.

(1) Requires width greater than 600 mm. Particular
assessment for buckling is required.
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npICTY-H b EN 1992-1-2:201X

Ta6muua C.6 — MiHniManpHI po3Mipu Ta
BIZICTaHI JI0 OCi apMaTypu 3a1i300€TOHHUX KOJIOH
OPSIMOKYTHOTO Ta KpPYyIJIOTO Tmepepisy uis
cryneHs apmyBanHs @=(,500 ta manux 3Ha4YeHb
MoMeHTy mepinoro mnopsiaky (e=0,025b 3 ¢>200
MM)

Table C.6: Minimum dimensions and axis
distances for reinforced concrete columns;
rectangular and circular section. Mechanical
reinforcement ratio ® = 0,500. Low first order
moment: e = 0,025b with e > 200 mm

0 MinimaineHi po3mipu, MM. [lluprHa KotoHU Dmin/ BiIcTaHb 10 0Ci apMaTypu a
opMoBatia Minimum dimensions (mm) Column width bmin/axis distance a
ngﬁg;g?;gb A KonoHna mij yac BIUIMBY OUTBIN HIX 3 OJIHIET CTOPOHU
resistance Column exposed on more than one side
n=0,15 n=0,3 n=0,5 n=0,7
1 2 3 4 5 6
30 150/25* 150/25* 250/35:250/25* | 500/40:550/25*
40 150/25* 150/30:200/25* | 300/35:450/25* 550/30
R 30 50 150/25* 200/30:250/25* | 400/40:500/25* | 550/50:600/40
60 150/25* 200/35:300/25* | 450/50:550/25* (1)
70 150/25* 250/40:400/25* | 500/40:600/30 (1)
80 150/25* 300/40:500/25* | 550/50:600/40 (1)
30 150/30:200/25* 200/40:300/25* | 450/50:550/30 | 550/50:600/40
40 150/35:250/25* 250/40:500/25* | 500/0:550/35 600/60
R 60 50 200/35:300/25* 300/45:550/25* | 500/55:550/40 (1)
60 200/40:500/25* 400/40:600/30 | 550/50:600/45 (1)
70 200/40:550/25* 500/40:550/35 600/60 (1)
80 200/40:600/25* 500/45:600/35 1) (1)
30 250/40:450/25* 300/50:500/25* | 500/55:600/40 600/80
40 200/50:500/25* 350/50:550/35 | 550/60:600/50 (1)
R 90 50 250/45:550/25* 500/45:550/40 600/60 (1)
60 250540:500/30 500/50:550/45 600/80 (1)
70 300/50:550/35 550/50:600/45 (1) (1)
80 350/50:600/35 550/60:600/50 (1) (1)
30 250/50:550/25* 500/50:550/40 550/50 1)
40 300/50:600/25* 500/55:550/45 | 550/60:600/55 (1)
R 120 50 400/50:550/35* 500/60:600/45 600/80 1)
60 450/50:600/40 550/50 1) (1)
70 500/50:550/45 550/60:600/55 (1) (1)
80 550/50:600/45 600/70 (1) (1)
30 500/45:550/30 550/55 600/75 (1)
40 500/50:600/40 550/60 1) 1)
R 180 50 500/60:550/50 600/70 1) 1)
60 550/55 600/75 (1) 1)
70 550/60 (1) (1) 1)
80 600/60 (1) 1) 1)
30 550/50:600/45 600/70 (1) 1)
40 550/60:600/55 600/75 1) 1)
50 600/65 (1) (1) (1)
R 240 60 600/70 (1) (1) (1)
70 600/75 (1) (1) (1)
80 600/80 (1) (1) (1)

* Sk mpaBuIo, 3aXUCHAUI map OETOHY YTOUYHIOETHCS 3T1THO
3 EN 1992-1-1.

(1) Bumaraersca mmpuna Oinsma 3a 600 mM. HeobOxinna
OKpeMa OIiHKa IS 3TUHY.
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* Normally the cover required by EN 1992-1-1 will control.

(1) Requires width greater than 600 mm. Particular
assessment for buckling is required.



Ta6muua C.7 — MiHiManpHI pO3MIpH Ta
BIZICTaH1 JI0 OCi apMaTypu 3aJ1i300€TOHHUX KOJIOH
OPSMOKYTHOTO Ta KpPYIJIOTO —Tepepisy s
crymeHs apmyBaHHid »=1,0 Ta Manux 3HauYCHb
MoMmeHTy mnepmoro nopsaky (e=0,025b 3 ¢>10
MM)

npACTY-H b EN 1992-1-2:201X

Table C.7: Minimum dimensions and axis
distances for reinforced concrete columns;
rectangular and circular section. Mechanical
reinforcement ratio o = 1,0. Low first order
moment: e = 0,025b with e > 10 mm

0 MinimaineHi po3mipu, MM. [llupuna KotoHu Dmin/BizicTank 10 OCi apmMaTypu a
opMoBatia Minimum dimensions (mm) Column width bmin/axis distance a
ngﬁg;g?;;b A KonoHna mij yac BIUIMBY OUTBIT HIX 3 OJIHIET CTOPOHU
resistance Column exposed on more than one side
n=0,15 n=0,3 n=0,5 n=0,7
1 2 3 4 5 6

30 150/25* 150/25* 150/25* 150/25*
40 150/25* 150/25* 150/25* 150/25*

R 30 50 150/25* 150/25* 150/25* 150/30:200/25*
60 150/25* 150/25* 150/25* 200/30:250/25*
70 150/25* 150/25* 150/30:200/25* 250/25*
80 150/25* 150/25* 250/30:300/25* | 250/30:300/25*
30 150/25* 150/25* 150/25* 200/40:300/25*
40 150/25* 150/25* 200/30:250/25* | 250/35:350/25*

R 60 50 150/25* 150/30:200/25* | 200/40:250/25* | 250/40:350/25*
60 150/25* 150/40:250/25* | 250/35:300/25* | 300/40:600/25*
70 150/25* 200/35:250/25* | 250/40:400/25* | 350/40:450/35
80 150/30:300/25* 200/40:300/25* | 300/40:350/25* | 350/45:450/40
30 150/25* 200/25* 200/40:250/25* | 250/45:600/25*
40 150/25* 200/35:250/25* | 250/30:350/25* | 300/45:600/30
50 150/35:200/25* 200/40:250/25* | 250/45:400/25* | 350/45:600/35

R90 60 150/40:250/25* 250/55:300/25* | 300/45:550/25* | 400/50:600/40
70 200/35:250/25* 300/35:350/25* | 350/45:600/35 | 550/50:600/45
80 200/40:250/25* 300/40:500/25 | 350/50:600/40 | 550/65:600/55
30 150/40:200/25* 200/45:250/25* | 250/40:400/25* | 400/40:600/25*
40 200/30:250/25* 250/25* 300/45:400/25* | 400/50:600/30

R 120 50 200/40:250/25* 250/35:300/25* | 350/40:550/25* | 550/45:600/40
60 200/45:250/25* 250/45:400/25* | 400/50:600/25* | 550/60:600/50
70 250/25* 350/35:450/25* | 550/40:600/35 600/70
80 250/35:300/25* 350/40:550/25* | 550/50:600/45 1)
30 200/50:250/25* 300/25* 350/45:450/25* | 500/50:600/45
40 250/25* 300/45:350/25* | 450/45:550/25* | 550/60:600/55

R 180 50 250/30:300/25* 350/40:450/25* | 450/50:600/40 600/70
60 250/40:350/25* 350/50:500/25* | 550/55:600/50 600/80
70 30/45:400/25* 450/45:600/35 | 550/70:600/65 1)
80 350/40:450/25* 550/50:600/40 600/75 (1)
30 250/25* 350/40:400/25* | 500/40:600/25* | 500/70:600/60
40 250/40:350/25* 400/50:450/25* | 500/60:600/40 600/75

R 240 50 350/30:400/25* 450/45:550/25* | 550/55:600/50 (1)
60 350/45:450/25* 500/50:600/35 600/70 (1)
70 400/50:500/25* 500/60:600/45 1) 1)
80 450/45:550/25* 550/60:600/50 (1) (1)

* Sk mpaBuIo, 3aXUCHAUI map OETOHY YTOUYHIOETHCS 3T1THO
3 EN 1992-1-1.

(1) Bumaraersca mmpuna 6imbma 3a 600 mM. HeobxinHa
OKpeMa OIiHKa IS 3TUHY.

* Normally the cover required by EN 1992-1-1 will control.

(1) Requires width greater than 600 mm. Particular
assessment for buckling is required.
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Ta6mumua C.8 — MiHiManpHI po3Mipu Ta
BIZICTaHI JI0 OCi apMaTypu 3a1i300€TOHHUX KOJIOH
OPSMOKYTHOTO Ta KpPYIJIOTO —Tepepisy s
crymeHs apmyBaHHa »=1,0 Ta Manux 3HaucHb
MoMeHTy mepioro mnopsiaky (e=0,025b 3 ¢>100
MM)

Table C.8: Minimum dimensions and axis
distances for reinforced concrete columns;
rectangular and circular section. Mechanical
reinforcement ratio o = 1,0. Low first order
moment: e = 0,025b with e > 100 mm

0 MinimaineHi po3mipu, MM. [lluprHa KoIOHU Dmin/BificTaHb Bij OCi apMaTypH a
opMoBatia Minimum dimensions (mm) Column width bmin/axis distance a
ngﬁg;g?;;b A KonoHna mij yac BIUIMBY OUTBIT HIX 3 OJIHIET CTOPOHU
resistance Column exposed on more than one side
n=0,15 n=0,3 n=0,5 n=0,7
1 2 3 4 5 6
30 150/25* 150/25* 150/25* 200/30:300/25
40 150/25* 150/25* 150/25* 250/30:450/25*
R 30 50 150/25* 150/25* 150/25* 300/35:500/25*
60 150/25* 150/25* 200/30:250/25* | 400/40:550/25*
70 150/25* 150/25* 250/35:300/25* | 500/35:600/30
80 150/25* 150/30:250/25* | 300/35:500/25* | 500/60:600/35
30 150/25* 150/30:200/25* | 200/40:400/25* | 300/50:600/30
40 150/25* 150/40:250/25* | 250/40:500/25* | 400/50:600/35
R 60 50 150/25* 200/35:400/25* | 300/40:600/25* | 500/45:600/40
60 150/35:200/25* 200/40:450/25* | 400/40:600/30 | 550/40:600/40
70 150/35:200/25* 240/40:550/25* | 450/45:500/35 600/60
80 200/30:250/25* 300/40:350/25* | 550/50:600/40 600/80
30 200/25* 200/40:300/25* | 250/40:550/25* | 550/50:600/45
40 200/30:250/25* 200/50:400/25* | 300/50:600/35 | 500/60:600/50
R 90 50 200/35:300/25* 250/50:550/25* | 400/50:600/40 600/55
60 200/40:400/25 300/45:600/25* | 500/50:600/45 600/70
70 200/45:450/25* 300/50:600/35 | 550/55:600/50 (1)
80 200/50:500/25* 400/50:600/35 600/55 (1)
30 200/40:250/25 250/50:400/25* | 450/55:600/30 600/60
40 200/45:300/25* 300/40:500/25* | 500/50:600/35 1)
R 120 50 350/40:400/25* 400/40:550/25* | 350/35:600/45 (1)
60 250/50:450/25* 400/50:500/35 600/55 1)
70 300/40:500/25* 500/45:600/35 ) )
80 300/50:550/25* 500/60:600/40 (1) (1)
30 300/35:400/25* 450/50:550/25* | 500/60:600/45 (1)
40 300/40:450/25* 500/40:600/30 | 550/65:600/60 1)
R 180 50 400/40:500/25* 500/45:600/35 600/75 1)
60 400/45:550/25* 500/55:600/45 1) @)
70 400/50:600/30 500/65:600/50 (1) 1)
80 500/45:600/35 600/70 ) @)
30 400/45:500/25* 500/40:600/30 600/60 1)
40 450/45:550/25* 500/55:600/40 600/80 (1)
R 240 50 450/50:600/25* 500/65:600/45 1) 1)
60 500/45:600/35 550/70:600/55 1) 1)
70 500/50:600/40 600/75 ) )
80 500/60:600/45 1) 1) 1)

* Sk mpaBuIo, 3aXUCHAUI map OETOHY YTOUYHIOETHCS 3T1THO

3 EN 1992-1-1.

(1) Bumaraersca mmpuna 6imbma 3a 600 mM. HeobxinHa

OKpeMa OL[iHKa JJIs1 3TUHY.
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* Normally the cover required by EN 1992-1-1 will control.

(1) Requires width greater than 600 mm. Particular
assessment for buckling is required.



Ta6muua C.9 — MiniManeHI po3Mipu Ta
BIZICTaHI JI0 OCi apMaTypu 3a1i300€TOHHUX KOJIOH
OPSMOKYTHOTO Ta KpPYIJIOTO —Tepepisy s
crymeHs apmyBaHHid »=1,0 Ta Manux 3HauYCHb
MoMeHTy mepuioro nopsiiaky (e=0,025b 3 ¢>100
MM)

npACTY-H b EN 1992-1-2:201X

Table C.9: Minimum dimensions and axis
distances for reinforced concrete columns;
rectangular and circular section. Mechanical
reinforcement ratio o = 1,0. Low first order
moment: e = 0,025b with e > 100 mm

0 MinimaineHi po3mipu, MM. [llupuHa KooHU Dmin/BizicTaHb 10 OCi apMaTypu a
opMoBatia Minimum dimensions (mm) Column width bmin/axis distance a
ngﬁg;g?;;b A KonoHna mij yac BIUIMBY OUTBIIT HIX 3 OJIHIET CTOPOHU
resistance Column exposed on more than one side
n=0,15 n=0,3 n=0,5 n=0,7
1 2 3 4 5 6
30 150/25* 150/25* 200/30:300/25* | 500/30:550/25
40 150/25* 150/25* 250/30:450/25* | 500/40:600/30
R 30 50 150/25* 150/30:200/25* | 300/35:400/25* 550/35
60 150/25* 200/30:250/25* | 350/40:500/25* 550/50
70 150/25* 200/30:300/25* | 450/50:550/25* (1)
80 150/25* 250/30:350/25* | 500/35:600/30 (1)
30 150/25* 200/35:450/25* | 350/40:600/30 | 550/45:600/40
40 150/30:200/25* 200/40:500/25* | 450/50:500/35 600/60
R 60 50 150/35:250/25* 250/40:550/25* | 500/40:600/35 600/80
60 200/30:350/25 300/40:600/25* | 500/50:600/40 (1)
70 250/30:450/25* 350/40:600/30 | 550/50:600/45 (1)
80 250/50:500/25* 450/40:500/35 600/70 (1)
30 200/35:300/25 250/50:550/25* | 500/50:600/40 600/70
40 200/40:450/25* 300/50:600/30 | 500/55:600/45 (1)
R 90 50 200/45:500/25* 350/50:600/35 550/50 (1)
60 200/50:550/25* 450/50:600/40 600/60 (1)
70 250/45:600/30 500/50:600/45 600/80 (1)
80 250/50:500/35 500/55:600/45 (1) (1)
30 200/50:450/25* 450/45:600/25* | 550/55:600/50 1)
40 250/50:500/25* 500/40:600/30 600/65 (1)
R 120 50 300/40:550/25* 500/50:600/35 (1) (1)
60 350/45:550/25* 500/60:600/40 1) (1)
70 400/50:600/30 550/60:600/50 (1) (1)
80 450/45:600/30 600/65 (1) (1)
30 350/45:550/25* 500/45:600/40 600/80 (1)
40 450/45:600/30 500/60:600/45 1) 1)
R 180 50 450/50:600/35 500/70:600/55 1) 1)
60 500/45:600/40 550/70:600/65 (1) 1)
70 500/50:600/40 600/75 (1) 1)
80 500/55:600/45 1) 1) 1)
30 500/40:600/35 550/55:600/50 (1) 1)
40 550/50:600/40 550/65:600/55 1) 1)
R 240 50 500/55:600/45 600/70 (1) (1)
60 500/60:600/45 (1) 1) 1)
70 500/70:600/50 (1) (1) (1)
80 550/60:600/55 (1) (1) (1)

* Sk mpaBuIo, 3aXUCHAUI map OETOHY YTOUYHIOETHCS 3T1THO
3 EN 1992-1-1.

(1) Bumaraersca mmpuna 6imbma 3a 600 mM. HeobxinHa
OKpeMa OIiHKa IS 3TUHY.

* Normally the cover required by EN 1992-1-1 will control.

(1) Requires width greater than 600 mm. Particular
assessment for buckling is required.
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JOJATOK D
(noBixKOBMIA)
METO/IU PO3PAXYHKY 3PI3Y,
KPYYEHHA TA AHKEPYBAHHSA

Mpumitka. [NomkompkeH s Bi 3pi3y Mij] yac MOXExKi
Jocuth cnenudiuni. ToMy MeToan po3paxyHKY HaBeleHi B
JIOMATKY HEJOCTaTHRO MEPEBIPEH.

D.1 3araabni npaBuia

(1) 3maTHICTh YMHUTH OIIIp 3pi3y, KPYUCHHIO
Ta AHKEPYBAHHIO PO3pPAaXOBYETbCA 3a METOJAMH
HaBegeHUMH B EN 1992-1-1 3 BukopuctaHHSIM
MPUBEJIEHUX  BJACTUBOCTEH  MaTepiajliB  Ta
MONEPETHBOIO HAMPYXEHHS KOXKHOI YacTHHH
MOTIEPEYHOTO Tepepi3y.

(2) Tlpu BUKOPUCTaHHI CITPOIIEHOTO METO.LY
po3paxyHKy 3rimHo 3 4.2 1€l HacTaHOBH,

nonoxkeHHss  EN  1992-1-1  3acTocoByOTH
0e3mocepelHbO 10 TMPUBEIACHOIO IONEPEUHOro
nepepizy.

(3) TIIpu xopucTyBaHHI  CHOpPOIICHUM

METOJIOM PO3PaxXyHKy 3TiAHO 3 4.2, SKIO ICHYE
MoTMepevYHe apMyBaHHA a00 37aTHICTh YHHHUTH
omip 3pi3y BIIHOCUTHCS TOJIOBHUM YHHOM IO
3MEHILEHOr0 OTNopy OETOHY Ha pO3TAT, MOBHHHA
BpaxOBYBAaTHCh poOOTa mepepidy OeToHy Ha 3pi3
3a MABUIICHUX TEMIIepaTyp.

3a BigcyTHOCTI OUTBINI TOYHOI iHMOpMaIi
CTOCOBHO 3MEHIIEHHS OMopy OETOHY Ha PO3TAT
MOJKHA 3aCTOCOBYBaTH 3HaueHHS Kct(0) HaBemeHi
Ha PUCYHKY 3.2.

(4) TIlpum  KOpuUCTYBaHHI  CIPOIICHHM
METO/IOM PO3PaxyHKY 3TiTHO 3 4.2 IS €IEMEHTIB,
B SKUX 3JaTHICTh Mepepi3y 3aJekHUTh BiJl OTMOPY
Ha PO3TAT, HEOOXITHO OCOOJHMBO BpPaxOBYBATH
TaM, Jie¢ Hampy)KeHHS NpU PpO3TATY BUKIMKAHI
HEeTIHIMHUM  PO3MOBCIO/DKEHHSIM — TeMIlepaTypu
(Hampuknaa, MyCTOTHI TUIMTH, MAacUBHI Oanku
TOILIO). 3HMKEHHSA OTIOPY Ha 3pi3 BPaxOBYIOTh MPHU
30UTBIIEHUX PO3TATYIOUMX HAMPYKEHHSIX.

D.2 Apmarypa Ha 3pi3 Ta Kpy4eHHH.

(1) My owiHKK OMOpPYy CTaHAAPTHUM disAM
(MO3IOBXKHIM Ta 3TUHAIBHUM) TEMIIepaTypHa
KpMBa MOXK€ BH3HAYaTUCh HE BPAXOBYIOUH
apMarypy, MpuUAMaloydl TeMIEpaTypy apMaTrypu
TaKy K fK 1 TemIeparypa OeToHy B Tii camiii
TOYIII.

@) HaOnwxkeHHss  mpuiiHATHE LIS
MO37I0B)KHBOTO apMyBaHHS, ajie He MPUIHSATHE
st 3’enHadb  (pucyHok  D.1).  3’enHaHHA
MIPOXOJIATH Yepe3 30HU 3 PI3SHUMU TeMIlepaTypaMu
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ANNEX D
(Informative)
CALCULATION METHODS FOR SHEAR,
TORSION AND ANCHORAGE

Note: Shear failures due to fire are very uncommon.
However, the calculation methods given in this Annex
are not fully verified.

D.1 General rules

(1) The shear, torsion and anchorage
capacity may be calculated according to the
methods given in EN 1992-1-1 using reduced
material properties and reduced prestress for each
part of the cross section.

(2) When using the simplified calculation
method of 4.2, EN 1992-1-1 may be applied
directly to the reduced cross section.

(3) When using the simplified calculation
method of 4.2, if no shear reinforcement is
provided or the shear capacity relies mainly on the
reduced tensile strength of the concrete, the actual
shear behaviour of the concrete at elevated
temperatures must be considered.

In the absence of more accurate information
concerning the reduction of the tensile strength of
concrete, the values of ket(6) given Figure 3.2 may
be applied.

(4) When using the simplified calculation
method of 4.2, for elements in which the shear
capacity is dependent on the tensile strength,
special consideration should be given where
tensile stresses are caused by non-linear
temperature distributions (e.g. voided slabs, thick
beams, etc). A reduction in shear strength should
be taken in accordance with these increased
tensile stresses.

D.2 Shear and torsion reinforcement

(1) For the assessment of resistance to
normal actions (axial and bending) the
temperature profile may be determined without
taking into account the steel and ascribing to the
reinforcement the temperature in the concrete at
the same point.

(2) This approximation is acceptable for
longitudinal reinforcement, but is not strictly true
for links (see Figure D.1). The links pass through
zones with different temperatures (generally the



(3a3BUYAll KyT Ta HIDKHS 4YacTHHA Oanku OUIBII
HarpiTi HDK BEpXHS YacTMHA), 1 TeIo
PO3MOBCIOKYETHCA 3 OUIBIN TEMJIol 30HH JIO
Outpm xoJoaHoi. ToMy TemmepaTtypa 3’€qHAHHS
HIDKYa 3a TeMIIepaTypy OTOYyIoUoro OETOHy Ta
MEPEePO3NOAUIAETHCS, MO0 CTaTH OJHAKOBOIO MO
BCil JJOBXKHUHI.

(3) HaBitph He 3Ba)karouM Ha ICH HE3HAYHHIMA
edeKT, 3’€IHaHHI HE OJJTHAKOBO Je(POPMYETHCS IO
CBOI  MOBXHWHI, (PAKTHYHO  MaKCHMaJbHi
HanpY)XCHHsI YTBOPIOIOTHCA OUIS  TPIMIMH, SKi
BHHHUKAIOTh B PE3yabTaTi 3pidy ab0 Kpy4dCHHS.
TakuM 4YMHOM HEOOXITHO BHU3HAYWUTU TMOYATKOBY
TeMIieparypy 30UIbLIEHY JUIsl  BIJMOBIIHOTO
MOTIEPEYHOTO Tepepi3y.

(4) Ha ocHOBi mOYaTKOBOI TeMIepaTypu
omp Ha 3pi3 abo po3TAr Mg dYac TMOXKEX1
BHU3HAYAETHCS HACTYITHAM YHHOM.

npACTY-H b EN 1992-1-2:201X

corner and bottom of a beam are warmer than the
top) and distribute the heat from the warmer zone
to the cooler one. Hence the temperature of a link
is lower than that of the surrounding concrete and
tends to become uniform along its whole length.

(3) Even neglecting this small favourable
effect, the link is not uniformly strained in its
length, in fact the maximum stress occurs near a
shear or torsion crack. It is therefore necessary to
define a reference temperature evaluated at a
significant position in the cross section.

(4) On the basis of this reference
temperature the shear or torsion resistance in fire
is determined as follows.

A

]

Pl

1

Pucynok D.1 — Tpimunu 3pizy MDKCEKITIHHUX
3B’SI3KIB HA PI3HUX PIBHAX MOTIEPEUHOTO
apMyBaHHS

D.3 Meroauka po3paxyHKy AJsl OUIHKHU
OIOPY HAa 3pi3 3aJ1i300€ TOHHOT 0 Nepepizy

@ Po3paxoByoTh [IPHUBEICHHIA
MoIepevHM nepepi3 3a nogatkom B.1 abo B.2.

(2) BusnauaroTh 3aJMIIKOBHIA OMip OCTOHY
Ha CTHK sK B noaartkax B.1 ta B.2 (moBHwmii omip
foai=fea,i(20) Bcepemuni 500 °C isorepmu mpu
sactocysanni  meromy 500 °C  izorepmu,
npuseneHoro  onopy  fedi=Ke(@m)feafi(20)  mpm
3aCTOCYBaHH1 30HATBHOTO METOTY).

(3) BusHauaroTh 3aJMIIKOBHIA OMip OETOHY
Ha pO3TAT 5K B qojaatkax B.1 ta B.2 (moBHwuii ormip
foati=fcati(20) Bcepemuni 500 °C izorepmu mpu
3actocyBanni  Metomy 500 °C  izorepmu,
npuseneHoro omnopy featfi=Ket(Om)feati(20) mpn
3aCTOCYBaHHI 30HAJBHOTO METOMY). 3HAYECHHS
Kct(6)) BU3HAYa€ThCS 3TIAHO 3 PUCYHKOM 3.2.

(4) BwusHauaeTbcs pO3paxyHKOBa IUIONIA

Figure D.1: Shear cracks intersect links at various
levels above bending reinforcement.

D.3 Design procedure for assessment of
shear resistance of a reinforced concrete

cross-section

(1) Compute the reduced geometry of the
cross section as in Annex B.1 or B.2.

(2) Determine the residual compression
strength of concrete as in Annex B.1 or B.2 (full
strength fcafi=fcai(20) inside the isotherm of
500°C when applying the 500°C isotherm method
or reduced strength feqfi=Ke(@m)feai(20) when
applying the Zone method).

(3) Determine the residual tensile strength of
concrete as in Annex B.1 or B.2 (full strength
feati=fcatfi(20) inside the isotherm of 500°C when
applying the 500°C isotherm method or reduced
strength feqrfi=Ket(@m)feari(20) when applying the
Zone method). Values of ke (@) may be found
from Figure 3.2.

(4) Determine the effective tension area (see

109



npICTY-H b EN 1992-1-2:201X

postsraenoi 3ouu (EN 1992-1-1, po3ain 7), mo
BiJTOKpeMJIeHa po3pi3oM a-a (pucyHok D.2).

(5) BusznavaroTh BiiHOCHY Temreparypy 6p
y 3’€IHaHHAX K TeMIepatypy B Touli P (po3pi3
a-a), SK TpPEICTaBICHO Ha pHUCYHKY D.2.
Temmeparypy apmarypu MOXXHAa OOYHCIUTH
BUKOPHUCTOBYIOUM KOMIT FOTEPHE MOJICIIOBAHHS
abo0 TemmeparypHi KpHBi (SIK HAaBEACHO B JIOJIATKY
A).

(6) 3HWKEHHS PO3PaXyHKOBOTO OIOpPY Y
3’€HAHHAX  BU3HAYAETHCS  3QJIKHO  Bij
nmouaTkoBoi TemiepatypH fsai=Ks(0)fsd(20).

(7) MeToau po3paxyHKy ISl IPOCKTYBaHHS
Ta OIIHKK 3pi3y HaBeaeHux B EN 1992-1-1
3aCTOCOBYIOTh 0€3M0CepeHb0 10 TPUBEACHOTO
MOTIEPEYHOTO nepepizy KOPUCTYIOYHChH
3HAYeHHSMHU 3HWKEHOTO OTOpYy apMmarypu Ta
OETOHY SIK 3a3HAYEHO BUIIIE.

%

v

I
. e

W N \
DU

A — po3paxyHKOBa ILIOIIA PO3TSATHEHOI 30HH.

Pucynok D.2 — IlouaTkoBa Temneparypa 6p
BHUMIPIOETHCS B TOUKaX P B3MOBXK JTiHIN a-a JIs
PO3paxyHKy onopy Ha 3pi3. [Liomry
PO3paxyHKOBOI PO3TSATHEHOT 30HN BU3HAYAETHCS
3a EN 1992-1-1

D.4 Metoauka po3paxyHKy JJsl OUIHKHU
ONOpPYy KPYYEHHIO 32J1i300eTOHHOT 0 Iepepisy

(1) BuxopucroBytoth mpaBwia D.3(1)-
D.3(3).

(2) BusnauaroTh oyaTKoBY TeMIeparypy Gp
B 3’€JHAHHSX K TemrmepaTypy B Touli P (po3pi3
a-a), sk TIokazaHo Ha pucyHky D.3. Temmeparypy
apMaTypu BHU3HAYAIOTh BUKOPHUCTOBYIOUH
KOMIT'IOTEpPHE MOJICIOBAaHHS a00 TeMIepaTypHi
KpUBI (SIK HaBEJIEHO B OJIATKy A).

(3) 3HmKeHHsS pPO3PaXxyHKOBOTO OMOpPY B
3’€JIHAHHSAX BPaXOBYIOTh 3aJIS)KHO BiJ] TOYaTKOBOT
temneparypu fsqi=Ks(@)fsa(20).

(4) Meroau po3paxyHKy JUisl IPOCKTYBAHHS
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EN 1992-1-1, Section 7) above delimited by the
Section a-a (Figure D.2).

(5) Determine the reference temperature, 6
P, in links as the temperature in the point P
(intersection of Section a-a with the link) as
shown in Figure D.2. The steel temperature may
be calculated by means of a computer program or
by using temperature profiles (as given in Annex
A).

(6) The reduction of design strength of steel
in links should be taken with respect to the
reference temperature fsqi=ks(0)/sd(20).

(7) Calculation methods for design and
assessment for shear, as in EN 1992-1-1, may be
applied directly to the reduced cross-section by
using reduced strength of steel and concrete as
above indicated.

A Effective tension area
Figure D.2: The reference temperature 6 p should
be evaluated at points P along the line ‘a -a’ for
the calculation of the shear resistance. The

effective tension area may be obtained from EN
1992-1 (SLS of cracking).

D.4 Design procedure for assessment of
torsion resistance of a reinforced concrete
cross-section

(1) Carry out the rules (1) to (3) of D.3.

(2) Determine the reference temperature, Gp
in links as the temperature in the point P
(intersection of segment a-a with the link) as
shown in Figure D.3. The steel temperature may
be calculated by means of a computer program or
by using temperature profiles (as given in
Annex A).

(3) The reduction of design strength of steel
in links should be taken with respect to the
reference temperature fsq i=ks(6)fsqa(20).

(4) Calculation methods for design and
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Ta OLIHKM KpydeHHs HaBeaeHi B EN 1992-1-1 assessment for torsion, as in EN 1992-1-1, may be
3aCTOCOBYIOTh 0€3MOCEPEIHBO 10 IPUBEICHOTO applied directly to the reduced cross-section by
MOTIEPEYHOT0 Mepepi3y KOPUCTYIOUUCH 3HHKCHUM using reduced strength of steel and concrete as
OTIOPOM apMaTypu Ta OETOHY SIK 3a3HAUCHO BHIIIC. described above.

7
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Pucynok D.3 — [TouaTkoBa Temmeparypa Gp Figure D.3: The reference temperature 6, should
BHUMIPIOETHCS B TOUKax P B370BXK po3pi3y a-a s be evaluated at points P along the line ‘a -a’ for

PO3paxyHKy OMOPY Ha KPYUEHHS the calculation of torsion resistance.
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JOIATOK E
(noBigKOBMIA)
CIIPOIIIEHUHN METO/] PO3PAXYHKY
JJISA BAJIOK TA IIVIUT

E.1 3aranbHi nosoxeHHst

(1) CrporeHuii MeTO 1 3aCTOCOBYIOTH KOJIH
HAaBAaHTAXXCHHS TOJIOBHUM YHHOM PIBHOMIPHO
pO3MOJIUICHE Ta PO3PAXyHOK 3a TeMIIepaTypH
HABKOJIMIIIHBOTO ~ CEpeNOBHUIN  0a3yeThCs  Ha
NiHIHHOMY aHami3i abo Ha JiHiHHOMY aHai3i 3
00MEXEHHUM Tepepo3noaioM, K HaBegeHo B EN
1992-1-1.

Ipumitka. MeTon 3acTOCOBYIOTH JUIsSI HEPO3PI3HUX
6aJo0K abo IUTUT, SKIIO MEepepo3NoIil MOMEHTY Buile 15 %

3a HasIBHOCTI IOCTaTHHOI 3JaTHOCTI YHHHUTH OIIp KPYUEHHIO
Ha OIIopax ITiJ 4ac BOTHEBOT'O BILIHBY.

(2) Copomenuit  MeToJ  PO3PaXyHKY
PO3IIHPIOE MO>KJIUBOCTI BUKOPHUCTaHHS
TaOJIMYHOTO METOAY JJsi 0ajoK 3 TPUCTOPOHHIM
BOTHEBHUM BIUIMBOM Ta TUTHT, TaOmmir 5.5-5.11.
Bin Bu3Hauae BIIIMB Ha OMmIp 3TUHY, KOJH
BIJICTAaHb @ JI0O OCi apMaTypyd HIKHBOI YaCTHHH
MEHIIIA 32 Ta0JIMYHI 3HAUCHHS.

MiHiMalbH1 pO3MipH MOTIEPEYHOTO TEPepizy
(bmin, bw, hs) HaBemeni B Tabmursax 5.5-5.11 He
MOHa 3MCHIITYBaTH.

Metoa, 1O BHUKOPUCTOBYE KOEQIIIEHTH
3HIDKEHHS  MIIHOCTi, 0a3yeTbCsi Ha KPUBIH
HaBeJICHI Ha PUCYHKY 5.1.

(3) Cnpomenuii MeT0J BHKOPHCTOBYIOTH
JUIsl OOTPYHTYBaHHS 3MEHIIEHHS BIJACTaH1 JO OCi
apmatypu a. [Hakme Tpeba HaciTyBaTH IpaBuiIa
HaBeneHi B 5.6 Ta 5.7. lleii Merom He
BHKOPHUCTOBYIOTh ISl HEPO3PI3HUX OaJOK, SIKIIO
B IUIOIIMHAX HETAaTHBHOTO 3rHHAIIBHOTO MOMEHTY
mpuHa bmin 260 bw Menma 200 mm, a Bucota hs
MeHma 2b, ne 3HaueHHs bmin HaBexeHi B KOJIOHI
5 tabawuii 5.5.

E.2 BinbHo onepTi 0aJ1Ku Ta IVIUTH
(1) MoTpibHo mepeBipuTH,

ANNEX E
(Informative)
SIMPLIFIED CALCULATION METHOD
FOR BEAMS AND SLABS

E.1 General

(1) This simplified method only applies
where the loading is predominantly uniformly
distributed and the design at ambient temperature
has been based on linear analysis or linear
analysis with limited redistribution as described in
Section 5 of EN 1992-1-1.

Note: The method can be applied for continuous
beams or slabs where moment redistribution is higher than
15% if sufficient rotational capacity is provided at the
supports for the required fire exposure conditions.

(2) This simplified method of calculation
provides an extension to the use of the tabular
method for beams exposed on three sides and
slabs, Tables 5.5 to 5.11. It determines the effect
on bending resistance for situations where the axis
distance, a, to bottom reinforcement is less than
that required by the tables.

The minimum cross-section dimensions
(bmin, bw, hs) given in Tables 5.5 to 5.11 should
not be reduced.

This method uses strength reduction factors
based on Figure 5.1

(3) This simplified method may be used to
justify reducing the axis distance a. Otherwise the
rules given in 5.6 and 5.7 should be followed.
This method is not valid for continuous beams
where, in the areas of negative moment, the width
Pmin OF bw, is less than 200 mm and the height hs,
is less than 2b, where bmin is the value given in
Column 5 of Table 5.5.

E.2 Simply supported beams and slabs
(1) It should be verified that

Med isMRafi (E.2)

(2) HaBanTaxkeHHs Ig dYac  MOKEXI
BU3Ha4arTh 32 EN 1991-1-2.
(3) MakcumanbHUil po3paxXyHKOBUIT MOMEHT

mig 4vac moxkexi Medfi TOTOBHUM YHHOM JUIS

(2) The loading under fire conditions should
be determined from EN 1991-1-2.

(3) The maximum fire desigh moment Meq i
for predominantly uniformly distributed load may

PIBHOMIPHO  pO3MOAUICHOTO  HAaBaHTAKEHHS be calculated using Expression (E.2).
po3paxoByroTh 3a hopmyinoro (E.2).
Med,i=Wed,filer’/8 (E.2)
ae where
WEedfi —  pIBHOMIpHE  pO3MOJLUICHE WEedsi IS the uniformly distributed load
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HaBaHTaXCHHS IMiJ] yac moxexi (kH/m);
leff — po3paxyHKOBa JOBXHHA Oanku abo
TUTATH.
(4) 3runanbauit MOMEHT niepepizy Mrd fi ipu
PO3paxyHKy Ha BOTHECTIMKICTH OOCHCIIOIOTH 3a
dopmyoro (E.3).

npACTY-H b EN 1992-1-2:201X

(KN/m) under fire conditions
less IS the effective length of beam or slab

(4) The moment of resistance Mgqsi for
design for the fire situation may be calculated
using Expression (E.3).

M Rdfi :(}/s/ys,fi) 'ks (9) I (As,prov/As,req) (E . 3)

ne:
ys — Koe]ilieHT HaIifHOCTI MaTepiary
g apmarypu 3a EN 1992-1-1
ysfi — Koe(ilieHT HaIHHOCTI MaTepiary
JUTSL apMaTypH TiT 9ac MOXKexi
Ks(0) — xoedilieHT 3HMIKEHHS MIITHOCTI
apMaTypu 3a JaHoi TemrepaTypu 6 3a
HOPMOBAHOI BOTHECTIMKOCTI. 3HA4YCHHS
6, mIs BU3HAYEHOI BIACTaHI JO0 OCI
apMaTypH, HaBeJIeHO B J0JIaTKy A
Mes —  po3paxyHKOBE  3HAYCHHS
3TUHAIFHOTO MOMEHTY 3a 3BHUYAHHHUX
ymoB 3a EN 1992-1-1
As prov — TiepeidaueHa 1ioma po3TATHyTO
apMaTypu
Asreq — HEOOXiTHA TUIOMIA PO3TATHYTOT
apMarypu IE PO3paxyHKy 3a

HOPMaJbHOI TeMIepaTypu 3a
EN 1992-1-1

As prov/As req — HE TIOBUHHO TIEPEBHUIIYBATH
1,3.

E.3 Hepo3pi3Hi 0a/jKku Ta IUIATH

(1) Crarnyna piBHOBara 3THHAJIBHUX
MOMEHTIB ~Ta TONEPEYHHX CWJI ITIOBUHHA
3a0e3mevyBaTUCh MO BCI JIOBXKHHI HEPO3PI3HUX
0aJoK Ta IUIMT TOpU  PO3paxyHKy Ha
BOTHECTIHKICTb.

(2) Hns 3abesmedeHHss PIBHOBard 3yCHIIb
P PO3PaXyHKY Ha BOTHECTIHKICTh JI03BOJISIETHCS
MEPepO3IOAUT MOMEHTY BiJl MPOJIBOTY JIO OMOPH
mpH 3a0e3MeYeHH] J0CTaTHBOI IO apMyBaHHS
Ha ONOpl /IS CHOPUHHATTS PO3PaXyHKOBOTO
HaBaHTAXEHHs TMiJ 4ac moxexi. Lle apmyBaHHS
MOBHHHO PO3MOBCIO/DKYBATUCh HA  JJOCTaTHIO
BiJICTaHb npoJaboOTy  JUIS 3a0e3TeUeHHSI
BUKITIOYCHHS BILIMBY NePEPO3IOILUICHOTO
3TUHAJIBHOTO MOMEHTY.

(3) 3runanbHuUit MOMEHT MR fispan IEpEPizy
B TOMYIII MaKCUMAaJIbHOTO MPOIBOTHOTO
3TUHAJIBHOTO MOMEHTY IiJ Yac MOXKeXi MOTPiOHO
obuuncmoBatu 3rimHo 3 E.2 (4). MakcumanbHui
3THHAJIBHUA ~ MOMEHT  Bil  NPHUKIAJCHOTO
PIBHOMIPHO PpO3MOJUICHOTO HABAHTAXKEHHS Iif
yac MOKEXKI1 Med i=WEed filerr*/8 ITOBUHEH

where:
ys 1S the partial material factor for steel
used in EN 1992-1-1
ysfi 1S the partial material factor for steel
under fire conditions
ks(8) is a strength reduction factor of the
steel for the given temperature 6 under
the required fire resistance. & may be
taken from Annex A for the chosen axis
distance
Meq is the applied moment for cold
design to EN 1992-1-1

Asprov IS the area of tensile steel provided

Asreq IS the area of tensile steel required
for the design at ambient temperature to
EN 1992-1-1

As prov/As req Should not be taken as greater
than 1,3.

E.3 Continuous beams and slabs

(1) Static equilibrium of flexural moments
and shear forces should be ensured for the full
length of continuous beams and slabs under the
design fire conditions.

(2) In order to satisfy equilibrium for fire
design, moment redistribution from the span to
the supports is permitted where sufficient area of
reinforcement is provided over the supports to
take the design fire loading. This reinforcement
should extend a sufficient distance into the span to
ensure a safe bending moment envelope.

(3) The moment of resistance Mgqfispan OF
the section at the position of maximum sagging
moment should be calculated for fire conditions in
accordance with E.2 (4). The maximum free
bending moment for applied loads in the fire
situation  for uniformly distributed load,
Med.i=Wed ile®/8 should be fitted to this moment
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BIJINIOBIIaTH 3THHAIILHOMY MOMEHTY Tepepizy,
mo6 omopHi MOMEHTH Medifi Ta  Mgdzfi
BpPIBHOBAXXYBAIM SIK IMOKa3aHO Ha puCyHKY E.l.
Ile 3abe3neuyeTbcsi BUOOPOM MOMEHTY, SKHIMA
MOBHHEH OYyTH 3 OJHI€I CTOPOHM SK TaKHH, IO
JOPIBHIOE 3TUHAILHOMY MOMEHTY Iepepi3y Ha
omopi (po3paxoBanoro 3a dopmynoro (E.4)), a
MOTIM PO3PAaxOBYIOTh HEOOXITHWI MOMEHT Ha
HIITIH oTopi.

(4) Skio BinCyTHI OUIBII TOYHI PO3paXyHKU
3TUHAJIFHUA MOMEHT Iepepi3y Ha Omopax IpH
pO3paxyHKy  Ha BOTHECTIHKICTh MOYHa
obuucioBaTh 3a popmysoro (E.4).

MR fi=(7s/ys i) MEd(As prov/As req) (d-a)/d

hi (S
Vs Vs fiy MEd, As,prov, As,req — BU3HA4YCHI B
E.2
a — HeoOx1/1Ha cepeHs BiACTaHb Bif OCl
apMaTypd JI0  HW)KHBOI  ITOBEpXHI
HaBeleHa B TaOmumi 5.5, KoJloHKa 5 s
Oarmok Ta Ta6mumi 5.8, KOoJOHKA 3 I
IUIAT
d — poboua BrcoTa miepepizy
As prov/As req — HE TIOBUHHO TICPEBHUIIYBATH

of resistance such that the support moments Mrq i
and Mraz i provide equilibrium as shown in Figure
E.1. This may be carried out by choosing the
moment to be supported at one end as equal to or
less than the moment of resistance at that support
(calculated using Expression (E.4)), and then
calculating the moment required at the other
support.

(4) In the absence of more rigorous
calculations, the moment of resistance at supports
for design for the fire situation may be calculated
using Expression (E.4).

(E.4)
where
Vs, Ps.fiv MEd, Asprov, Asreq are as defined in E.2

a is the required average bottom axis distance

given in Table 5.5, Column 5 for beams and Table
5.8, Column 3 for slabs

d is the effective depth of section
AsprovlAsreq Should not be taken as greater than

_.M Rd2,fi

1,3. 1,3.
M Rd1.fi|
%//7/“//57
Meo 5= Wegahn/ 8
K S A
/
M Rd,fi,Span
1 — emopa MOMEHTY BiI pIBHOMIPHO pPO3MOIiIEHOTO

HaBaHTAXEHHS 11T 9ac ITOXKEXK1
Pucynok E.1 — Entopa piBHOBaXXHOTO
3TUHAJIBHOTO MOMEHTY MEd fi

(5) ®opmyna (E.4) miiicHa 3a Temmeparypu
BEPXHBOI apMaTypy Ha OTOpi, 10 HE MEPEBHIILYE
350 °C nns apmatypuux ctpwxkuis Ta 100 °C s
MOTIEPEIHBO HaIpyXKeHUX apMaTypHHUX
€JIEMEHTIB.

JInsg MiOBHIEHUX TEMIIEpaTyp 3Ha4YeHHS
Mrdfi TIOBHHHI 3MIHIOBATHCH 3 BpaxyBaHHSIM
Ks(@cr) a00 Kp(Ocr) 3a pucynkom 5.1.

(6) HeoOximHO mTepeBIipSITH  JTOBKHHY
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1 Free moment diagram for uniformly distributed load
under fire conditions

Figure E.1: Positioning the free bending moment
diagram Meq fi to establish equilibrium.

(5) Expression (E.4) is valid where the
temperature of the top steel over the supports does
not exceed 350 °C for reinforcing bars and does
not exceed 100 °C for prestressing tendons.

For higher temperatures Mrqdsi Should be
reduced by ks(8cr) or kp(@cr) according to Figure
5.1.

(6) The curtailment length Ipgsi required



aHkepyBaHHS lpgfi Mig dYac TOXEeXi, sKa
po3paxoByeTbes 3a popmyioro (E.D).

npACTY-H b EN 1992-1-2:201X

under fire conditions should be checked. This may
be calculated using Expression (E.5).

Iodfi=(ys/ys.fi) (Ye fi/yc) lbd, (E.5)

ne  Ilba —  po3paxyHKOBa  JIOBXHHA
aHKePYBaHHS 32 HOPMaJIbHOI TEMIIEPATypH 3TiTHO
3 po3aiiom 8 EN 1992-1-1.

[lepenOaveny NOBXKMHY CTPIIKHS TOTPIOHO
MIPOJIOBKYIOTh 332 MEXKaMH OTIOPH JIO BIAMOBITHOT
TOYKH 3amoOiraHHs MPOTHHY SIK PO3PaXxOBaHO B
E.3.3 uttoc BificTaHb, 110 AOPIBHIOE b fi.

where Ipg iS given in Section 8 of

EN 1992-1-1.

The length of bar provided should extend
beyond the support to the relevant contra-flexure
point as calculated in E.3 (3) plus a distance equal
to lpd fi.
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JTOJATOK HA
(TOBIIKOBMI)

MEPEJIIK HAIIIOHAJIBHUX CTAHJIAPTIB YKPATHHU (JICTY), IIEHTUYHUX MC,
MNOCHUJIAHHS HA SIKI € B EN 1992-1-2:2004

[To3HaueHHs Ta Ha3Ba HAI[IOHAIBHOTO CTAaHAAPTY Ilo3HaueHHs Ta Ha3Ba Crymnisb
Yxpainu (JICTVY) €BPOIENCHKOT0 CTaHIAPTy BIZIMIOBITHOCTI
JACTY-H B EN 1990:2008 €spokoa. Ocuoru | EN 1990:2002 Eurocode: Basis IDT
npoekryBanHs koHcTpykiii (EN 1990:2002, IDT)» | of structural design
JCTY-H B EN 1991-1-2:2010 €Bpoxon 1. ii na | EN 1991-1-2:2002 Eurocode 1 - IDT
koHCTpykitii. Yactmua 1-2. 3arampui mgii. JIii wa | Actions on structures - Part 1-2:
koHcTpykmii mig yac moxexi (EN 1991-1-2:2002, | General actions - Actions on
IDT) structures exposed to fire
JCTY-H B EN 1992-1-1:2010 €spokon 2. | EN 1992-1-1:2004 Eurocode 2. IDT
[TpoexTyBaHHsS 3a1i300eTOHHUX  KOHCTpykirii. | Design of concrete structures -
Yactuna 1-1. 3aranphi mpaBuia 1 mpaBwia juis | Part 1.1: General rules and rules
copyn (EN 1992-1-1:2004, IDT) for buildings
JCTY EN 10080:2009 Cranp mis apmyBanus | EN  10080: Steel for the IDT
OetoHy. 3BaproBaHa apMaTypHa crTajb. 3aranbHi | reinforcement of concrete -
sumoru (EN 10080:2005, IDT) Weldable reinforcing steel -
General
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EUROPEAN STANDARD EN 1992-1-2:2004/AC
NORME EUROPEENNE July 2008

) Juillet 2008
EUROPAISCHE NORM Juli 2008

ICS 91.010.30; 91.080.10

English version
Version Francaise
Deutsche Fassung

Eurocode 2 - Design of concrete structures - Part 1-2:
General rules - Structural fire design

Eurocode 4 - Calcul des structures en béton - Eurocode 4 - Bemessung und Konstruktion
Partie 1-2: Régles générales - Calcul du von Stahlbeton und Spannetontragwerken -
comportement au feu Teil 1-2: Allgemeine Regeln -

Tragwerksbemessung flir den Brandfall

This corrigendum becomes effective on 30 July 2008 for incorporation in the three official language
versions of the EN.

Ce corrigendum prendra effet le 30 juillet 2008 pour incorporation dans les trois versions linguistiques
officielles de la EN.

Die Berichtigung tritt am 30.Juli 2008 zur Einarbeitung in die drei offiziellen Sprachfassungen der EN
in Kraft.

€BPOITEMCHKNIN CTAHJIAPT EN 1992-1-2:2004/AC

JIuniens 2008

ICS 13.220.50; 91.010.30

(YkpailHchKHii Iepekia]] aHTJIOMOBHOI Bepcii)

€Bpokon 2: [IpoekTyBaHHS 32113006 TOHHUX KOHCTPYKIIii - YacTtuHa 1-2: 3aranbHi
npaBmia — Po3paxyHOK KOHCTPYKITi Ha BOTHECTINKICTh

Jlana texHiuHa momnpaBka HaOyBae unHHOCTI 3 30 munus 2008 p. 31 BkiItoyeHHsM 10 Bepcid EN Tproma
oQIIIHHUMHA MOBaMH.
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Beryn
Cmopinka 3

B 3micmi zaminumu:

«5.3.2 Meron A OLIHKM BOTHECTIMKOCTI
KOJIOH»

Ha make:

«5.3.2 Metox A».

B 3micmi saminumu:

«5.3.3 Meton B omiHku BOrHECTIHKOCTI
KOJIOHY

Ha make:

«5.3.3 Metojx By.

B 3micmi 3aminumu:
«5.4.1 Henecyui cTiau (meperopoIKu)»

Ha make:
«5.4.1 Henecyui IpOTUIIOKEXKH] CTIHI».

Cmopinka 9

Ha Pucyuky 1 3aminumu:
«IIpocTi po3paxyHKOBI MOJEII»
Ha make:

«CTIPOIIIEH] PO3PAXyHKOBI MOJICITI
(4 micus).

B Tabnuuyi 0.1 3aminumu 6 3 psaoky, 1
CMoBOYUKY:

«3araJibHUl aHaJNi3 KOHCTPYKTHBHOI
CUCTEMH

AHayi3 BCi€i KOHCTPYKTHBHOI CHCTEMH.
Posrnsinatotbess HenmpsiMi BOrHEBi BIUIMBH Ha
BCIO KOHCTPYKTUBHY CHCTEMY...)»

Ha make:

«3araJbHUH aHaJi3 KOHCTPYKTHBHOL
CUCTEMH

Posrismarorsecsa HeTpsMi BOTHEBI
BILTUBU HA BCIO KOHCTPYKTUBHY CUCTEMY...»

PO3JILT 1
MOJOKEHHSA

3AT'AJIBHI

Cmopinka 11

B 1.3 saminumu:
«Y mif  HacTaHOBI  3aCTOCOBYIOTh
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Introduction
Page 3

In the Content List, replace:

“5.3.2 Method A for assessing fire
resistance of columns”

with the following:

“5.3.2 Method A”.

In the Content List, replace:

“5.3.3 Method B for assessing fire
resistance of columns”

with the following:

“5.3.3 Method B”.

In the Content List, replace:
“54.1 Non Iload bearing walls

(partitions)”
with the following:
“5.4.1 Non load bearing

compartmentation walls”.
Page 9

In Figure 1, replace:

“Simple Calculation Models”
with the following:

“Simplified Calculation Models”
(4 occurrences).

In Table 0.1 replace in 3rd row 1st
column:

“Analysis of parts of the

structure

Analysis of parts of the structure Indirect
fire actions within the subassembly are
considered...”

with the following:

“Analysis of part of the

structure

Indirect  fire  actions  within  the
subassembly are considered...”.

SECTION 1 GENERAL

Page 11

In 1.3 replace:
“The general assumptions given in EN



3arajibHi NPUNYIICHHS, 10 HaBEeAEHI B
EN 1990 ta EN 1992-1-2.»

Ha make:

«Y mid  HAcTaHOBI  3aCTOCOBYIOTh
3arajibHi TMpUITyIIeHHs, mo HaBeaeHi B EN
1990 ta EN 1992-1-1.»

Cmopinka 12

B 1.5.6 saminumu:

«...Horo OTPUMYIOTh HIIIXOM
BHKJTFOUCHHSIM 13 3aJIUIIKOBOTO TMOTICPEYHOTO
nepepizy...»

Ha make:

«...Moro OTPUMYIOTH HIIIXOM
BUKJIFOUEHHSIM. . .»

Cmopinka 13

B 1.6.1 3aminumu:

«t TpUBaICTH BOTHEBOTO BILUIMBY»

Ha make:

«  TpuBamicth  mnepeOyBaHHS  TiA
BOTHEBUM BILTUBOMY.

PO3 11 2 OCHOBH
ITPOEKTYBAHHA

Cmopinka 14

B 2.1.1 (1)P 3aminumu.

«...MPOTATOM BHU3HAYEHOT'O BOTHEBOTO
BILIUBY.»

Ha make:

«...MPOTATOM HEOOXIJHOTO BOTHEBOTO
BIUIUBY.)».

6 2.1.1 (2)P zaminumu.

«...MPOTATOM BH3HAYEHOT'O BOTHEBOTO
BILITUBY.».

Ha make:

«...MPOTATOM HEOOXIJHOTO BOTHEBOTO
BILITUBY.)».

B 2.1.2 (4) saminumu:

«3a TeMIepaTypHOTo peXUMYy
30BHIIIHBOI MOXEX1 3aCTOCOBYIOThCS Ti caMmi
rpannyHi ctanu (R, E, I), ane mocunanus Ha
10 KpHUBY ineHTH(iKyeTbcsa Jitepamu  «efy
(muB. EN 1991-1-2).»

Ha make:

«3a TeMIepaTypHOTO peXKUMY

npACTY-H b EN 1992-1-2:201X

1990 and EN 1992-1-2 apply.”

with the following:

“The general assumptions given in EN
1990 and EN 1992-1-1 apply.”.

Page 12

In 1.5.6 replace:
“...It is obtained from the residual cross
section by removing parts of the...”

with the following:
“..It 1s obtained by removing parts of
the...”.

Page 13

In 1.6.1 replace:

“t time of fire exposure (min)”
with the following:

“t time in fire exposure (min)”.

SECTION 2 BASIS OF DESIGN

Page 14

In 2.1.1 (1)P replace:
“...during the relevant fire exposure.”

with the following:
“...during the required time of fire
exposure.”.

In 2.1.1 (2)P replace:

“...during the relevant fire exposure.”

with the following:

“...during the required time of fire
exposure.”.

In 2.1.2 (4) replace:

“With the external fire exposure curve the
same criteria (R, E, 1) should apply, however
the reference to this specific curve should be
identified by the letters "ef" (see EN 1991-1-
2).”

with the following:

“With the external fire exposure curve

119



npICTY-H b EN 1992-1-2:201X

30BHIIHBOT moxexi (auB. EN  1991-1-2)
3aCTOCOBYIOThCSI Ti cami rpanuyHi ctanu (R,
E, I), ame mnocunaHHd Ha L0 KpPUBY
ineHTudiKyeThCs itepamu «ef.».

B 2.1.2 (5) saminumu:

«3a TEMIIEPaTypHOIO peXUMY
BYIJICBOJHEBOI IMMOKEXKI 3aCTOCOBYIOTHCS Ti
cami rpannyHi cranm (R, E, I), ane nocunanuas
Ha M0 KpHUBY I1IEHTU(DIKYETbCSA JiTEpaMu
«HC», mus. EN 1991-1-2.»

Ha make:

«3a TEMIIEpaTypHOTO pPEXUMY
ByrJieBoHEeBOT moxexi (muB. EN 1991-1-2)
3aCTOCOBYIOThCSL Ti caMi rpaHuyHi ctanu (R,
E, I), ame mnocwiaHHd Ha 10 KpPUBY
ineHTudikyetncs airepamu «HC».».

Cmopinka 15

6 2.1.3 (1) saminumu:

«(1) Hecyua 3matHicTh Ma€ OyTH...»
Ha NPUHYUN!

««(1)P Hecyua 3maTHicTh Ma€ OyTH...».

Cmopinka 16

B 2.4.1 (2)P 3aminumu.

«HeoOx11HO TIepeBIPUTH BIUIUB TMOXKEX]
Ha BIIMOBITHOMY MPOMDKKY Yacy t:»

Ha make:

«HeoOxi1HO TepeBIPUTH BIUIMB TOXKEXKI
Ha BU3HAYECHOMY MPOMDKKY dacy ti».

PO31JI 3 BJACTUBOCTI MATEPIAJI

Cmopinka 25

B 3.2.4 (1) saminumu:

«... BJIACTUBOCTI HOIEPETHBO
HAmpy)KeHol — apMarypd 3a  ITiJBHMIIEHHX
TEMITEpaTyp BU3HAYAIOTH 3a JIOMOMOTIO0I0. . .»

Ha make:

«.. BJIACTHBOCTI MOTEPEAHBO
HAMpY)KeHOI ~ apMaTypd 3a  MiJIBHIICHUX
TEeMIlEpaTyp  MalTh  BH3HAYaTHCh  3a
JOTIOMOTOIO. . .»

Cmopinka 28

B 3.4 (1) saminumu:
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(see EN 1991-1-2) the same criteria (R, E, 1)
should apply, however the reference to this
specific curve should be identified by the letters
"ef"'”'

In 2.1.2(5) replace:

“With the hydrocarbon fire exposure
curve the same criteria (R, E, 1) should apply,
however the reference to this specific curve
should be identified by the letters "HC", see
EN 1991-1-2.”

with the following:

“With the hydrocarbon fire exposure
curve (see EN 1991-1-2) the same criteria (R,
E, 1) should apply, however the reference to
this specific curve should be identified by the
letters "HC".”.

Page 15

Change 2.1.3 (1):

“(1) The load bearing function should...”
to a principle:

“(1)P The load bearing function shall...”.

Pagel6

In 2.4.1 (2)P replace:

“It shall be verified for the relevant
duration of fire exposure t:”

with the following:

“It shall be verified for the specified
duration of fire exposure t :”.

SECTION 3
PROPERTIES

MATERIAL

Page 25

In 3.2.4 (1) replace:

“...properties of prestressing steel at
elevated temperatures may be obtained by the
same...”

with the following:

“...properties of prestressing steel at
elevated temperatures should be obtained by
the same...”.

Page 28

In 3.4 (1) replace:



«mwst 860 °C<#<120 °C»
Ha make:

«mwtst 860 °C<6<1200 °Cy.

PO31)1 4 METOAUKA PO3PAXYHKY

Cmopinka 31

B 4.2.3 (1) 6 Ilpumimyi 3aminumu:

«...Meron, HaBenaeHuil B pojarky B.2,
0a3yeTbcss Ha MPHUHIMUIN, [0 3pYHHOBAHUH
BOTHEM TIONEPEYHUN TIepepi3 BPaxOBYIOTh
BIJIKMIAaHHSM 3pYHHOBAHO1 30HU MMOBEPXHI, 110
3a3HaJla BOTHEBOT'O BILIMBY.»

Ha make:

«...Meton, HaBeneHud B gonatky B.2,
0a3yeTbCs Ha MPUHIMML, IO TMONEPEUHUi
nepepi3z BpaxoBYIOTh BIIKUAAHHSIM HEpOOOUOi
30HM TOBEpPXHI, IO 3a3Hajla BOTHEBOTO
BILJTUBY.)».

Cmopinka 34

B 4.3.1 (2)P 3aminumu:
«...(HampuKIaa, Kpy4deHHs, . . .»

Ha make:
«...(HampHKIaJ, KPYYeHHS,. .. ».

Cmopinka 35

B 4.3.3 (6) zaminumu:
«...YaCTHH...»

Ha make:
«...YaCTHH...».

B 4.3.3 (9) saminumu:
«...YaCTHH KOHCTPYKTUBHOI CHCTEMH. ..»
Ha make:

«...4aCTHUH KOHCTPYKTI/IBHOI CHCTCMU. . .».

Cmopinka 37

B 4.6 (4) saminumu:
«...(muB. 4.2)...»
Ha make:

«...(muB. 5)...».

S TABJIMYHI JAHI

Cmopinka 42

npACTY-H b EN 1992-1-2:201X

“for 860°C < 0 < 120°C”
with the following:
“for 860 °C <6 <1200 °C”.

SECTION 4 DESIGN PROCEDURES
Page 31

In 4.2.3 (1) in the Note replace:

“...The method described in Annex B.2 is
based on the principle that the fire damaged
cross-section is reduced by ignoring a damaged
zone at the fire-exposed surfaces.”

with the following:

“...The method described in Annex B.2 is
based on the principle that cross-section is
reduced by ignoring an ineffective zone at the
fire-exposed surfaces.”.

Page 34

In 4.3.1 (2)P replace:

“..(e.g. insufficient rotational
capacity,...”

with the following:
“...(e.g. insufficient rotation capacity,...”.

Page 35

In 4.3.3 (6) replace:
“...sub-assemblies...”

with the following:

“...parts of the structure...”.

In 4.3.3 (9) replace:
“...sub-assemblies...”

with the following:
“...parts of the structure...”.

Page 37

In 4.6 (4) replace:
“...(see4.2)...”
with the following:
“..(see5)...”.

5 TABULATED DATA

Page 42
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B 5.3.2 (2) 6 [lpumimyi 1 3aminumu:

«3HayeHHA €max B Mexax 0,15h (abo
b)<emax<0,4h (ta b),... PexomengoBane
3HAYCHHS Emax cTaHOBUTH 0,15h (Ta b).»

Ha make:

«3HayeHHA €max B Mexax 0,15h (abo
b)<emax<0,4h (abo b),... PexkomenmoBane
3HAYCHHS Emax cTaHOBUTH 0,15h (abo b).».

Cmopinka 43

B 5.3.2 (3) 3aminumu:

«BBegennii  koe(iIEHT  3HM)KEHHS
PO3paxyHKOBOTO PIBHSI HaBAaHTAXXEHHS i 4ac
TTOXKEXKI Lifi.»

Ha make:

«KoepilieHT BHUKOpUCTaHHS M dac
TOKEXI1 (i HABEICHUM B TaONuIIl 5.2a».

B 532 (3) 6 mabnuui 5.2a ¢
OCMAHHLOMY PAOKY 3AMIHUMU:

«Jls morepeTHbO HAMPYXEHUX KOJIOH
MMOBUHHO ITO3HAYATHUCS 30UIBIIEHHS BiacTaHi
70 oci apMaTypu 3rigHo 3 4.2.2 (4).»

Ha make:

«/Ins momepeaHBO HAMPYXKEHUX KOJOH
MOBMHHO IIO3HA4YaTWCA 30UIBIIEHHS BiICTaHI
10 oci apmatypu 3rigHo 3 5.2 (5).».

Cmopinka 46

3minumu naszey nioposzoiny 5.4.1.
«5.4.1 Henecyui cTiau (meperopoIKu)»

Ha MAaKuil:
«5.4.1 Henecy4i MpOTUIIOKEKH] CTIHI.

B 5.4.1 (1) 3aminumu:

«SIKkmmo BHUMAaraeThes, 106
BOT'HECTIMKICTD CTIH ...»

Ha make:

«SIKkmmo BHUMAaraeThes, 06

BOTHECTIUKICTH CTIH ...».

B 5.4.2 (3) oonyuumu maxy npumimxy:

«([TPUMITKA  BigHomeHHS BHCOTH
CTIHHU BiJl IOy JIO CTeJIi O TOBIIMH CTIHU Mae
Oyt He Oinbine 3a 40 B 5.4.1 (3). IIpu upomy
JUIs BHUCOTH CTIHM Bil TONy A0 CTell €
OoOMEXXEHHs, M0 TaONMYHiI MmaHi [Id CTiH
MOXIJIMBO 3aCTOCOBYBATH TUIBKU JJIsi CTiH
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In 5.3.2 (2) in the Note 1 replace:

“The value of emax, Within limits 0,15h (or
b) < emax <0,4h (and b), ...The recommended
value is 0,15h (and b).”

with the following:

“The value of emax, Within limits 0,15h (or
b) < emax < 0,4h (or b), ...The recommended
value is 0,15h (or b).”.

Page 43

In 5.3.2 (3) replace:

“A reduction factor for the design load
level in the fire situation, usi, has been
introduced.”

with the following:

“Degree of utilization in the fire situation,
i, has been introduced in Table 5.2a.”.

In 5.3.2 (3) in Table 5.2a in the last row
replace:

“For prestressed columns the increase of
axis distance according to 4.2.2. (4) should be
noted.”

with the following:

“For prestressed columns the increase of
axis distance according to 5.2 (5) should be
noted.”.

Page 46

Replace the title of sub-clause 5.4.1:
“5.4.1 Non load-bearing walls

(partitions)”
with the following:
“5.4.1 Non load-bearing

compartmentation walls”.

In 5.4.1 (1) replace:

“Where the fire resistance of a
partition...”

with the following:

“Where the fire resistance of a wall...”.

In 5.4.2 (3) add the following note:

“NOTE Ratio of clear height of wall to
wall thickness is limited to 40 in 5.4.1 (3).
Clear height of wall includes limitation that
Tabulated data for walls is valid for braced
structures only, see corresponding limitation for
columns in 5.3.1.”.



OymiBenb 3 B’S3siMH, JUB. BIINOBIAHI
0OMeXeHHS JUId KOJIOH B 5.3.1.».

Cmopinka 47

3minumu nazey Tabnuyi 5.4 ¢ 5.4.2 (3):

«Tabnuus 5.4 — MiHimManeHi po3Mipu Ta
BiICTaHI /0 OCi apMaTypd  HECYYHX
3a1i300€TOHHUX CTIH»

Ha Maky:

«5 Tabmuus 5.4 — MiHiManbHI po3mipu
Ta BIACTaHI JO OCI apMaTypum HECy4YHX
OETOHHUX CTIH.

Cmopinka 48

B 5.6.1 (5) 3aminumu:

«...HWKHBO1 TOJKHA OalKu JABOTAaBPOBOL
dbopMHu 3 pI3HOIO TOBIIMHOIO (PUCYHOK 5.4C)
Mae OyTH HE MEHIIIE:»

Ha make:

«...HWKHBOT TOJKH OalKu TBOTaBPOBOi
dhopmu (pucyHok 5.4C) Mae OyTH HE MEHIIIE: ».

B 5.6.1 (5) saminumu:

«1e  bmin — MiHIMAIbHE 3HAYCHHS
mUpUHYU O0anku 3a Tabmaurero 5.7.»

Ha make:

«1e  bmin — MiHIMAIbHE 3HAYCHHS

IIUPUHU OAJTKK 3a TabIUIIeo 5.5.».
Cmopinka 55

B 5.7.3 (2) 3aminumu:

«Tabmumsr 5.8 Ta HacTymHl TIpaBuUiIa
3aCTOCOBYIOTHCS ISl IUIMT, 1€ TPaHUYHHA
MO3/IOBKHIA MOMEHT ...»

Ha make:

«Tabmuusg 5.8 Ta HacTymHi MpaBuUia
3aCTOCOBYIOTHCS JUISL ITUIAT, JI€ TO3J0BXKHIN
MOMEHT ...».

Cmopinka 56

B 5.7.4 (1) 3aminumu:
«...po3aimom 2 EN 1992-1-1,...»

HA make.

«...po3aimom 5 EN 1992-1-1,...».

npACTY-H b EN 1992-1-2:201X

Page 47

In 5.4.2 (3) replace the title of Table 5.4:

“Table 5.4: Minimum dimensions and
axis distances for load-bearing reinforced
concrete walls”

with the following:

“Table 5.4 - Minimum dimensions and
axis distances for load-bearing concrete walls”.

Page 48

In 5.6.1 (5) replace:
“...of I-shaped beams with varying webs
(Figure 5.4¢) should not be less than:”

with the following:
“..of I-shaped beams (Figure 5.4c)
should not be less than:”.

In 5.6.1 (5) replace:

“where bmin IS the minimum value of
beam width according to Table 5.7.”

with the following:

“where bmin is the minimum value of
beam width according to Table 5.5.”.

Page 55

In 5.7.3 (2) replace:

“Table 5.8 and the following rules apply
for slabs where the longitudinal moment
redistribution...”

with the following:

“Table 5.8 and the following rules apply
for slabs where the moment redistribution...”.

Page 56

In5.7.4 (1) replace:

“...according to Section 2 of EN 1992-1-
1,...”

with the following:

“...according to Section 5 of EN 1992-1-
1,...”.
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Cmopinka 57

B 575 (3) ¢ maonuui 5.10 ma s
mabnuyi  5.11 6 ocmanuvomy  psaoky
3aMIHUMU.:

«Jns MOTIEPETHBO HAMPYXCHUX
peOpecTuX IUIMT BIACTaHb 0 OCI apMarypu
MMOBHHHA 301IbITYBaTUCH 3T1IHO 3 5.2 (4).»

Ha make:

«Jns MOTIEPETHBO HaMPYXCHUX
peOpecTuX IUIMT BIICTaHb 0 OCI apMarypu
MMOBHHHA 301IbIYBaTUCH 3T1IHO 3 5.2 (5).».

PO3IIJI 6 BHUCOKOMIIIHAN
BETOH (BMB)

Cmopinka 59

B 6.2 (2) 3aminumu:

«dng xmacy Oerony 80/95<C<90/105
MOXX€ BiJOYBaTUCh KpHXKE pPYHHYBaHHS B
Oyab-sIKii  cuTyauii mig 4ac  MHPsSMOro
BOTHEBOTO BIUIHBY, Ta MIOBHHEH
3aCTOCOBYBAaTHCh  IIIOHAWMEHIIE OJIUH 3
HACTYITHUX METO/IIB:»

Ha make:

«Ins xmacy Oerony 80/95<C<90/105
NOBUHEH  3aCTOCOBYBAaTHCh  IlIOHAMMEHIIE
OJIUH 3 HACTYIHUX METOJIB:».

Cmopinka 60

B 6.4.2.1 (2) 3aminumu:
«...3pyHHOBAHOTO BOTHEM OCTOHY ...»
Ha make:

«...HEpoOOYOro OETOHY ...».

B 6.4.2.1 (2) 3aminumu:
«...po00YOro TMOMEPEYHOrO MEPEPI3y. .. »
Ha make:

«...TIPUBEJCHOTO MOTIEPEYHOT0 MEPEePizy...».

Cmopinka 61

B 6.4.2.2 (1) 3aminumu:
«...p0o00YOro MOTIEPEYHOTO MEPEPI3Y...»
Ha make:

«...TMIPUBEJCHOTO MOTIEPEYHOTO TIEPepi3y...».

B 6.4.2.2 (2) 3aminumu:
«...po00YOMY MOTIEPEYHOMY Mepepisi...»
Ha make:
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Page 57

In 5.7.5 (7) in Table 5.10 and in Table
5.11 replace:

“For prestressed ribbed slabs, the axis-
distance a should be increased in accordance
with 5.2(4).”

with the following:

“For prestressed ribbed slabs, the axis-
distance a should be increased in accordance
with 5.2 (5).”.

SECTION 6 HIGH STRENGHT
CONCRETE (HSC)

Page 59

In 6.2 (2) replace:

“For concrete grades 80/95 < C < 90/105
spalling can occur in any situation for concrete
exposed directly to the fire and at least one of
the following methods should be provided:”

with the following:

“For concrete grades 80/95 < C < 90/105
at least one of the following methods should be
provided:”.

Page 60

In 6.4.2.1 (2) replace:
“...fire damaged concrete..”
with the following:
“...ineffective concrete...”.

In 6.4.2.1 (3) replace:
“...effective cross section..
with the following:
“...reduced cross section...”.

2

Page 61

In 6.4.2.2 (1) replace:
“...effective cross section..
with the following:
“...reduced cross section...”.

2

In 6.4.2.2 (2) replace:
“...effective cross section..
with the following:

2



«...NMIPUBEJICHOMY MOTIEPEUYHOMY TEpepi3i. .. ».

JOJATOK A TEMIIEPATYPHI
KPHUBI

Cmopinka 63

B nynkmi (2) saminumu:

«-KoeimieHT KOHBEKITIT 25»

Ha make:

«-KoeimienT konsexitii 25 Bt/ (MZ'K)».

JTOJATOK B
METO/IA PO3PAXYHKY

CIPOLLEHI

Cmopinka 72

B B.1.1 (5) 3aminumu:

«...po00YHii IOTIEPEYHH TIepepi3. .. »

Ha make:

«...TIPUBEACHUHN TIOTIEPEYHUIN TIepeEPI3. .. ».

Cmopinka 74

B B.1.2 (2) 3aminumu:

«...po00YOro MOMEPEUHOTO Mepepizy...»

Ha make:

«...TIPUBEJICHOTO MOTEPEYHOT0 MePepizy...».
(2 micrs)

B B.1.2 (2) 6 pucyuky B.2 3aminumu:

«F MOBHE 3YCWIISI B CTHCHYTIH
apMmaTypl i dYac TIIOXEeXi, Ta BIANOBITHE
YaCTHUHI 3yCHILJISL PO3TSTHYTOT apMaTypu»

Ha make:

«Fs MOBHE 3yCWJII B  CTHCHYTIH
apMmaTypi MijJ 4ac IMOXeXi, Ta BiIMOBIIHE YaCTHHI
3YCHJUIS PO3TATHYTOT apMaTypu».

Cmopinka 75

B B.1.2 (3) 3aminumu:

«...-MPU PO3paxyHKy BIICTaHI 10 oci
apMaTypu a (IuB. pucyHoK B.2).»

Ha make:

«...mpu
apMaTypH a.».

pO3paxyHKy BIiACTaHI 10 OCI

B B.1.2 (4) 3aminumu:
«Bincranb @ Big HIKHBOI TOBEpPXHI

npACTY-H b EN 1992-1-2:201X

¢...reduced cross section...”.

ANNEX A
PROFILES

TEMPERATURE

Page 63

In paragraph (2) replace:

“ - Convection factor is 25”

with the following:

“ - Convection factor is 25 W/m?K”’.

ANNEX B
CALCULATION METHODS

SIMPLIFIED

Page 72

In B.1.1 (5) replace:
“...effective cross section..”
with the following:
“...reduced cross section...”.

Page 74

In B.1.2 (2) replace:
“...effective cross section..”
with the following:
“...reduced cross section...”
(2 occurrences).

In B.1.2 (2) in Figure B.2 replace:

“ F is the total force in compression
reinforcement in the fire situation, and is equal
to part of the total force in the tensed
reinforcement”

with the following:

“ Fs is the total force in compressed
reinforcement in the fire situation, and it is
equal to part of the total force in the tensed
reinforcement”.

Page 75

In B.1.2 (3) replace:

“...in calculating the axis distance, a (see
Figure B.2).”

with the following:

“...in calculating the axis distance, a.”.

In B.1.2 (4) replace:
“The axis distance, a, from bottom

125
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po0OYOro MOMEPEeYHOTO Mepepisy A0 LEHTPY
TSOKIHHSL apMaTypHUX pSIiB OOYMCIIOIOTH 32
dopmyoro (B.2).»

Ha make:

«BincTanp a 10 LHEHTPY THKIHHSI apMaTypPHUX
psIiB 00UYKCITIOIOTE 3a Gopmyiioro (B.2).».

B B.1.2 (4) 3aminumu:

«...8y — BIJICTaHb BiJI HWKHBOI MOBEPXHI
po0OYOro MOTEPEYHOTO MEepepi3y 0 OCi V-TOro
apMaTypHOTO PSIy»

Ha make:

«...8y — BIICTaHb BIJ HW)XXHBOI IOBEPXHI
MPUBEJIEHOTO TIOTIEPEYHOTO TEpepizy 0 OCi V-TOTO
apMaTypHOTO PSIY.

B B.1.2 (6) 3aminumu:

«SIKo apMarypHi CTpPHXKHI MaroTh Pi3HI1
i (0iisl Ta JIOBUIbHE PO3MIILIEHHS
BHUKOPHCTOBYETHCS] HACTYITHA METOIMKA. )

Ha make:

«SIko apMaTypHi CTPUXHI MaloTh pi3HI
TUTOIL Ta IOBUIbHE PO3MIIIEHHS Mac
BUKOPHUCTOBYBATHCh HACTYITHA METOIHKA. ).

B B.1.2 (6) 3aminumu:

«Bigcranp a (muB. pucyHok B.2) Bin
HIWKHBOI TOBEpXHI POOOYOro  IMOMEPEYHOTO
nepepizy A0 MEHTPY TSHKIHHS apMaTypHOI IPpynu
po3paxoByeThes 3a hopmyinoro (B.5).»

Ha make:

«BincTaHp @ 10 UEHTPY THKIHHS apMaTypHOT
IPYIIH pO3paxoByeThes 3a popmyinoro (B.5).».

Cmopinka 76

B B.1.2 (6) 3aminumu:

«@j — BIACTaHb Bl p0OOYOTO MOMEPEYHOTO
nepepizy 0 Oci i-TOT0 apMaTYPHOTO CTPHIKHS»

Ha make:

«@j — BIJICTaHb BiJl IPUBEJICHOTO MOMEPEYHOTO
nepepizy 0 Oci i-TOTO0 apMaTYPHOTO CTPYKHS.

B B.2 (1) 3aminumu:

«Meton MIPUIaTHU I TUIBKHA TS
CTaHJIapTHOT'O TEMIIEPATYPHOTO PEXKUMY.»

Ha make.

«MetoJ npuiaTHUNA U1 OyAb-SKUX TOBHICTIO
JOCII/DKEHUX TEeMIIepaTypHUX PEeXHUMIB IMOXKEXi,
ane JnaHi 1i€i HACTAaHOBM NPUIATHI TUTBKH IS
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surface of the effective cross-section to the
centroid of the reinforcement layers may be
calculated using Expression (B.2).”

with the following:

“The axis distance, a, to the centroid of
the reinforcement layers may be calculated
using Expression (B.2).”.

In B.1.2 (4) replace:

“... ay Is the axis distance from the
bottom surface of the effective cross-section to
reinforcement layer v”

with the following:

“... ay Is the axis distance from the
bottom surface of the reduced cross-section to
reinforcement layer v”.

In B.1.2 (6) replace:

“If the reinforcement bars have different
areas and are distributed arbitrary the following
procedure must be used.”

with the following:

“If the reinforcement bars have different
areas and are distributed arbitrary the following
procedure should be used.”.

In B.1.2 (6) replace:

“The axis distance, a (see Figure B.2),
from the effective cross-section to the centroid
of the reinforcement group is calculated in
accordance with Expression (B.5).”

with the following:

“The axis distance, a to the centroid of
the reinforcement group is calculated in
accordance with Expression (B.5).”.

Page 76

In B.1.2 (6) replace:

“ aj is the axis distance from effective
cross-section to reinforcement bar i”

with the following:

“ aj is the axis distance from reduced
Cross-section to reinforcement bar 1.”.

In B.2 (1) replace:

“The method is applicable to the standard
temperature-time curve only.”

with the following:

“The method is applicable to any fully
developed fire curve, but data are only provided
in this code for the standard temperature-time



CTaHJIAPTHOI'O TEMIIEPATYPHOTO PEKHUMY. .

B B.2 (3) saminumu:

«...(muB. PUCYHOK B.3(c)). Ie
NPEACTABICHO CTIHOK 3 TOBIIMHOK, IO
nopieHioe 2W (auB. pucynok B.3(d)). [Tomuist Ha
pucyaky B.3(f) BimHOCHTBCS 10 €KBiBaJIeHTHOT
Mt Ha pucyHky B.3(d), a crinka Oanku 10
CKBIBAJICHTHOI CTiHM Ha pUCyHKY B.3(a).»

Ha make:

«...(muB. pucynok B.3(C)). MacuBHi CTiHH
MPEJICTABICHO CTIHOKO 3 TOBIIUHOIO, IO JOPIBHIOE
2w (muB. pucyHok B.3(d)). Ilonmns Ha pucyHky
B.3(f) BimHOCHTBCS 10 €KBIBaJCHTHOI IUIMTH Ha
pucysaky B.3(d), a crinka Oanku 710 €KBIBaJCHTHOT
cTiHu Ha pucyHky B.3(a).».

Cmopinka 78

B B.2 (7) 3aminumu:

«lluprHy TOMKOMKEHOT 30HH OalloK,
IUIUT a00 OKpeMHX KOHCTPYKIIM B IUIOIIIHI
3pi3y pO3paxoBYIOThH ...»

Ha make:

«llupuHy TOIIKOHKEHOI 30HU OaJOK, TUIHT
a00 CXOJOBMX IUIOMIQJIOK B IUIOMIIHI 3pi3y
PO3PaxXOBYIOTh ...)».

B B.2 (8) 3aminumu:

«/Ins1 KOI0H, CTIH Ta HIIMX KOHCTPYKIIIH,

B SKHX Ma€ Miclleé BIUIMBH JPYroro MOPSIKY,
BHM3HA4aroTh 3a hopmyoro (B.13).»

Ha make:

«/Ins xKoMoOH, CTIH Ta IHIIMX KOHCTPYKIIIH, B
SKMX Ma€ MiICIle BIUIMBH JIPYTOrO MOPSJKY,
TOBIIMHY TIOIIKO/DKEHOT 30HM BH3HAYAIOTh 3a
hopmysoro».

Cmopinka 80

B B.3.1 (3) 3aminumu:

«... (muB. po3ait 5 EN 1992-1), skmro...»
Ha make:

«... (muB. po3aur 5 EN 1992-1-1), sikmio...».

B B.3.1 (5) 3aminumu:

«.. Jlns OLIpII TOYHOI OIIHKH MOXHA
Opatu 10 yBard 3OUIBLIEHHS BiJMOBIIHOIO
3yCWIIIS Ha KIHIISIX KOJIOHH 4Yepe3 3HWKEHHs il
CTIHKOCTI...»

Ha make:

«...(1ms1 OLIBLI TOYHOT OLIHKK MOXHA OpaTH

npACTY-H b EN 1992-1-2:201X

curve.”.

In B.2 (3) replace:

“..(see Figure B.3 (c)). This is
represented by a wall with a width equal to 2w
(see Figure B.3 (d)). The flange of Figure B.3
(f) is related to the equivalent wall in Figure
B.3 (d), and the web to the equivalent wall in
Figure B.3 (a).”

with the following:

“...(see Figure B.3 (c)). A thick wall is
represented by a wall with a width equal to 2w
(see Figure B.3 (d)). The flange of Figure B.3
() is related to the equivalent slab in Figure B.3
(c), and the web to the equivalent wall in Figure
B.3 (a).”.

Page 78

In B.2 (7) replace:

“The width of the damaged zone for
beams, slabs or members in plane shear may be
calculated...”

with the following:

“The width of the damaged zone for
beams, slabs or plates may be calculated...”.

In B.2 (8) replace:

“For columns, walls and other
constructions where second order effects may
be calculated using Expression (B.13).”

with the following:

“For columns, walls and other
constructions, where second order effects take
place, the width of the damaged zone may be
calculated using Expression (B.13).”.

Page 80

In B.3.1 (3) replace:

“...(see Section 5 of EN 1992-1) if...”
with the following:

“...(see Section 5 of EN 1992-1-1) if...”.

In B.3.1 (5) replace:

“...For a more accurate estimation the
increase of the relative reaction at the ends of
the column, due to the decrease of its
stiffness...”

with the following:

“...For a more accurate estimation the
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JI0 yBaru po3MIMPEHHS BIIMOBIAHOI B’ 131 HA KIHIIAX
KOJIOHU Yepe3 3HIKEHHS 11 CTIHKOCTI. .. )».

JTOJATOK i | METOIN
PO3PAXYHKY 3PI3Y, KPYUEHHSI TA
AHKEPYBAHHS

Cmopinka 92

B D.1 (3) 3aminumu:

«...TIOBUHHAa  BpPaxoBYBAaTUCh  poOOTa
nepepidy OETOHY Ha 3pi3 3a TMIJBUIIECHUX
TeMIepaTyp.»

Ha make:

«...TIOBUHHA BPaxoOBYBaTUCh poOOTa mepepizy
0eToHy Ha 3pi3 3a NIABUILIEHUX TEMIIEPATYp.».

Cmopinka 94

B D3 (7) 6 mnassi pucynky D.2
3aMIHUMU:

«..EN1992-1...»

Ha make:

«...EN 1992-1-1...».
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increase of the relative restraint at the ends of
the column, due to the decrease of its
stiffness...”.

ANNEX D CALCULATION
METHODS FOR SHEAR, TORSION AND
ANCHORAGE

Page 92

In D.1 (3) replace:

“...the actual shear behaviour of the
concrete at elevated temperatures must be
considered.”

with the following:

“...the actual shear behaviour of the
concrete at elevated temperatures needs to be
considered.”.

Page 94

In D.3 (7) in the caption of Figure D.2
replace:

“...EN 1992-1...”

with the following:

“...EN 1992-1-1...”.
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Kox YKH/ 13.220.50; 91.010.30; 91.080.40

KawuoBi cioBa: BOTHECTIMKICTh, KpUTHYHA TeMIIEpaTypa HarpiBaHHs O€TOHY Ta apMmarypw,
TemreparypHi  aedopmarnii, KOHCTPYKTMBHA CHCTEMa, TPOTUIOXKEKHA CTiHA, CTaHIAPTHHUH
TEMIIEpaTYpPHUN PEXUM, TIOXKEKHA Oe3IeKa.

[Tepumii 3actynauk qupexropa AT HIAIBK
3 HayKoBOi po6oTH, roiosa TK 304 10. HemunnoB

3aB. naboparopii
JOCTII)KEHb BOTHECTIMKOCT1 Oy 1IBETbHUX
KOHCTpYKIIiH, kepiBHuK [1K 2 (HaykoBUil KepIBHUK) B. IlokyoHCBKMI

BiamosigansHN BUKOHABELD,
HayKOBHI CIIIBPOOITHUK P. Pacrok
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