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HAIIIOHAJBHUM BCTYII

Ile#t cranmapt € TotokHui nepeknan EN 1995-1-2:2004 Eurocode 5: Design of
timber structures - Part 1-2: General - Structural fire design (€spokon 5: IlpoekTyBaHHs
JepeB’ THUX KOHCTPYKII — Yactuna 1-2: 3aranbHi MonokeHHsA. Po3paxyHOK KOHCTPYKIIIM
Ha BOTHECTIMKICTH) 3 TeXHIYHOIO nonpaBkoro EN 1995-1-2:2004/AC:20009.

EN 1995-1-2:2004 migroroBiaeHo Texaiuamm  komiterom CEN/TC 250,
cekpeTapiatoM sikoro kepye BSI.

J1o HallOHANBHOTO CTaHIAPTY JOJIYYEHO TEKCT AHTJI1IHCHKOI0 MOBOIO.

Ha rtepuropii VYkpaiHu £k HallOHaJbHUNA CTaHAAPT Ji€ JiBa KOJOHKA TEKCTY

JNCTY-H b EN 1995-1-2:201X €Bpokoj 5. MpoeKkTyBaHHS JEpeB’sTHUX KOHCTPYKIIIH.
Yactuna 1-2. 3aranbHi nosioxkeHHS. Po3paxyHOK KOHCTpYKIiH Ha BorHecTidkicts (EN
1995-1-2:2004, IDT), BukiageHa yKpalHCHKOO MOBOIO.

Bignosigno no JABH A.1.1-1-2009 «Cucrtema cranmaptuzaiii Ta HOPMYBaHHS B
OyniBHULTBI. OCHOBHI TIOJIOXKEHHS» 1€ CTaHIapT BIJHOCUTBHCS JO KOMIUIEKCY
B.2.6 «KoHCTpyKIlii OyAUHKIB 1 CIIOPYI».

CraHgapT MICTHTh BUMOTH, SIKi BIIMIOBITafOTh YHHHOMY 3aKOHOJABCTBY Y KpaiHHU.

TexHiuHuN KOMITET, KU BiAMOBimambHUM 3a 1e cranmapt - TK 304 «3Baxuct
Oy/iBeJIb Ta CIIOPYI».

HaykoBo-TexHiuHa oprasizairis, sika BiJnoBigaibHa 3a neu cragaapt — A1 HAIBK.

Jlo iboro cTaHgapTy BHECEHO TaKi peaKIliiHi 3MiHH:

- CTpYKTYpH1 eneMeHTH cTraHaapty: «OOxnaauHka», «TUTylIbHAa CTOpIHKa»,
«IlepenmoBay, «HarioHanpauii BCTym», «3MICT» — OQOPMIIEHO 3T1IHO 3 BHUMOTaMHU
HaIllOHAJLHOI CTaHIapTU3aIlii YKpainu;

- KpamnKy 3aMiHEHO Ha KOMY SIK BKa31BHUK JIECATKOBHX 3HAKIB.

[Tepenik nHamioHanpHUX cranaaptiB Ykpainu (JICTY), inentnunnx MC, mocuiaHHs
Ha ski € B EN 1995-1-2:2004, pa3zoM 3 TEXHIYHOIO TOTIPABKOIO, HaBEIeHO B 1oaaTKky HA.

Kormii eBponeiicbkux cTaHIapTiB, HENPUHUHATUX SK HAIIOHAJIbHI CTAaHJIAPTH, Ha SKI €
nocwitanHs B EN 1995-1-2:2004, moxxHa oTpumaTtu B I'ojoBHOMY (DOHII HOPMATHUBHUX
nokymenTiB 11 «YxkpHIHL».

Texuiuna nmompaska EN 1995-1-2:2004/AC:2009 no EN 1995-1-2:2004 naBenmeHa B
kiami JICTY-H b EN 1995-1-2:201X nicnsa Jomatky HA.
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Beryn

Leit eBpomneiicekuii cranmapt EN 1995-1-2
MiATOTOBJICHUI TexHiuHUM KOMITETOM
CEN/TC 250  «bymiBenbHi  €Bpokoan»,

ceKkpeTapiaT sKoro yrpumyerhbcsi BSI.

[lpomy eBpormelicbkoMy CTaHAapTy Oyne
HA/IaHO HAILIOHAJIBHHUIA CTaTyC OIYOIIKyBaHHSIM
IZIGHTUYHOTO TEKCTY a00 yXBaJICHHSM HE ITi3HiIIe
cepnast 2007 p., a HaAIOHAIBHI CTaHAAPTH, IO
MalOTh 3 HUM PO30DKHOCTI, OyAyTh BHIIyYeHI HE
nizuimre 6epesns 2010 p.

[leii eBpomelchbKUN CTaHAAPT 3aMIHIOE
ENV 1995-1-2:1994.

CEN/TC 250 BiamoBimaibHHH 3a BCl
BbynisenbH1 €Bpokoau.

3rifH0O 3  BHYTPIIIHIMM  [OCTaHOBaMU
CEN-CENELEC meit cramapt 3000B’s13aHi
BIIPOBAUTH HaIlOHAJIbHI opraHizamii 31
CTaHJIapTH3allii Takux KpaiH: ABctpii, benbrii,
Kinpy, PecnyOmiku Yexis, [anii, EcToHii,
Oisaaii, @Opanmii, Hivewunan, [pertii,
VYropunu, Icmanmii, Ipmanaii, Iramii, Jlarsii,
JlutBu, JlrokcemOypry, Manbstu, Hinepnaumis,
Hopserii, Ilonbmi, Ilopryranii, CrnoBayunHu,
Crnogenii, Icmanii, [lIBemnii, IIBeitmapii Ta O6’ex-
Hanoro KopouticTaa.

VI

Foreword

This European Standard EN 1995-1-2 has
been prepared by Technical Committee
CEN/TC250  «Structural  Eurocodes», the
secretariat of which is held by BSI.

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

This  European
ENV 1995-1-2:1994.

CEN/TC250 is responsible for all Structural
Eurocodes.

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

Standard  supersedes
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HAIIIOHAJIbHUM CTAHJIAPT YKPAIHUI

€spoxon S. IIpoexTyBaHHs 1epeB’sIHMX KOHCTPYKUIii
Yacruna 1-2.
3araabHi mosokeHHs1. Po3paxyHOK KOHCTPYKIiil HAa BOTHeCTiHKiCTh
EBpoxona 5. IIpoekTupoBanue AepeBIHHbIX KOHCTPYKIUI
Yacrp 1-2.
OO0mme noso:xxkenns. Pacuer KOHCTPYKIil HA OTHECTONKOCTD
Eurocode 5. Design of timber structures
Part 1-2. General rules. Structural fire design

OcHOBHU NpOrpaMu €BpOKoOiB

B 1975 poui xowmicis €Bponeiicbkol
CHUIBHOTHU MpPUMHSIIA PILIEHHS 100 TUIaHy il y
cdepi OymiBHUIITBA HA MiAcTaBi cTaTTi 95 Yromau.
Mertoro mnaHy Al OyJa0 YCYHEHHS TEXHIYHHMX
MEepelKoyy Juid TOPTiBiIi Ta  Y3TOJKEHHS
TEXHIYHUX YMOB.

B mexax nporo miany aiii Kowicis movana
BIIPOBA/KYBATU CUCTEMY Y3TOJPKEHUX TEXHIYHHX
MpaBWJI JJIsl IPOEKTYBaHHS OyaAiBeNb Ta CHOpPYI,
o0 Ha TEpPHIOMYy €Tami Majld  CTaTu
QIBTEPHATUBOIO UYMHHUM JEp)KaBHUM HOpMam
JIep>KaB-4JIeHIB, a 3PEIITO0 MaJIk 3aMIHUTH iX.

[IpoTsrom m'stHamusTa pokiB Kowmicis 3a
nornomororo  PoGodoro komirery, 10 CKJIamy
SIKOTO BXOJMJIM TPEACTaBHUKH JIep>KaB-UJICHIB,
po3pobiisina mporpamy €BpPOKOIIB, Pe3ylIbTaTOM
4oro craja myOmikamii Tepmoro IMOKOJIHHS
€pornericbkux HOpM y 1980-x poxkax.

B 1989 pomi Kowmicis Ta aepaBu-djieHU
EU (€Bpomeiicbkoi  cmimbHoTH) 1 EFTA
(EBpomeiicbkoi acoriaiii BUIBHOI TOpPriBii), Ha
mizcrasi yroz[I/Il mibk Kowmiciero Ta CEN
(€BpormnelicbkiM KOMITETOM 31 CTaHIapTU3a-1iii),
BUPIIINUIN TepeaTH MiArOTOBKY Ta MMyOJiKaIlito
€spokonie g0 CEN 3a gomomoror cepii
Manparis, mo0 y MaildyTHbOMY HaIaTH
€BpokosaM crtatyc €BpPONEHCHKOTO0 CTaHIAPTY
(EN). HLe ¢axmuuno mnos'szye €Bpoxoau 3
nosioxkeHHsiMu  JlupektuB Pagu Ta/abo pimeHb
Kowmicii crocoBHO €BpoNeWCchKUX CTaHIAPTIB
(mampuxinaz, Aupextusa Pagu 89/106/EEC mono

1 Vroma mix Kowmiciero €sporreiicbknx CIHTBHOT i
€pporeiickknM KoMiTeToM cranmaptuzanii (CEN) momo
pobotu Hax €BpOKOAaMHU ISl MIPOSKTYBaHHA OYHiBEeNb Ta
ciopyn (BC/CEN/03/89).

Yuuauni Big 201X-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

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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OyniBenbauX BUpOOB — CPO — Ta JlupexTuBu
Pamgu 93/37/EEC, 92/50/EEC i 89/440/EEC mozno
IPOMAJICHKUX MPOEKTIB Ta KOMYHAIBHUX MOCIYT 1

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

IIporpama Oy/1BEeIbHUX €BpoOKOIiB

BKJIIOYAa€ TaKi CTaHIApTH, MO B OCHOBHOMY
CKJIAJIAOThCA 3 JEKUTBKOX YaCTHH:

EN 1990  €Bpoxony  0:
MIPOEKTYBAaHHS KOHCTPYKII1H

EN 1991 €Bpokog 1: [lii Ha KOHCTpYKITii

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

EN 1993 €spoxox 3: IlpoekryBaHHs
CTaJIEBUX KOHCTPYKIIIH

EN 1994 €spoxox 4: IlpoexkryBaHHs
CTasIe3a11300€TOHHUX KOHCTPYKI[1H

EN 1995 €sBpokon 5: IlpoexryBaHHA
JIepeB'SHUX KOHCTPYKITIH

EN 1996 €Bpokon 6: IIpoexryBaHHA
KaM'SsHUX KOHCTPYKIIiH

EN 1997 €Bpokon 7:
MIPOEKTYBaHHS

EN 1998 €Bpokon 8: IIpoexryBaHHA
CEHCMOCTIMKUX KOHCTPYKITIi

EN 1999 €Bpokon 9: IlpoekTyBaHHs
QITFOMIH1€EBUX KOHCTPYKITIN

€BpOKOJIM BU3HAYAIOTH BIMOBINAIBHICTH
pO3MOPSAYMX  OpraHiB  JEp’KaB-wWICHIB  Ta
3axXMINAI0Th 1X MPaBO BU3HAYATH BEIUYMHH, IO
CTOCYIOThCSl MHTaHb PETyJIIOBaHHA O€3NeKu Ha
HaIllOHAJLHOMY PIiBHI, SKIIO Il BEJIMYHWHHU
BIIPI3HAIOTHCS JIJIS BCIX JA€prKaB-uICHIB.

OcHoBH

['eoTexHiune

Craryc Ta
€BPOKOIB

Hepxapu-uienn EU ta EFTA Bu3HamTH,
mo €BpPOKOAM CIYKaTh OCHOBOIOJIOKHUMU
JOKYMEHTaMHU JUIsl TAKUX IILUICH:

— gK 3aco0u 3a0e3ledyeHHs BIANOBIIHOCTI
OymiBenb Ta  CIOPYJ OCHOBHMM  BHMOTam
Hupextusu Panu 89/106/EEC, 30xpema 0CHOBHii
BuMO3i Nel «MexaHiyHUI OITip Ta CTIMKICTH» Ta
ocHOBHill BuM03i No2 «IloxkexHa Oe3nexa

chepa  3acTrocyBaHHA

— sK OCHOBa /s YKJIAJaHHA YroJ Ha
OyniBenbHI pPOOOTHM Ta CYNYyTHI 1HXEHEpHI1
MOCITYTH

— SIK OCHOBA JUISl PO3POOJICHHS Y3TOIKEHUX
TEXHIYHUX YMOB Ha OyniBenbHi Bupoou (ENwu and
ETAm).

Ockimekn  €Bpokoau  Oe3nocepeHbo

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

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

EN 1990 Eurocode 0: Basis of Structural
Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete
structures

EN 1993 Eurocode 3: Design of steel
structures

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

EN 1995 Eurocode 5: Design of timber
structures

EN 1996 Eurocode 6: Design of masonry
structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures
for earthquake resistance

EN 1999 Eurocode 9: Design of aluminium
structures

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

Status and field of application of
eurocodes

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

— as a means to prove compliance of
building and civil engineering works with the
essential requirements of Council Directive
89/106/EEC, particularly Essential Requirement
Nel — Mechanical resistance and stability — and
Essential Requirement No2 — 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)

The Eurocodes, as far as they concern the



CTOCYIOThCSL OyNiBENBbHUX pPOOIT, BOHU MAaIOTh
npsMuii 38’130k 3 TIyMauHUMH JOKYMEHTamuZ,
0 HnocwiarThcsa Ha crartio 12 CPD, xoua
BIJIPI3HAIOTHCS BiJ] TapMOHI30BaHUX CTaHIAPTIB
Ha Bupo6u®. TakuM 4YMHOM, TEXHIUHi ACIEKTH,
0 BHUHUKAIOTh TPH 3aCTOCYBaHHI €BpPOKOIIB,
MaloOTh OYTH BIAMIOBIHO PO3TIIsiHYTI TeXHIYHUMU
komireramun CEN Ta/abo pobouumu rpymnamu
EOTA, mo po3poOssa0Th CTaHIapTH  Ha
OymiBeNbHI BHpPOOW, JUIS JOCATHEHHS TTOBHOT
BIJIOBITHOCTI TEXHIYHUX YMOB €BpPOKO/IaM.

€Bpoxoiu BCTAHOBJIIOIOTH 3araJjibHi
MpaBHja TPOEKTYBAHHS IS TOBCSKACHHOTO
3aCTOCYBaHHA fIK Ul NPOEKTyBaHHS OyiBesb B
UIOMy, TaK 1 IX CKJIAQIOBHX 4YacTWH, SK
TPAOUI[IAHUX, TaKk 1 HOBHUX. Y BHUIAAKaxX
HETUIOBOi (GopMH  KOHCTPYKIii abo yMOB
MIPOEKTYBaHHS, N KOHKPETHO HE
PO AAI0THCS, HEOOXITHA JOIaTKOBA €KCIIePTHA
OIlIHKa MPOEKTYBAJIbHUKA.

Hauionajabhi CTAH/IAPTH, 1o
BIIPOBA/IKYIOTh €BPOKOIU
HamionansHi CTaHJIapTH, 10

BIPOBA/KYIOTh  €BPOKOAM, MICTITh IOBHUHI
TeKCT €BpOKOy (BKIIOYHO 3 yciMa J0JaTKaMHM),
mo Bunmanuii CEN, sgxmii Moke IONOBHIOBAaTH
Hamionansuuii TUTYJIBHUN apKyII Ta
HamionanpHuii BCTym Ha TMOYaTKy, a TaKOX
HamionansHMii 104aTOK B KIHIT.

HamioHaneHMii [104ATOK MOXE MICTUTH
iH(pOpMaIlil0 JIUIIE CTOCOBHO THX IapaMeTpiB,
110 3aJIUIICH] BIIKPUTHUMU B

2 Bignosiano 1o ct. 3.3 CPD ocuoszi Bumoru (ERs)
HaOyAyTh YiTKOI (OPMH Yy TIOyMauyHHX JIOKYMEHTax IUis
CTBOpEHHS HEOOXIHUX 3B'S3KIB Mi’K OCHOBHUMH BUMOTaMH
Ta MaHJaTaMu Ha rapMonizoBani ENu ta ETAGH/ETAum.

8 Bigmosiguo mo cr. 12 CPD TIIyMadHi JOKYMEHTH
MaroTh:

a) HamaTh 4YiTKy (opMy OCHOBHMM BHUMOTaM,
Y3TOAMBIIY TEPMIHOJIOTIIO Ta TEXHIUHI 3acaly, i BKa3aBIIN
KJacu abo piBHI ISl KOXKHOI BUMOTH, /i€ TIe He0OXiIHO;

b) BKa3zaTH METOAM CIIBCTaBJICHHS IUX KJIAaciB abo
piBHIB BHMOT 3 TEXHIYHUMH YyMOBAMH, HATIPHUKIAT,
METOAaMH PO3pPaxyHKy Ta TIEpeBIpKH, TEXHIYHUMHU
NpaBHIaMH IPOSKTYBaHHS TOIIIO;

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

€Bpokonu ¢haxmuuro BiIITPalOTh MOAIOHY PONb y
cdepi ER 1 Ta yacturam ER 2.

€BpoKOJax JUId HaIlOHAIBHOTO BHOOpY, TaK

npACTY-H b EN 1995-1-2:201X

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

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

National standards implementing
eurocodes
The National Standards implementing

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

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

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.

choice, known as Nationally Determined

3



npACTY-H b EN 1995-1-2:201X

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

— 3HaueHHs Ta/abo0 kiacH, siKki B €BpPOKOII
JAl0ThCS Ha BHOIP;

— 3HAUEHHS, JUIA AKUX y €BpPOKOJII IaHO
JIUIIE TIO3HAYCHHST;

ocobnmuBi  nmaHi Kpaimm  (reorpadiuHi,
KJIIMAaTUYHI TOIIO), HANPHUKIIAA, KapTa CHIrOBOTO
MIOKPHUBY,

— MeToaMKa, Ui sikoi B €BpPOKOII IaHO
JIbTEPHATHBHI METOTUKH.

JlomaTok Takok MOKE MICTUTH:

- pilIEHHS I0JI0 3aCTOCYBaHHS JOBITKOBUX
JIOIATKIB,

— TMOCWJIaHHS Ha JOJAaTKOBY HECYIIEPEWINBY
iHpopMallito, 10 JOoNoMarae KOpHCTyBadeBl
1aCTOCOBYBAaTU €BPOKO/I.

3B's130K MisK
rapMOHi30BAaHMMH  TeXHIYHHMMH
(ENbI TA ETABbI) 17151 BUPOGiB

Heo6ximHO Y3roJauTH rapMOHI30BaHI1
TEXHIUHI yMOBH JUIsi OyniBEIbHUX BHpPOOIB Ta
TeXHiYHi HOpMU 11 OyaiBenbHuX crnopya®. Kpim
TOro, moBHa iHdopmarlis, mo cymnpoBomkye CE
MapKyBaHHs  OyJiBeTbHUX BHUPOOIB, 1€ €
MOCWJIaHHSI Ha €BPOKOAM, Ma€ YITKO 3a3HavyarTH,
ki HarioHanpbHO BHW3HauYeHI TapameTpu Oyiu
BpaxoOBaHI.

€BPOKOJAAMH Ta
yMOBaMu

JlonaTkoBa indopmanis, 111 (1) €
cueniaabHoo a1 EN 1999-1-2

EN 1999-1-2 MIiCTUTh NPUHIMUIK, BUMOTH
Ta MpaBwWIa MPOSKTYBaHHS OY/iBEIb Ta CIOPY. 31
KOHCTPYKI[if, IO 3a3HaJd BOTHEBOTO BILIUBY,
BpPaXOBYIOYH TaKi aCIIeKTH.

Bumoru 6e3neku

EN 1995-1-2 npusnaueHuii 11 3aMOBHUKIB
OyaiBenbHUX POOIT (HANPUKIIAL, AJIS BUKJIACHHS
iX 0COONMBHUX BHMOT), IPOCKTYBAJIbHHKIB,
MIIPSIAHUKIB Ta OPTraHiB JAepKaBHOT BIIA M.

OCHOBHOIO METOIO 3aXHCTy Bijl TMOXEXKi €
OOMEXEeHHS PH3UKY IS JIOJUHU Ta TpYyIu
moxaed, ix MaiiHa Ta, y pasi noTpeodw,
HABKOJIMIIIHBOTO cepefioBuiia abo MaifHa, Mo
0e3mocepelHbO 3a3Ha€ BIUIMBY BOTHIO Yy pasi
TTOKEXKI.

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

HupextuBa 89/106/EEC BCTaHOBIIIOE OCHOBHI

4

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

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

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

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

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

It may also contain

— decisions on the
informative annexes,

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

application  of

Links between eurocodes and
harmonized technical specifications (ENs AND
ETAs) for products

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

Additional
EN 1999-1-2

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

Safety requirements

EN 1995-1-2 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.

information  specific to

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



BHUMOTH TSl OOMEKEHHS TIOXKEKHUX PU3HKIB!

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

— 3a0e3meuyyBaiacs Hecy4ya 3AaTHICTb
KOHCTPYKTUBHOI CHCTEMH MPOTATOM IEBHOTO
MPOMDKKY 4acy;

—  oOMexyBajocsi  BUHMKHEHHS  Ta
MOIIUPEHHS BOTHIO 1 TUMY B OYAIBIISX;

— 00OMeXyBaiocsi TOIIMPEHHS BOTHIO Ha
cycimHi OymiBi;

— MENIKaHIll MOTJU 3aJUIIUTA OYyIiBIl ab0
BPATYBATHUCS IHIIUMH CIIOCOOAMU;

— BpaxoByBajacsi Oe3leka I0XKEXKHO-
PATYBAIBHUX MIAPO3ILTIBY.
3rigHo 3 TayMayHuMm  JlokymeHTOM

"Tloxexna Oesmexa' OCHOBHA BHMOTa MOKE
OyTh JOTpUMaHa PI3HUMH  MOXJIHBOCTSIMHU
CTpaTeriii MmoXexHoi Oe3neKu, 1[0 MepeBaXaroTh
y Jlep)kaBax-wieHaX, TAaKUMHU SK CICHApIi
YMOBHOI TMOXEX1 (HOMIH&JIbHI TMOXexX1) abo
cleHapii peaigbHOI (TapaMeTPUUYHOl) MOXKEXKI,
BpaxoBYIOUM MacuBHI Ta/ab0 aKTHBHI 3aX0]u
BOTHE3aXHUCTY.

Yactuaun byxpiBenbHUX  €BPOKOJIB, IO
BCTQHOBIIIOIOTh ~ MpaBWja A PO3PaxyHKY
KOHCTPYKI[IH Ha BOTHECTIMKICTb, CTOCYIOTHCS
0COOJIMBUX MIAXO/IB 10 TACUBHOTO BOTHE3aXHUCTY
II0JI0 MPOEKTYBAHHS KOHCTPYKIIN Ta Oyab-sSKHX
iX yacTUH I HEOOX1MHOT HeCy4yoi 31aTHOCTI Ta

oOMexeHH MOTITUPECHHS IMOKEXK1 K
BCTAHOBJIEHO.
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
3aX0JIB IS OIHKM ITACHBHOIO Ta aKTHBHOIO
MPOTHUIIOKEKHOTO 3aXUCTY.

JlomaTKoBI  BHMOTH, IO
HAIIPHUKIIA]T

- MOKJIMBOTO
eKCIUTyaTallii CHUCTEM
IMOKEKOTaCIHHS,

— yYMOB BHUKOPHUCTaHHS
MIPOTHUIIOKEKHOTO BIICIKY;

— BUKOPHUCTAHHS JOMYCTUMUX 130JIALIAHUX

CTOCYHOTBCH,

YJI1alITyBaHHA Ta
ABTOMATHYHOI'O

OyniBni  abo

® nuBmcs ct. 2.2, 3.2(4) T2 4.2.3.3
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89/106/EEC gives the following essential
requirement for the limitation of fire risks:

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

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

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

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

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

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

According to the Interpretative Document
"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 fire
scenarios(parametric fires), 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

5 see clauses 2.2, 3.2(4) and 4.2.3.3

materials, including their maintenance are not
5
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Ta BOTHE3aXHMCHHMX MarepiaiiB, BKIIOYAIOYU iX
oOCIIlyroByBaHHsi, B LbOMY JOKYMEHTI He

pO3TIIATAIOTBCS, OCKUIBKM I  BUMOTH €
pEeIMETOM po3rIIALy KOMIIETEHTHHX
Oprasirizaiii.

3HaYeHHS YaCTKOBUX Koe(]ilieHTIB Ta

IHIIMX I[IOKa3HHWKIB HAIIMHOCTI HaBEIEHI SK
PEKOMEHJIOBaHI 3HAYEHHs, IO 3a0e3MeuyloTh
NpUAHATHUNA piBeHb HaxiiiHOCTL. Bonu Oymm
BpaxoBaHI 3a YMOBH, IO 3aCTOCOBYETHCS
BIMOBIHUI piBeHb KBamiikaimii i ympaBiiHHS
AKICTIO.

MeToauKu po3PaxyHKY

[ToBHA aHANITHYHA METOJIUKA PO3PAXYHKY
Ha BOTHECTIHKICTh Ma€ BpaxoBYBaTH pPOOOTY
KOHCTPYKTUBHOI ~ CHCTEMH 33  IIBUIICHUX
TEMIIepaTyp, MOXJIMBHA BIUIMB TeIla Ta
CHPHUSATIWBI BIUIMBH AaKTUBHUX 1 TACUBHUX
CHUCTEM BOTHE3aXHUCTY, a TAaKOX HEBHU3HAYCHOCTI,
10 TIOB’s13aHi 3 IMMH TPhOMa BIACTHBOCTSIMH, Ta
BIIMOBIIAJIBHICTG ~ KOHCTPYKTUBHOT ~ CHUCTEMHU
(HaciIKK pyiHYBaHHS).

Ha naHmii yac MOXJIMBO 3aCTOCOBYBATH
METOJUKY Il BCTAHOBJICHHS [IHCHOT poOOTH
KOHCTPYKIIii, [0 BKJIIOYAE JIESAKI — SKIIO HE BC1 —
3 [OMX TapaMmeTpiB, Ta  JIOBECTH, IO
KOHCTPYKTMBHa cucremMa abo 1l vacTuHU
BIITBOpIOBAaTUME [IICHY POOOTY MpU peanbHId
noxkexi y Oymunky. OpmHak, sKIIO METOIMKa
IPYHTYETHCSA HA HOMIHAIBHOMY (CTaHAaPTHOMY)
TeMIIEPAaTYPHOMY PEXUMi, TO Kiacudikarlis, 1o
nepenbayae BHU3HAYCHI MEXI BOTHECTIHKOCTI,
BpPaxoBYe€ (mpubIU3HO) BHUIIICHABEICHI
BJIACTHBOCTI Ta HEBU3HAYEHOCTI.

Bapiantu 3acTocyBaHHS LIBOTO CTaHIAPTY
HaBeJICHO Ha PUCYHKY |. Po3pi3HAIOTH BU3HAYCHI
MiIXOMM Ta IMIJXOAW 3acHOBaHI Ha poOOTI
KOHCTPYKIIIH. Busunaueni MiIXOau
BUKOPUCTOBYIOTh HOMIHAJIbHHUI TeMIlepaTypHUi
PeKHM JUISI TEHEepPYBaHHS TEIUIOBUX BIUIMBIB.
[Tigxin 3acHOBaHUIT Ha POOOTI KOHCTPYKIIIH, 110
BUKOPHUCTOBYE IHKEHEPHO-TEXHIYHE
3a0e3MeyeHHs] TOKEXKHOI Oe3MeKH, CTOCYIOThCA
TEIUIOBUX BIUIMBIB, IO 3aJIeXaTh B (PI3UYHUX 1
XIMIYHUX TapameTpiB.

Jns  mpoekTyBaHHS — 3TiTHO 3 IUM
CTaH/IapTOM HEOOX1THO BUKOPHCTOBYBATH
EN 1995-1-2 i BuU3HAYeHHS TEIUIOBUX Ta
MEXaHIYHUX BIUTUBIB Ha KOHCTPYKTHUBHY CHUCTEMY.

3aco0u OpOEeKTYBAHHS

given in this document, because they are subject
to specification by the competent authority.

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

Design procedures

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

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

Options for the application of Part 1-2 of
EN 1995 are 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.

For design according to this part,
EN 1995-1-2 is required for the determination of
thermal and mechanical actions to the structure.

Design aids



OuikyeTbes, O 3ac00M MPOEKTYBaHHS, K1
IPYHTYIOTbCS Ha PO3PAXyHKOBHX MOJIENSIX, IO
HaBeneni B EN 1995-1-2, Gymyrts pospoOiieHi
KOMIETEHTHIUMHU CTOPOHHIMHU OpraHi3aIlisiMH.

OcHoBamii Teker EN 1995-1-2 wmictuth
OUIBIIICTh TOJOBHUX NPUHIUITIB Ta MpPaBU, IO
HEOOXiHI I  ONUCaHHSA  TEIUIOBUX  Ta
MEXaHIYHUX BIUTMBIB HA OYIIBJI Ta CIIOPY/IH.

B nmomarky F (moBigkoBuii) HaBeIeHO
HACTaHOBY, M0  MOKJIMKAaHAa  JIOTIOMOI'TH
KOPHUCTYBa4eBi BHOpaTH BiINOBIAHI METOJUKH
JUTSL IPOCKTYBAHHS JACPEB’ THUX KOHCTPYKITIH.

Hanionaabumii nogarok xo0 EN 1995-1-2

Ile#i cranmapr Hajgae  aJbTepHATUBHI
METOJIMKH, 3HAYEHHS Ta PEKOMEHAI] /Tl KJaciB
3 TPUMITKaMH, IO BKa3ylOTh 1€ HEOOXITHO
3poOuTH HalloHadbHUI BHOIp. TakuM 4YHHOM,
HalllOHAJTFHUNW  CTaHAApPT, M0  BIPOBAIKYE
EN 1995-1-2, wmae wmictutd HamioHansHui
IOJATOK, SKHWA BKJIOYaB OW BCl HAIIOHATBLHO
BH3HAUYEHI TapaMeTpH, IO BHUKOPHUCTOBYIOTHCA
JUIsl TIPOEKTYBaHHA OyaiBeNb Ta CHOPYH, SKi
OyayTh moOy/nOBaH1 y BIANOBIAHINA KpaiHI.

Hamionaneuuit  BuOip  JO3BOJIEHO B
EN 1995-1-2 y Takux myHKTax:
2.1.3(2) MakcuManbHHA npupict

TEeMIIepaTypu AJsl OrOpoJKYBalbHOI 3JaTHOCTI B
yMOBax NapaMeTPUYHOTO BOTHEBOTO BILIUBY;

2.3(1)P  Koedimient HamiiHOCTI  [JIs
BJIACTUBOCTEH MaTepiaiB;

2.3(2)P  Koedimient HamiiHOCTI  mJIs
BJIACTUBOCTEH MaTepialiB;

2.4.2(3) KoedimieHT  3HWKEHHS IS

CIIOJIyYCHHS HABAHTaKCHb,
4.2.1(1) Merox BH3HAYECHHS BJIaCTUBOCTEH
MOIIEPEYHOTO TIEPEPI3y.

npACTY-H b EN 1995-1-2:201X

It is expected, that design aids based on the
calculation models given in EN 1995-1-2 will be
prepared by interested external organizations.

The main text of EN 1995-1-2 includes
most of the principal concepts and rules
necessary for describing thermal and mechanical
actions on structures.

In an annex F (informative), guidance is
given to help the user select the relevant
procedures for the design of timber structures.

National annex for EN 1995-1-2

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 1995-1-2 should have a
national annex containing all Nationally
Determined Parameters to be used for the design
of buildings and civil engineering works to be
constructed in the relevant country.

National choice is allowed in EN 1995-1-2
through:

2.1.3(2) Maximum temperature rise for
separating function in parametric fire exposure;

2.3(1)P Partial factor for material
properties;

2.3(2)P Partial factor for material
properties;

2.4.2(3) Reduction factor for combination
of actions;

4.2.1(1) Method for determining cross-
sectional properties.
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Meronuku po3paxyHKy
Design procedures

Busnaueni npasuna (TemnoBi BrumBY 3a

HOMIHAJIEHOTO TEMIIEPATYPHOT'O PEKHMY)

Prescriptive Rules (Thermal actions given
by nominal fire curves)

Hopwmu 3acHoBaHi Ha poboti (DiznaHo
obrpyHTOBaHI TeruioBi BIUTUBH)
Performnce-Based Code (Physically based
Thermal Action)

Bubip npoctoi abo yrouHeHUX Monenen
PO3BHUTKY ITOXKEXK1
Selection of Simple or Advanced Fire
Development Models
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TIpocti MoeNi po3paxyHKy
Simple Calculation Models
VYTOo4HEHI MoeNi PO3paxyHKyY
IIpocti MojieIti po3paxyHKy
Simple Calculation Models

Advanced Calculation Models

VYTouHEeHI MoaeNi Po3paxyHKy

Advanced Calculation Models
VYTOouHEeHI MoaeNi PO3paxyHKy

Advanced Calculation Models

Ipocti Moaeni po3paxyHKy

Simple Calculation Models
VYTouHeHi Moaeni po3paxyHKy
VYTouHeHi Moneii po3paxyHKy | |
Advanced Calculation Models

Advanced Calculation Models
VYTouHeHi Moaeni po3paxyHKy

Advanced Calculation Models

Pucynok 1 — BapianTu METOMK pO3paxyHKY

Figure 1 — Alternative design procedures



Po3aia 1 3arajabHi moJ1o:keHHA
1.1 Cdepa 3acrocyBaHHs

1.1.1 C¢epa 3acrocyBannsa €Bpokoaa S

(1)P €Bpokoj 5 MOIMIMPIOETHCS HA MPOCKTYBAHHS
OyZIMHKIB Ta CHOpPYAZ 3 KOHCTPYKLIAMH 3
NepeBUHU (CYIUIBHOI, 00pOOJIEHOT Ta CTpyraHoi
JIepeBUHU 200 Y BHII CTIHOK, JIOIIATOKICEHUX 200
JepeB’IHUX CTPYKTYPHHX BHPOOIB, HANpPHUKIIA]
(daHepoBaHUX MarepiaiiB) abo JepeB’STHUX ILIUT,
3’€IHaHUX 3a JIONIOMOTOI0 KJICI0 YU MEXaHIYHUX

KPIIJIEHb. Bin Bi/MOBiIa€e OCHOBHUM
MOJOKEHHSIM 1 BHMoOraMm miofo ix Oe3mekd Ta
eKCIUTyaTal[lifHOI  MpUIATHOCTI,  OCHOB  iX

MPOEKTYBaHHSI Ta KOHTPOJIIO, $IKI HaBEJEHI B
EN 1990:2002.

(2)P €Bpoxon 5 crocyerbcs JMIIE BUMOT
MEXaH14yHOT MILIHOCTI, eKCIUTyaTaliiftHOT
MPUIATHOCTI, JIOBFOBIYHOCTI Ta BOTHECTIMKOCTI
JepeB’THUX  KOHCTpYyKUiA.  [Hmi  BuMoOrw,
HaIpHKIaJ, CTOCOBHO TEIJIO- Ta 3BYKOI3OJIALII,
HE PO3TJISAAI0ThCS.

(3) Ilepenbavaerbcst KOpUCTyBaHHS €BPOKOJIOM 5
B [IO€IHAHHI 3:

EN 1990:2002 "EBpokon -
MPOEKTyBaHHs OyiBENb Ta CIOPy'";
EN 1991 "BnnuBu Ha Oyaimi";

EN's ans OyniBenbHHX BUPOOIB, MO CTOCYIOTHCS
JIEpEeB’ STHUX KOHCTPYKITIi;

EN 1998  "lIpoektyBaHHS
KOHCTPYKITIH"

OcHoBH

CEMCMOCTINKNX

(4) €Bpokoj 5 mOALISETHCSA Ha Pi3HI YACTHHU:

EN 1995-1 3aranpHi MOJIO)KEHHS,

EN 1995-2 Mocrn.

(5) EN-1995 1 «General» Bkiro4ae:

EN 1995-1-1 3arambHi moJyiokeHHs — 3araljibHi
MpaBUJIa Ta MpaBuiia OyiBelb;

EN 1995-1-2 3aranpHi monoxkeHHs. Po3paxyHok
KOHCTPYKI[ilf HA BOTHECTIMKICTb.

(6) EN 1995-2 nocumaerbcs Ha EN 1995-1-1.
TTonoxeuusa EN 1995-2 n1onoBHIOIOTE TOJI0KEHHS
EN 1995-1.

1.1.2 Cdepa 3acTocyBaHHSI HACTAHOBH

(1)P Ile#t craHmapT CTOCYETHCS MPOCKTYBAHHS
JIepeB’SHUX KOHCTPYKIIN Ha BUIAJ0K aBapifHUX
CUTyaIlill MiJ Yyac TMOXKeXi Ta MpU3HAuYeHa IS
KopuctyBaHHs pazoMm 3 EN  1995-1-1 rta
EN 1991-1-2:2002. Cranmapr EN 1995-1-2
BHU3HAYa€ PI3HULIO a00 JOMOBHIOE BUMOTH JIO

npACTY-H b EN 1995-1-2:201X

Section 1 General
1.1 Scope

1.1.1 Scope of Eurocode 5

(1)P Eurocode 5 applies to the design of buildings
and civil engineering works in timber (solid
timber, sawn, planed or in pole form, glued
laminated timber or wood-based structural
products, e.g. LVL) or wood-based panels jointed
together with adhesives or mechanical fasteners.
It complies with the principles and requirements
for the safety and serviceability of structures and
the basis of design and verification given in
EN 1990:2002.

(2P Eurocode 5 is only concerned with
requirements  for  mechanical  resistance,
serviceability, durability and fire resistance of
timber structures. Other requirements, e.g
concerning thermal or sound insulation, are not
considered.

(3) Eurocode 5 is intended to be used in
conjunction with:

EN 1990:2002 Eurocode - Basis of structural
design”

EN 1991 “Actions on structures”

EN'’s for construction products relevant to timber
structures

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

(4) Eurocode 5 is subdivided into various parts:
EN 1995-1 General

EN 1995-2 Bridges

(5) EN 1995-1 “General” comprises:

EN 1995-1-1 General — Common rules and rules
for buildings

EN 1995-1-2 General — Structural Fire Design

(6) EN 1995-2 refers to the General rules in EN
1995-1-1. The clauses in EN 1995-2
supplement the clauses in EN 1995-1.

1.1.2 Scope of EN 1995-1-2

(1)P EN 1995-1-2 deals with the design of timber
structures for the accidental situation of fire
exposure and is intended to be used in
conjunction with EN 1995-1-1 and
EN 1991-1-2:2002. EN 1995-1-2 only identifies
differences from, or supplements normal

9
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MIPOEKTYBaHHS 32 HOPMaJIbHOT TeMIepaTypu

(2)P HacrtanoBa CTOCYEThCS TIIBKM MACHBHHX
METOJIB 3aXHUCTy MiJ dYac TMOXEXKi. AKTHUBHI
METO/IM 3aXHCTY HE HAaBEJICHI.

(3)P Cranmapt 3aCTOCOBYETBCSI 10 KOHCTPYKIIIi,
10 MalTh BHUKOHYBATH KOHKpETHI (QYHKIIi mix
9ac MOKEXI:

— 3amno0iraHHs  TepeaYacHoOro
KOHCTPYKIIi (Hecyda 34aTHICTB);
— OOMEXKEHHsI TOIIMPEHHS BOTHIO (IOJIyM s,
rapsyux rasiB, HQUIUIIKOBOTO HArpiBaHHs) 3a
MEXi  BHW3HAYCHHX 30H  (Oropo/pKyBaibHA
3/1aTHICTD).

(4)P B cranmapti EN 1995-1-2 HaBesieHO OCHOBHI
MOJIOKEHHSI MO0  PO3PAaxXyHKY JIepeB’sSTHUX
KOHCTPYKIIIH 32 OCOOJTMBUMU BUMOTaMH 3 OTJISITY
Ha BUIIICHABE/ICHE.

(5)P Crammapr EN 1995-1-2 crocyerbes
KOHCTPYKII ab0 YacTUHU KOHCTPYKTHBHOT
CUCTEMH, sK1 epedyBaroTh B Mexkax aii EN 1995-
1-1 Ta 3ampoexkToBaH1 BiAMOBITHUM YHHOM.

(6) HaBemeni Meroau 3acTOCOBYHOTH MJISI YCiX
BHpOOIB, MO MIANANAIOTH IMiA 0 CTAaHIApTIB,
3a3HaYEHUX B 1[Il HACTAHOBI.

pyWHYBaHHS

1.2 HopmaTuBHi oCHJIaHHA
(1) Ile#t eBpomeMChKMIA CTAaHAAPT MICTHUTH
3acTapiii Ta He 3acTapisli MOCHJIAHHS, TIOJIOKCHHS
3 iHmUx myomikamid. [{i HopMaTUBHI TOCUIaHHS
IUTYIOTBCS B HEOOXIIHUX MICISIX Y TEKCTi, a
nyosikamii mepeniveHi Huwx4ve. s 3actapimmx
MOCHJIaHb, OUTBIN Mi3HI 3MIHM OyAb-sIKOi 3 IHX
myOJTiKaIiii 3aCTOCOBYIOTHCS 0 HACTAHOBHU TO/I,
KOJIM BOHHM BHOCSITHCS Uepe3 3MiHy 70 MyOsikairii.
Jlia He 3acTapuiMX MOCUJIaHb, OCTAHHE BUJAHHS
nyOJikarii mpomoHyeThes 10 myoOmikamii. s He
3acTapiiux  MOCWJIaHb, OCTaHHE  BUJAHHS
nyOmikamii TpOMOHYETbCS 1O BUKOPUCTaHHS
(BKJIFOYHO 3 TOTIOBHEHHSIMU )
EN 300 I[Tnutn JIEPEBOBOJIOKHHCTI 3
OJIHOCTIPSIMOBAHUM PO3TAIIyBaHHSM BOJOKOH —
Busnauenns, kinacudikaris i TEXHIYHI YMOBH
EN 301 Kneiiki, peHONBbHI Ta aMiHOIUIACTHYHI
PEYOBHHU I HECYUHX JIEPEB’IHUX KOHCTPYKIIIi;
Kknacudikaiis 1 TEXHIYHI BHMOTH Ji(o)
XapaKTePUCTHK
EN 309 lepeBocTpyKKOBI IUINTH — Bu3HaueHHs 1
Kknacudikaiis
EN 313-1 @anepa — Knacudikamis 1
tepminosoris. Yactuna 1: Knacudikaris
EN 314-2 danepa — fxkicth 3’enHanns. YacTtruHa
2: Bumoru
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temperature design.

(2P EN 1995-1-2 deals only with passive
methods of fire protection. Active methods are not
covered.

(3)P EN 1995-1-2 applies to building 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 (flames, hot gases, excessive
heat) beyond designated areas (separating
function).

(4)P EN 1995-1-2 gives principles and application
rules for designing structures for specified
requirements in respect of the aforementioned
functions and levels of performance.

(5)P EN 1995-1-2 applies to structures or parts of
structures that are within the scope of
EN 1995-1-1 and are designed accordingly.

(6)P The methods given in EN 1995-1-2 are
applicable to all products covered by product
standards made reference to in this Part.

1.2 Normative references

(1)P This European Standard incorporates by
dated or undated reference, provisions from other
publications. These normative references are cited
at the appropriate places in the text and the
publications are listed hereafter. For dated
references, subsequent amendments to or
revisions of any of these publications apply to this
European Standard only when incorporated in it
by amendment or revision. For undated references
the latest edition of the publication referred to
applies (including amendments).

European Standards:

EN 300 Oriented strand boards (OSB) -
Definition, classification and specifications

EN 301 Adhesives, phenolic and aminoplastic for
load-bearing timber structures; classification and
performance requirements

EN 309 Wood particleboards — Definition and
classification

EN 313-1 Plywood - Classification and
terminology. Part 1: Classification

EN 314-2 Plywood — Bonding quality. Part 2:
Requirements



EN 316 JlepeBUHHO-BOJIOKHHUCTI IUTMTH —
BusnauenHs1, knacudikaiis i mo3Ha4YCHHS;

EN 520 Timcokapronni nuctd — BusHadenHs,
TEXHIYH1 BUMOTH, METOIH BUTIPOOYBaHHS;

EN 912 Jlerani kpimyieHHs nepeBUHU — TexHiuH1
YMOBH JUIsl 3’ €JHaHb /7S IEPEBUHU

EN 1363-1: BunpoOyBaHHSI Ha BOTHECTIHKICTh —
Yacrtuna 1: 3aranbpHi BUMOTH

EN 1365-1 BunpoOyBaHHs Ha BOTHECTIHKICTBH
HeCy4nx OyAiBeNbHUX KOHCTpPYyKIii — Yactuna 1:
Crinun

EN 1365-2 BunpoOyBaHHs Ha BOTHECTIHKICTBH
OyaiBeNnbHUX KOHCTpyKHi — Yacrtuna 2:
IlepexkpuTTs Ta MOKPUTTSA

EN 1990:2002 €Bpokoa: OCHOBM NMPOEKTYBaHHS
Oy/iBeIb Ta CIIOPYT

EN 1991-1-1:2002 €Bpokonx 1: J[lii moxo
KOHCTpyKIid — Yacruna 1-1: 3arampui mii —
I'yctuna, BmacHa Bara Ta  TIPUKIAJCHI
HaBaHTaXeHHsI Ha OyAiBII

EN 1991-1-2:2002 €Bpokonx 1: Jlii moxo
KOHCTpyKIid — Yactmra 1-2: 3aranpHi mii —
BB Borsto

EN 1993-1-2 €Bpokon 3: IIpoekryBaHHs

CTaleBUX  KOHCTpyKHii - YactmHa  1-2:
BOTHECTIHKICTh

EN 1995-1-1 €spokon 5: IlpoekryBaHHs
NEepeB’stHUX ~ KOHCTpykmin — Yacrumaa 1-1:

3aranbHi BUMOTH — 3arajbHi MpaBuja 1 mpaBuia
MPOEKTyBaHHs OyiBEIb

EN 12369-1 JlepeBuHHI TJTUTH —
XapakTepuCTU4H1 3HAYEHHS MJIS MPOEKTYBAHHS
KOHCTPYKITIH - Yactuna 1: [matu
JIepPEBOBOJIOKHUCTI 3 OJIHOCIIPSIMOBaHUM
pO3TalllyBaHHSIM  BOJIOKOH,  JIEPEBOCTPYKKOBI
IUTUTH 1 AEPEBUHHO-BOJIOKHUCTI IJTUTH

EN 13162 TemnoizonsauidHi  BupoOu  JuIst
OyniBHMIITBA — BrpoOu 3 miHepansHOi Batu (MB)

3aBOJICBKOTO BHTIOTOBJICHHSI — TexHi4HI yMOBHU
M/103
EN 13381-7 Meroaun BumpoOyBaHb  JIJs

BU3HAYECHHS MTOKPAICHHS BOTHECTIHKOCTI
€JIEMEHTIB KOHCTpYKLi — Yactuna 7: 3axucr
JiepeB’THUX KOHCTPYKIIii (BOrHE3aXHUCT)

EN 13986 [lepeBuHHI IUIMTH Ui KOHCTPYKIIN —
BrnacTtuBocTi, OIliHKa BIAMOBITHOCTI 1 MApKyBaHHS

EN  14081-1 J[leper’sHi  KOHCTpYKUIii —
CopryBaHHs JIepEeBUHU IPSMOKYTHOTO
MOTIEPEYHOTro Mepepizy 3a MilHicTio — YactuHa 1:
3aranabpHi BUMOTH

EN 14080 Heper’sani koncTpykuii — Kieena
1IapyBara JiepeBuHa — Bumoru

npACTY-H b EN 1995-1-2:201X

EN 316 Wood fibreboards -
classification and symbols

EN 520 Gypsum plasterboards - Specifications -
Test methods

EN 912 Timber fasteners — Specifications for
connectors for timber

EN 1363-1 Fire resistance tests — Part 1. General
requirements

EN 1365-1 Fire resistance tests for loadbearing
elements — Part 1: Walls

Definition,

EN 1365-2 Fire resistance tests for loadbearing
elements — Part 2: Floors and roofs

EN 1990:2002 Eurocode: Basis of structural
design

EN 1991-1-1:2002 Eurocode 1 Actions on
structures Part 1-1: General actions — Densities,
self-weight and imposed loads for buildings

EN 1991-1-2:2002 Eurocode 1: Actions on
structures — Part 1-2: General actions — Actions

on structures exposed to fire

EN 1993-1-2 Eurocode 3: Design of steel
structures — Part 1-2: General — Structural fire
design

EN 1995-1-1 Eurocode 5: Design of timber
structures — Part 1-1: General — Common rules
and rules for buildings

EN 12369-1 Wood-based panels — Characteristic
values for structural design — Part 1: OSB,
particleboards and fibreboards

EN 13162 Thermal insulation products for
buildings — factory-made mineral wool (MW)
products — Specifications M/103

ENV 13381-7 Test methods for determining the
contribution to the fire resistance of structural
members — Part 7: Applied protection to timber
members

EN 13986 Wood-based panels for wuse in
construction - Characteristics, evaluation of
conformity and marking

EN 14081-1 Timber structures — Strength graded
structural timber with rectangular cross section —
Part 1, General requirements

EN 14080 Timber structures — Glued laminated
timber — Requirements
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EN 14374  JlepeB’siHi  KOHCTpYyKHil  —
KoncrpykruBHi (anepoBani mnwiomarepiaam —
Bumoru

1.3 llpunymenHus
(1) HdomatkoBO A0 3arajbHUX MPHUIYIICHb, IO
naBeneni B EN 1990:2002, npuiiasaro, mo Oy/b-
AKi TAacWBHI CHUCTEMH BOTHE3aXHCTy, fKi
BpaxoBaHi PH MPOEKTyBaHHI, OyIyTh BiAMOBIIHO
00CITyrOBYBaTHCH.

1.4 Po3bixHOCTI MK
NMpaBUJIAMHU 3aCTOCYBaHHS

(1)P 3acTrocoByroTh mpaBuiIa, 10 HaBEJEHI B
nyHkTi 1.4 EN 1990:2002.

NpUHIOUIIAaMH Ta

1.5 Tepminu Ta BU3HAYeHHSA NOHATH

(1)P 3acrocoByroThCs TpaBWiIa 110, HABEJICHI B
1.5 EN 1990:2002 Ta 1.5 EN 1991-1-2

(2)P 3acTocoByrOThCSI TEpMIHM Ta BHU3HAYCHHS,
mo HaseneHi B Yacturi EN 1995-1-2 B Ttakomy
3HAYEHHI:

1.5.1 Jlinist 00ByI/1Y0BaHHS
Mexa MDK OOBYIJI€HHMM MLIApOM 1 NPUBEICHUM
MOTIEPEYHHM TIepePi3oM

1.5.2 PoOoumii monepeyHuii mepepis
[Tonepeunuii mepepi3 OKpemMOi KOHCTPYKIIII TMpi
pO3paxyHKy Ha BOTHECTIMKICTh 0a3yeTbCs Hi
METOJIl TPHUBEACHOTO TOIMEPEYHOro  Mepepizy
PoGounii mepepis oTpuMaHuUl 13 3aJTUIITKOBOIC
MONEPEYHOro  Mepepidy  BUAAJICHHSAM  YacTul
MOIMEPEYHOI0 Mepepi3y, MIIMHICTh 1 KOPCTKICTI
SKUX IPUMHSTA TAKOIO, 1110 JOPIBHIOE HYIIO

1.5.3 Yac pyiiHyBaHHS 3aXHCTy

MakcuMasabHa TPHBAIICTh Jii 3aXHCTYy OKpeMoi
KOHCTPYKIIIi BiJ] MPSIMOrO BOTHEBOTO BILUIUBY
(HampuKJIad, KOJIM BOTHE3aXHUCHE IMOKPHUTTS abo
HII1 3ac00M 3axXHCTYy BiIOKPEMIIIOIOTHCS BiJ
JIepEB’THOTO CIIEMCHTA, abo KOJIU
KOHCTPYKTUBHUH €JIEMEHT, 10 3aXHINAE IHIITHMA
CIIEMEHT, PyWHYEThCS, a00 SKIIO 3aXUCT IHIIUX
KOHCTPYKTUBHUX €JIEMEHTIB He e(eKTUBHUI
gyepe3 HaIMIpHY JedopMallito)

1.5.4 BoruesaxucHuii marepiaJj

bynp-sxuii  Mmatepian  abo  cmoidyka
MaTepiajliB, HaHECEHHH Ha KOHCTPYKTUBHUI
€IEMEHT 3  METOI  MiJBUIIEHHS  HOro
BOTHECTIHKOCTI
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EN 14374 Timber structures — Structural
laminated veneer lumber — Requirements

1.3 Assumptions
(1) In addition to the general assumptions of EN
1990:2002 it is assumed that any passive fire
protection systems taken into account in the
design of the structure will be adequately
maintained.
1.4 Distinction between
application rules

(1)P The rules in EN 1990:2002 clause 1.4

apply.

principles and

1.5 Terms and definitions

(1)P The rules in EN 1990:2002 clause 1.5 and
EN 1991-1-2 clause 1.5 apply.

(2)P The following terms and definitions are used
in EN 1995-1-2 with the following meanings:

1.5.1 Char-line:
Borderline between the char-layer and the residual
cross-section.

1.5.2 Effective cross-section:

Cross-section of member in a structural fire
design based on the reduced cross-section
method. It is obtained from the residual cross-
section by removing the parts of the cross-section
with assumed zero strength and stiffness.

1.5.3 Failure time of protection:

Duration of protection of member against direct
fire exposure; (e.g. when the fire protective
cladding or other protection falls off the timber
member, or when a structural member initially
protecting the member fails due to collapse, or
when the protection from another structural
member is no longer effective due to excessive
deformation).

1.5.4 Fire protection material:

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



1.5.5 Po3paxyHok 3a HOpMAJIbHOI TeMIIepaTypH
Po3paxyHok 3a TrpaHHUYHHM CTaHOM 3a

TEMIIEPATYpPU  HABKOJIMIIHBOIO  CEpPEAOBHILA

BigmoBigHo 10 EN 1995-1-1

1.5.6 3axuiueHi ejieMeHTH

EnemenTn, s SKuX 3ampoBaDKEHI 3aX0Iu 3

METOI0 3MEHIICHHS IIBUIICHHS TEeMIEpaTypu

a00 3HIDKEHHS 0OBYTITIOBAHHS ITif] Yac MOKEeXI

1.5.7 3anumkoBuii nonepeyHuii nepepis
[lomepeunuii mepepi3 BUXITHOT KOHCTPYKIII,
3MEHIICHUI Ha TOBUIMHY OOBYTJICHOTO Iapy

1.6 Ilo3HauenHst
V 111if HaCTaHOB1 3aCTOCOBYIOTHCSI HACTYIIH1

ITO3HAYCHHA:

Benuxi namuncoki nimepu.

Ar IUIOMIa  3aJMIITKOBOTO MIOTIEPEYHOTO

nepepizy

At 3arajibHa IUIOIIAa MiAJIOr, CTIH 1 CTENIb

MIPOTHUIIOKEAKHOTO BIICIKY

Ay 3arajbHa IUIONIA BEPTHKAIBHUX OTBOPIB

MIPOTHUIIOKEAKHOTO BIICIKY

Eqd PO3paxyHKOBHUI HaBAHTAXXyBaJIbHUI
edext

Edfi ~ po3paxyHKOBUH MOIyJdb NPYKHOCTI TiJ
qac TTOXKEXKI; PO3paxyHKOBUH
HaBaHTaXYBaJbHUM  e(eKT Tig  vac
MOXKEXK1

Fedafi po3paxyHKOBHI HaBaHTAXXyBaJIbHUI
edeKT Ha 3’€THaHHS ITi]1 Yac MOXKEeXKi

Fro2 20 %-ii KBaHTHIIB OTIOPY

Fre«  XapakTepucTHyHE 3HAYCHHS MEXaHIYHOTO
omopy  3’€IHaHHA 32  HOPMAaJIbHOI
TeMIepaTypu 0e3 ypaxyBaHHs TPHBAJIOCTI
HaBaHTAXKCHHS Ta BOJIOTOCTi (Kmod=1)

Gdfi  pO3paxyHKOBHI MOIyNb 3CyBY IIiJ] dYac

MOXKEXI

Gk XapaKTePUCTHYHE 3HAYCHHS IOCTIHHOIO
HaBaHTAKEHHS

Kii MOJYJIb KOB3aHHS IiJT 4ac MOXKexi

Ku MOJIyJIb KOB3aHHS Ui TPAHUYHOTO CTaHy
32 HOpMAJILHOT TEMITepaTypu

L BHCOTA MOBEPXY

@) KoeillieHT BpaxyBaHHs OTBOPIB

Qk,l XapaKTCPUCTUIHC 3HAYCHHS TOJIOBHOI'O
3MIHHOI'O HaBaHTa)KEHHS

Sos 5 %-ii  KBaHTWIb  XapaKTEPUCTHKH
KOPCTKOCTI (MOIynb HpYKHOCTI abo
MOJ1yJIb 3CYBY) 3a HOPMAaJIbHOT
TeMIepaTypu

S20 20  %-ii KBaHTWJIb  XapaKTEPUCTHKH

npACTY-H b EN 1995-1-2:201X

1.5.5 Normal temperature design:
Ultimate limit state design for
temperatures according to EN 1995-1-1.

ambient

1.5.6 Protected members:

Members for which measures are taken to reduce
the temperature rise in the member and to prevent
or reduce charring due to fire.

1.5.7 Residual cross-section:
Cross-section of the original member reduced by
the charring depth.

1.6 Symbols
For the purpose of EN 1995-1-2, the following
symbols apply:

Latin upper case letters
A Area of the residual cross-section

At Total area of floors, walls and ceilings that
enclose the fire compartment

Av Total area of vertical openings of fire
compartment

Eq Design effect of actions

Easi  Design modulus of elasticity in fire;
design effect of actions for the fire
situation

Feqsi Design effect of actions on a connection
for the fire situation

Fro2 20 % fractile of a resistance

Fre  Characteristic mechanical resistance of a
connection at normal temperature without
the effect of load duration and moisture
(kmod = l)

Gafi  Design shear modulus in fire

Gk Characteristic value of permanent action

Kfi Slip modulus in the fire situation

Ku Slip modulus for the ultimate limit state at
normal temperature

L Height of storey

@) Opening factor

Qk1 Characteristic value of leading variable

action

Sos 5 % fractile of a stiffness property
(modulus of elasticity or shear modulus)at
normal temperature

S20 20 % fractile of a stiffness property
13
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XKOpCTKOCTi  (MOIynb TpPYKHOCTI  a0o
MO/TyJIb 3CYyBY) 3a HOPMaJIbHOT
TEMIEPATypH

Safi  po3paxyHKOBa XapaKTepPUCTUKA
KOPCTKOCTI (MOAYNIb TPYXKHOCTI abo

MOJIyJIb 3CYBY) TIiJI 4ac MOKEXi
Wet  MOMeHT omopy poOO4Yoro mnomnepeqyHoro

nepepizy

W MOMEHT onopy 3QJIMIIKOBOTO

MOTIEPEYHOTO Mepepi3zy

Mani namuncoki nimepu.

ao nmapamMeTp

ai nmapamMeTp

a B1JICTaHb

as B1JICTaHb

afi JOIaTKOBA TOBIWHA KOHCTPYKIIT st
TIBUILICHHS MEXaHIYHOTO oropy
3’¢qHaHb

b ITUPUHA; TeTIOTIOTJIMHAHHS yci€ro

MTOBEPXHEIO

bo napameTp

b1 napameTp

c MATOMA TEIJIOEMHICTh

d JiaMeTp JeTani KpirieHHs

d, TOBIIMHA IIIapy MOBEPXHI 3 MIIHICTIO Ta

YKOPCTKICTIO, IO IOPIBHIOIOTH HYITIO

deharo ramOMHA 0OBYTJTFOBaHHSI VTS
OJTHOBUMIPHOTO OOBYTJIFOBAHHS

dcharn  yMOBHa rIHOHHA OOBYIIIIOBAHHS

et pob6oua rmbOuHa OOBYTIIFOBAHHS

dg rIIMOKMHA 3330y

f20 20 %-i1 KBaHTHJIb MIITHOCT1 32 HOPMAJIBHOT
TeMIepaTypu

fai PO3paxyHKOBa MIITHICTh MiJ] 9ac MOMXKEXK1

fk XapaKTePUCTUYHE 3HAYCHHS MIITHOCTI1

fuk XapaKTePUCTUYHE 3HAYCHHS MII[HOCTI Ha
3CyB

heg CepeliHE  3HAYCHHS BUCOTH BCIX
BEPTHUKAJILHUX OTBODIB y

MIPOTHUIIOKEKHOMY BIICIKY
hins  TOBIIMHA 130JISTIT

hp TOBII[MHA BOrHE3aXMCHOI IaHel

k napameTp

Ko KOe(QIIiEHT I'yCTUHH

Ko KoeQilieHT

ko KOeiIlieHT i30SIl

ks Koe(DillieHT MICIA3aXUCTY

Ki KoeQiIieHT

Kfiux ~ KOoeillieHT  TEMJIOBOTO  MOTOKY ISt
neranel KpirnjieHHs

Kn Koe(illi€eHT TOBIMHU MaHe1
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(modulus of elasticity or shear modulus)at
normal temperature

Safi Design stiffness property (modulus of
elasticity or shear modulus) in the fire
situation

Wet Section modulus of effective cross-section

W, Section modulus of residual cross-section

Latin lower case letters

ao Parameter

a Parameter

az Distance

as Distance

afi Extra thickness of member for improved

mechanical resistance of connections

b Width; thermal absorptivity for the total
enclosure

bo Parameter

b1 Parameter

c Specific heat

d Diameter of fastener

do Depth of layer with assumed zero strength

and stiffness

denaro  Charring  depth  for  one-dimensional
charring
deharn  Notional charring depth

def Effective charring depth
dg Gap depth

fa0 20 % fractile strength at normal
temperature

fafi  Design strength in fire

fk Characteristic strength

fuk  Characteristic shear strength

heg Weighted average of heights of all vertical
openings in the fire compartment

hins  Insulation thickness
hp Fire protective panel thickness

k Parameter

Ko Density coefficient

ko Coefficient

k2 Insulation coefficient

ks Post-protection coefficient

Ksi Coefficient
kaux  Heat flux coefficient for fasteners

Kn Panel thickness coefficient
Kj Joint coefficient



K; Koe(DillieHT 3’ € THAHHS

Kmod  KOeilieHT 3MiHU TPUBAJIOCTI
HABaHTAKEHHSI Ta BMICTY BOJIOTH

Kmod E.fi KOE(ILIIEHT 3MIHM MOIYJISI TIPYXKHOCTI ITi]|
4ac MOoXKexKi

Kmodfi KOE(DIIEHT 3MIHU T Yac MOKEKI

Kmod,fmfi KOC(IIEHT 3MIHHM MIIHOCTI IMia Yac

MOXKEXKI

Kn KOeQIIieHT ~ YMOBHOTO  IOIEPEYHOTO
nepepizy

Koos ~ KOE(illiEHT po3TalIyBaHHS

ko Koe(ilieHT 3MEHIIIEHHS MiCILIEBOT
MIIIHOCTI 200 >KOPCTKOCTI 3aJIEKHO Bif
TeMIepaTypu

la rIMOMHA MPOHUKHEHHS JeTall KpiljeHHs

B HEOOBYTJIEHY JIEPEBUHY
lamin  MiHIMaJbHA TOBKMHA aHKEPYBAHHS JeTasl

KpIIUIEHHS

If JIOBXKUHA JeTaJll KPITJICHHS

I HPOJIIT MaHeN i

p MEPUMETP  3AJUIIKOBOTO  TOTEPEYHOTO
nepepizy, MO 3HAXOAUTHCS i BOTHEBUM
BILJIUBOM

Qtd PO3paxyHKOBa I'yCTHHA MOTOKIB BiJIHOCHO
3arajbpHOl IIJIONII ITiAJIOT, CTIH 1 CTEb
MPOTHUIIOKEKHOTO BIACIKY

t TPHUBAJIICTh BOTHEBOTO BILJIUBY

to nepiog 4yacy 3 TOCTIHHUM KoedimieHToM
0OBYTJTFOBaHHSI

t1 TOBIIMHA OIYHOTO €JIEMEHTY

ten gac 10  TOYaTKy  OOBYIJIIOBAaHHS

3aXHINCHUX EJIEMEHTIB (3aXHUCT 3aTPUMYE
MMOYaTOK OOBYTJIFOBAHHS)

td fi MEXa  BOTHECTIMKOCTI  HE3aXHUIIEHOTI'O
3’cqHAHHS

tf 4yac pyHHYBaHHS 3aXUCTY

tins MeKa BOTHECTIMKOCTI 32 03HAKOK BTpaTH

TEIUI0130JIF0BAJIBHOT 34aTHOCTI
tins0i ©0a3oBe  3HAYEHHS  Yacy  HACTaHHS
TPaHUYHOTO CTaHy 3 BOTHECTIMKOCTI 3a
O03HAKOK  BTpaTH  TEIUIOI30JIIOBAIBHOL
31aTHOCTI miapy “i”
tomin  MiHIMaJIbHA TOBIIMHA MAHENI
tr MEKa BOTHECTIMKOCTI 32 O3HAKOIO BTpaTH
HEeCy4oTi 31aTHOCTI
treq HOPMOBaHa MeKa BOIHECTIMKOCTI
y KOOpJIuHaTa
z KOOpJIuHaTa
Benuxi epeyvxi nimepu:
I'  KoediuieHT, mo BpaxoBye TEMI0(i3NUHI Ta
TEPMOMEXaHI4H1 BJIaCTUBOCTI MEX BIICIKY
®  Temmneparypa

npACTY-H b EN 1995-1-2:201X

kmoda  Modification factor for duration of load
and moisture content

kmodgfi Modification factor for
elasticity in the fire situation

kmoa i Modification factor for fire

kmod,fm,i Modification factor for bending strength
in the fire situation

Kn Notional cross-section coefficient

modulus of

koos  Position coefficient
ke  Temperature-dependent reduction factor for
local strength or stiffness property

la Penetration length of fastener into unburnt
timber
lamin  Minimum anchorage length of fastener

It Length of fastener
I Span of the panel
p Perimeter of the fire exposed residual

cross-section

Otd Design fire load density related to the total
area of floors, walls and ceilings which
enclose the fire compartment

t Time of fire exposure
to Time period with a constant charring rate
t1 Thickness of the side member

ten Time of start of charring of protected

members (delay of start of charring due to

protection)

ta fi Time of the fire resistance of the
unprotected connection

t Failure time of protection

tins Time of temperature increase on the
unexposed side of the construction

[13%2]

tins0,i Basic insulation value of layer “i

tpmin  Minimum thickness of panel

tr Time of fire resistance with respect to the
load-bearing function

treq Required time of fire resistance

y Co-ordinate

z Co-ordinate

Greek upper case letters

I" Factor accounting for the thermal properties of

the boundaries of the compartment

® Temperature

Greek lower case letters
15
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Bo

Bn

Bpar

nf
YGA

™M

YMfi

YQ1

Pk
Y11

y21

Wi
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Mani epeywvki nimepu:

pO3paxyHKOBa MIBUAKICTH OOBYIIIFOBaHHS
JUIS  OJHOBHUMIPHOTO OOBYIJIIOBaHHS  3a
CTaHJIAPTHUM TEMIIEPATYPHUM PEKUMOM
yMOBHa pO3paxyHKOBa HIBUJKICTD
OOBYTIIFOBAHHS 3a CTaHJIaPTHUM
TEMITEPATYPHUM PEKUMOM

pO3paxyHKOBa MIBUAKICTH OOBYIIFOBaHHS

I Jac dazu HarpiBaHHs 3a
napamMeTpPUIHHUMH TEMIIEPATYPHUMU
peKHEMaMH

nepexiTHui KOeQiieHT 3HIKEHHS Hecydoi
3JATHOCTI ITiJT Yac MOKEexK1

nepexiAHUM KoeilieHT MOyl KOB3aHHS
Koe(IMeEHT HAMIMHOCTI A1 3MIHHOT JTii mpu
aBapiiiHOMY CITOJIy4€HH1 BILJIMBIB
KOe(IMEHT HAMIHHOCTI AJIS BJIACTHBOCTEH
MarepiaiiB, 10 TaKOX BPAaXOBYETHCS IS
HEBU3HAYEHOCTEN MOJENl Ta BIIXUICHHS
po3MipiB

Koe(IMEHT HAMIMHOCTI NI JEPEBUHU T
gac MoxKexki

KOoe(IIMEHT HAMIRHOCTI I  TOJIOBHOTO
3MIHHOTO BIUIMBY

TEIUIONPOBITHICTh

Tr'yCTUHA

XapaKTEPUCTHYHA TYCTHHHU

BOJIOTICTh

KOE(]IIIEHT CTMOJydeHHS HaBaHTAXEHb IS
YaCTOTHOTO 3HAYCHHS 3MIHHOTO BIUTHBY
KOE(]IIIEHT CMOJydeHHS HaBaHTAXEHb IS
KBa3i-MOCTIMHOIO  3HAYEHHS  3MIHHOTIO
BILIUBY

KOE(IIIEHT CMOJyYeHHS HaBaHTAXEHb IS
YaCTOTHOT'O 3HAYEHHs 3MIHHOTO BILIUBY ITiJT
4ac MoXKexki

Bo Design charring rate for one-dimensional
charring under standard fire exposure

Bn Design notional charring rate under
standard fire exposure

Bpar  Design charring rate during heating phase
of parametric fire curve

n Conversion factor for the reduction of the
load-bearing capacity in fire

uli Conversion factor for slip modulus

vea  Partial factor for permanent actions in
accidental design situations

™ Partial factor for a material property, also
accounting for model uncertainties and
dimensional variations

ymsi  Partial factor for timber in fire

vo1  Partial factor for leading variable action

A Thermal conductivity
p Density

Pk Characteristic density
® Moisture content

y1,1  Combination factor for frequent value of
a variable action

y21  Combination factor for quasi-permanent

value of a variable action

yfi  Combination factor for frequent values of
variable actions in the fire situation



Po3nin 2 OcHOBM NPOEKTYBaHHA
2.1 Bumorn

2.1.1 OcHoBHi BUMOrH

(1)P SIkmro BcTaHOBJICHI BUMOTH JI0 MEXaHIYHOTO
OTIOpPY i Yac MOKEeXi, KOHCTPYKIiT TPOEKTYIOTh
Ta OyIyIOTh TaKHM YHHOM, 00 BOHU 30epiraau
HECy4y 3/IaTHICTh IPOTSATOM BOTHEBOTO BILIHBY.

(2)P Tlpu posmomaini Ha MPOTHUIIOKESKHI BiICIKH
€IIEMEHTH, [0 OTOPOKYIOTh IMPOTUIOKEKHHHA
BIJICIK, Pa30M 3 BY3J1aMH, IOBUHHI IPOEKTYBATHUCA
Ta OyayBaTUCSd TaKUM UYHWHOM, 1100 BOHU
30epiraJii OropoKyBajJbHY 3AaTHICTh MPOTATOM
BOT'HEBOTO BILJIMBY. 3a3HaueHe Mae
3a0e31euyBaTUCh, KOJIM HEOOXITHO, 11100:

- He BimOyBajach BTpaTa IUIICHOCTI,

- HE BiOyBanach
TEIJI0130JII0BAJIEHOT 3TATHOCTI;

- 00MEeXyBaJIOCh TEIJIOBE BUIPOMIHIOBAHHS

3 HE0OIrpiBaHOi CTOPOHH.

IMpumirka 1. [Tus. Bu3Hauenns B EN 1991-1-2:2002.
INpumiTtka 2. Pu3Mk TOIMpEHHS TMOXEXI BHACIIIOK
TEIJIOBOI'O BUIIPOMIHIOBAaHHS BiJICYTHIMH, SIKIIIO TEMIepaTypa
HeobirpisHOi noBepxHi Husxge 300 °C.

(3)P Kpurepiit aedopmariii  3aCTOCOBYIOTH Y
BHUIMAJKaX, KOJW 3acO00M BOTHE3aXHUCTy abo
KpUTEpil pPO3paxyHKy sl OTOPOJIKYBAIBHUX
€JIeMEHTIB MOTPeOyIOTh ypaxyBaHHs jaedopMalriin
HECY4YNX KOHCTPYKITIH.

(4) [Hedopmamii Hecydnx
BPaxXOBYIOThCS:

- TIpU OIIHIII €(QEKTUBHOCTI 3acO0IB 3axXHCTy
3rigHo 3 3.4.3 abo 5.2;

- SIKITI0 OTOPOJIKYBAJIbHI €JIEMEHTH BiIIIOBITAIOTH
BUMOTaM Il 4YaC HOMIHAJIBHOTO BOTHEBOTO
BILIMIBY.

BTpaTa

KOHCTPYKIIA  HE

2.1.2 HominaabHMH BOrHEBUIi BIIUB

(1)P dDnst ctaHaapTHOTO TEMITEPATYPHOTO PEXKUMY
€JIEMEHTH MaloTh BiIMTOBIIaTH TPAaHUYHUM CTaHAM
3 BorHecriiikocTi R, E ta | HacTynmauM ynHOM:

- TUIbKHA OTOPOKYBaHHS: LUTICHICTH
(rpaHUYHUN CTaH 3 BOTHECTIMKOCTI 3a O3HAKOKO
BTpaTH wuTicHOCTI E) Ta, Km0 BUMaraerscs,
TEIUIOI30/TI0BaIbHA 3AAaTHICTh (TPaHUYHUIA CTaH 3
BOTHECTIMKOCTI1 3a 03HaKOI0 BTpaTH
TEII0130JIF0BAILHOT 34aTHOCTI I);

- TUIBKM Hecydya 3/aTHICTh: MEXaHIYHUU
omip (TpaHMYHMH CTaH 3 BOTHECTIMKOCTI 3a
03HAKOIO BTPATU HECY4Oi 31aTHOCTI R);

- OTOPOJPKYBaJIbHA Ta Hecy4ya 3aTHICTb:

npACTY-H b EN 1995-1-2:201X

Section 2 Basis of design
2.1 Requirements

2.1.1 Basic requirements

(1)P Where mechanical resistance in the case of
fire is required, 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 fire 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 include, when relevant,
ensuring that:

— integrity failure does not occur;

— insulation failure does not occur;.

— thermal radiation from the unexposed side is

limited.

NOTE 1: See EN 1991-1-2:2002 for definitions.

NOTE 2: There is no risk of fire spread due to thermal
radiation when an unexposed surface temperature is below
300°C.

(3)P Deformation criteria shall be applied where
the means of protection, or the design criteria for
separating elements, require that the deformation
of the load-bearing structure is taken into account.

(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 proved according to 3.4.3 or 5.2;

— the separating elements fulfil the requirements
of a nominal fire exposure.

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

— separating function only: integrity (criterion E)
and, when requested, insulation (criterion 1);

— load-bearing function only: mechanical

resistance (criterion R);
— separating and load-bearing functions: criteria

17
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IpaHWYHI cTaHu 3 BOTHecTikocTi R, E Tta, saximo
BUMaraeTscs, 1.

(2) Tpannunuii cTaH 3 BOTHECTIMKOCTI 3a
O3HAKOI  BTpaTH  Hecydoi  3matHocti R
BBAXKAETHCS 3a0e3leueHuM, SKIIO 3a0e3leueHa
HeCyda 3JaTHICTh MPOTITOM MOTPIOHOTO Yacy Iif
9ac BOTHEBOTO BILIUBY.

(3) T'pannunuii cTaH 3 BOTHECTIMKOCTI 3a
03HAKOIO BTPATH TEILIOI30JIOBAIILHOT 31aTHOCTI [
BBQXKAEThCS 3a0€3MCUCHUM, KOJU ITiIBUIICHHS
CepeHbOI TeMIlepaTypu MO BCii HeoOirpiBaHii
nmoBepxHi oOmexkene 140 K, a mnigBUIICHHS
MaKCUMaJIbHOI TeMmIeparypu y Oynab-gKiil TouIll
noBepxHi He nepesulrye 180 K.

2.1.3 [TapameTpuU4HHUI1 BOTHEBHIi BILIUB
(1) Hecyua 3maTHICTH 30€pira€TbCsi MPOTATOM
BCi€l moxexi, BKIOUatoun ¢asy 3aTyxaHHs, a0o
BH3HAYEHOTO TIEPIOTy Yacy.

(2) s mepeBipkd OTOPODKYBaIBbHOI 3aTHOCTI
3aCTOCOBYETHCSI HACTyIHE, 3a YMOBH, IIIO
HOpMaJIbHA Temreparypa cranosuth 20 °C:

- MIABUIIEHHS CEPelHbOI TemIepaTypHu IO
Bciif HeoOirpiBaHiii moBepxHi oOmexene 140 K,
a TIABMIIEHHA MaKCHUMallbHOI TeMIlepaTypu Yy
Oynp-siKii TodIll moBepxHi He mepeBuirye 180 K
npoTsaroM (a3u HarpiBaHHs, JOKHM He Oyxae
JOCATHYTa MaKCUMajbHa TeMIiepaTypa noBITps;

- MIABUIIECHHS CEPEelHbOI TeMIepaTypHu IO
BCii HeoOirpiBaHiii MoOBepxHI oOMexeHe 4601, a
MIABUIIEHHS MAaKCUMAaJIbHOT TeMIIepaTypH y Oyb-
SKIA TOYI[l TIOBEPXHI HE TMEPEBUIILYE 46>
npoTarom (a3u 3aTyXaHHS.
Mpumirka. PexoMeHnoBaHi 3HAYeHHS MaKCHMAJIbHOTO
NpUpOCTy  TEMIEPATypU TIIPOTATOM (ba31/1 3aTyXaHHA

A461=200 K ta 460,=240 K. [Jauni wooo HayionaivHo2o
BUOOPY MONCHA 3HITIMU 6 HAYIOHATLHOMY O00AMKY.

2.2 BuiuBn

(1)P TemumoBi Ta MexaHi4Hi BILTUBH IPUAMAIOTHCS
srigao 3 EN 1991-1-2: 2002.

(2) dns moBepxOHBb 3 JepeB’SHUX MarepialiB Ta
MaTrepiaiiB 3 IEPEBUHHM, a TAKOXK TIICOKAPTOHHUX
JUCTIB 3HAYCHHSI CTYNEHIO YOPHOTH MPUIMAIOTh
0,8.

2.3 Po3paxyHKoOBi 3Ha4YeHHS BJIACTHBOCTEH Ta
onopy mMarepiaJis

(1)P [ns  mepeBipkd  Hecydoi  3AaTHOCTI,
PO3paxyHKOB1 3HAYEHHSI MIITHOCTI Ta dOPCTKOCTI
BU3HAYAIOTHCSA 33 GOPMYJIaMu:
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R, E and, when requested, I.

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

(3) Criterion | 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.

2.1.3 Parametric fire exposure
(1) The load-bearing function should be
maintained during the complete duration 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 rise of the
unexposed side should not exceed 180 Kduring
the heating phase until the maximum temperature
in the fire compartment is reached;
— the average temperature rise of the unexposed
side of the construction should be limited to A@1
and the maximum temperature rise of the
unexposed side should not exceed A®2during the
decay phase.

NOTE: The recommended values for maximum
temperature rise during the decay phase are A®1 = 200 K
and A®2 = 240 K. Information on National choice may be
found in the National annex.

2.2 Actions

(1)P Thermal and mechanical actions shall be
taken from EN 1991-1-2:2002.

(2) For surfaces of wood, wood-based materials
and gypsum plasterboard the emissivity
coefficient should be taken as equal to 0,8.

2.3 Design values of material properties and
resistances

(1)P For verification of mechanical resistance, the
design values of strength and stiffness properties
shall be determined from
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f
fd,fi = kmod,fi 2, (2.1)
M, fi
SZO
Sd,fi = kmod,fi ' (2.2)
M, fi
ae where:
fa,fi — po3paxyHKOBa MIIIHICTh ITiJ] 4ac MOKEXKI, fafi is the design strength in fire;
Safi — pO3paxyHKOBa JKOPCTKICTh (MOIYJb Safi IS the design stiffness property (modulus of

npyxHocTi Eqfi a00 mMoaynbs 3cyBy Ggfi) mim yac
MTOKEXKI,;

foo — 20 %-# KBaHTWJIb MIIHOCTI 3a HOPMAJIbHOT
TeMIIEpaTypH;

S0 — 20 %-ii KBaHTHJIBL >KOPCTKOCTI (MOIYIh
MPY>KHOCTI ab0 MOJyNb 3CYBY) 3a HOPMAJIbHOI
TeMIepaTypH;

Kmod,fi — KO€(DII[IEHT 3MIHU ITi]] Yac MOXKExKI;

YM/fi — Koe(dillieHT HaAIMHOCT1 A1 ACPEBUHU ITifT
4ac MOXKEexXI.

ITpumirka 1. KoediieHT 3MiHM TiJ1 Yac MOXKEKI BPaXOBYE
SHWKCHHS MIINHOCTI Ta JKOPCTKOCT1 3a IMIJBHUIICHUX
temrepatyp. KoedillieHT 3MiHM mijJ| Yac MOXEeXi 3aMiliae
KOC(IMiEHT 3MIiHM 32 HOPMAIBHHUX TeMIeparyp Kmod, 110
HaBemenuit y EN 1995-1-1. 3uaueHHs Kmodfi HaBemeHi y
B1AIIOBIITHHUX l'lyHKTaX.

IMpumitka 2. 3HauyeHHs Koe(illieHTY HaIIMHOCTI s
BJIACTUBOCTEU MaTEplajly IJ dYac IO0XKEXK1 CTaHOBUTH

;/M,/,:l,O.

(2)P Po3paxyHKOBE 3HAUCHHS MEXaHITHOTO OIOPY

elasticity Ed,fi or shear modulus Gd,fi) in fire;

foo is the 20 % fractile of a strength property at
normal temperature;

S0 Is the 20 % fractile of a stiffness property
(modulus of elasticity or shear modulus ) at
normal temperature;

Kmod,fi IS the modification factor for fire;

ym,fi IS the partial safety factor for timber in fire.

NOTE 1: The modification factor for fire takes into account
the reduction in strength and stiffness properties at elevated
temperatures. The modification factor for fire replaces the
modification factor for normal temperature design Kmod
given in EN 1995-1-1. Values of kmogn are given in the
relevant clauses.

NOTE 2: The recommended partial safety factor for
material properties in fire is yms = 1,0. Information on
National choice may be found in the National annex..

(2)P The design value Rqtfi of a mechanical

Ratfi  (Hecydoi 3HaTHOCTI) BHM3HAYAETHCH 3a resistance (load-bearing capacity) shall be
bopmyroro: calculated as
Roon =17 Ray (2.3)
M, fi
ae where:
Rdtfi — pO3paXxyHKOBE 3HAYCHHS MEXaHIYHOIO Rati IS the design value of a mechanical

OTIOPY ITiJT Yac MOKEKi B MOMEHT 4acy {;

R20 — 20 %-ii xBaHTUJIb 3HAYEHHS MEXAHIYHOTO
ONOpy 3a HOpPMajabHOI TeMreparypu 0e3
ypaxyBaHHs BIUIMBY TPUBAJIOCTI 3aBaHTAXKCHHS Ta
BoJ10rocTi (Kmod = 1;

N — nepexigHui KoedilieHT;

Y™, fi — KoeillieHT HaAIMHOCTI U1l JiepeBa Iijl yac
MOXKEXKI.

Mpumirka 1. [{usuce 2.3.1 [pumitka 2.

[pumitka 2. Po3paxyHKOBI 3Ha4eHHS ONOpPY 3 €IHAHBb

HaBeneHO B 6.2.2 Ta 6.4. [lna 3’emHaHD TepeximHUI
KoediIieHT 4 HaBeneHo B 6.2.2.1.

(3) 20 %-ii KBaHTHJIb MIIIHOCTI Ta YXOPCTKOCTI
BU3HAYAETHCS 38 GOPMyTIaMHu:

fzo = kfifk '

S20 = kfiSO5 '

e
foo — 20%-1i KBaHTHJIb MIITHOCTI 3a HOPMaJbHOT
TEMIEPATYPH;

resistance in the fire situation at time t;

R2o is the 20 % fractile value of a mechanical
resistance at normal temperature without the
effect of load duration and moisture (Kmod = 1);

n is a conversion factor;
ywm.si IS the partial safety factor for timber in fire.

Note 1: See (1) above Note 2.

Note 2: Design resistances are applied for connections, see
6.2.2 and 6.4. For connections a conversion factor 1 is given
in 6.2.2.1.

(3) The 20 % fractile of a strength or a stiffness
property should be calculated as:

(2.4)
(2.5)
where:

foo is the 20 % fractile of a strength property at
normal temperature;
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S0 — 20 %-it KBaHTHJIb >KOPCTKOCTI (MOMIYJb
MPYXKXHOCTI a00 MOAYNIb 3CYBY) 3a HOPMAaJIbHOT
TEMIIepaTypu;

Sos — 5 %-ii KBaHTWIb JKOPCTKOCTI (MOYJIb
MPYXXHOCTI a00 MOMAYJb 3CYBY) 3a HOPMAaJIbHOT
TEMIIePATYPH;

ksi —muBHCH TaOIHITIO 2.1.

Taouuusa 2.1 — 3nauenns K

Soo is the 20 % fractile of a stiffness property
(modulus of elasticity or shear modulus) at

normal temperature;

Sos IS the 5 % fractile of a stiffness property
(modulus of elasticity or shear modulus) at

normal temperature

ksi is given in table 2.1.

Table 2.1 — Values of ks

k fi
CymuieHe nepeBo 1,25
Solid timber
Kneena nepeBuna 1,15
Glued-laminated timber
JlepeBUHHI IUIUTH 1,15
Wood-based panels
®aneposani nunomarepianu (LVL) 1,1
LVL
3’eIHAHHS KPITUIEHHSMHU Ha 3CyB OIYHMX JIepeB’sIHUX €JIEMEHTIB 1,15
3 JCPCBUHHVUMU IIJIUTAMU
Connections with fasteners in shear with side
members of wood and wood-based panels
3’eHAHHS KPIJICHHSIMU Ha 3CYB O1UHUX CTaJeBUX €JIEMEHTIB 1,05
Connections with fasteners in shear with side
members of steel
3’eTHaHHS [ICHTPATHLHO HABAHTAKECHUMH KPITUJICHHIMHA 1,05
Connections with axially loaded fasteners

(4) 20 %-it kBaHTHJIP MeEXaHIYHOTO omopy R,
3’€/IHAHHS Ma€ BU3HAYATHCSA 3a (HOPMYIIOTO:

Rzo = kfiRkl

ne
kfi — KoedimieHT 3rigHo Tabmuii 2.1;

Rk — MexaHIUHMIA Ommip 3’ €HAHHS 32 HOPMAJIBHOT
TemnepaTypu 0e3 ypaxyBaHHS BIUIUBY TPUBAJIOCTI
3aBaHTa)kKeHHs Ta BOJOTOCTI (Kmod = 1.

(5) Po3paxyHKOBI 3HaueHHS TEIUIO(I3UYHHUX Ta
TEPMOMEXAHIYHUX BIIACTUBOCTEH, 3aJIC)KHUX BiJ
TeMIeparypu, TMBHUCH B 3.2.

2.4 Metoau nepeBipku

2.4.1 3arajbHi N0JIOKEHHS

(1)P  Mogenb  KOHCTPYKTHBHOI  CHCTEMH,
NPUKHATA JUTSL PO3PaXyHKY 3a I[I€F0 HACTAHOBOIO,
BiJJoOpaxkae O4iKyBaHy poOOTY KOHCTPYKIIIM Iif
9ac MOoXexi.

(2)P HeoOxigHo mepeBipuTH BIUIUB MOXEXI Ha

BU3HAYCHOMY MTPOMDKKY Yacy t:
Eqfi<Rdcfi,

ne Edfi — po3paxyHKOBUN HaBaHTa)KyBaJIbHHIM
e(eKT IiJ] yac Moxkexi, [0 BU3HAYAETHCS 3TIIHO 3
EN 1991-1-2, 1 Bxiowyae pe3ynbTaT BifJ
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(4) The 20 % fractile of a mechanical resistance,
R20, of a connection should be calculated as

(2.6)

where:

ki is given in table 2.1.

Rk is the characteristic mechanical resistance of a
connection at normal temperature without the
effect of load duration and moisture (Kmod = 1).

(5) For design values of temperature-dependent
thermal properties, see 3.2.

2.4 Verification methods

2.4.1 General

(1)P The model of the structural system adopted
for design shall reflect the performance of the
structure in the fire situation.

(2)P 1t shall be verified for the required duration

of fire exposure t:
2.7)

Eaqs IS the design effect of actions for the fire
situation, determined in accordance with
EN 1991-1-2:2002, including effects of thermal



TETJIOBOTO PO3IMIMPEHHS Ta Aedopmalii;

Rd,tfi — BIIMOBITHUI po3paxyHKOBUH OIip i yac
MOXKEXI.

(3) Po3paxyHOK KOHCTPYKLIH IiJ dYac MOXKEexi
BUKOHYI0TH 3a 5.1.4 EN 1990:2002.

Mpumirka. /s nepeBipkd BiANOBIZHOCTI HOPMOBaHHM
BHMOIaM BOT'HECTIHKOCTI JOCTaTHBO TIPOBCCTU aHai3
OKpPEMOI KOHCTPYKIIII.

(4) Tpeba BpaxoByBaTH BIUIMB TEIUIOBOTO
PO3MIMPEHHS IHITMX MaTepialiB, BIIMIHHHUX BiJ
JIEPEBUHU.

(5) Kosm mnpaBuia HACTaHOBH 3aCTOCYBAaHHS
JIACHI JIUIIE I CTaHJIaPTHOTO TEMIEPaTypHOTO
pexuMy, 1€ 3a3HA4Ya€ThCsl Y  BIAMOBITHUX
MyHKTaX HaCTaHOBH.

(6) Sk ampTepHAaTHBA MPOCKTYBAHHIO 32
pPO3paxyHKOM, PpO3paxyHOK Ha BOTHECTIHKICTh
MO)ke 0a3yBaTUCh Ha pe3yiabTaTaXx BOTHEBHX
BunpoOyBaHb a00 Ha TMO€JHAHHI pe3yNbTaTIB
BOTHEBUX BHUIMPOOYBaHb 3 po3paxyHkamu (EN
1990:2002, 5.2).

2.4.2 AnaJni3 KOHCTPYKILil

(1) HaBantaxyBajgbHUN e(pEKT BH3HAYAIOTH 3
PO3paxyHKy KOHCTPYKIIH B MOMEHT yacy t=0 3
BUKOPHUCTAHHAM KOCQIIIEHTIB CHOJYYSHHS 1,1
a60 w12 BiamoBigHo 10 EN 1991-1-2:2002, 4.3.1.

(2) SIx copomenns g0 (1) HaBaHTaKyBaJbHHI
ebekt Edfi MOXHA OTpUMATH 3 PO3PAXYHKY
KOHCTPYKIIi{ 32 HOpMAJIbHOT TEMIIEPATYpPH:

Eqfi=n1iEd,

ne

Edq — pospaxyHkoBe 3HA4Y€HHS BIIMOBIIHOTO
3YCHJUIS Y MOMEHTY 32 HOPMaJIbHUX TEMIIepaTyp
Ha ocHOBHI cniostydeHHst aiid (EN 1990:2002);

nfi — KoeQIIieHT 3HUKEHHS, 1[0 BU3HAYAE PIBEHb
HaBaHTAXXCHHS MiJ] 4ac MOXKEeXI.

(3) KoedimieHT 3HMKEHHS 7fi VIS CIOJYYCHHS
HaBaHTaxeHb 3a ¢Gopmymoro (6.10) B EN
1990:2002 mMae BU3HAYATUCH 3a:

ni=

abo s crnonydeHb HaBaHTaxkeHb (6.10a) Ta
(6.106) B EN 1990:2002 six meHIIE 3HAYEHHS B
MIPUBEACHUX HIDKYE PopMyax:

Gy + Q1

Gy +¥1Qx 1
768k +701Qk 1
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expansions and deformations;

Ra,fi IS the corresponding design resistance in the
fire situation.

(3) The structural analysis for the fire situation
should be carried out in accordance with

EN 1990:2002 subclause 5.1.4.
NOTE: For verifying standard fire resistance requirements,
a member analysis is sufficient.

(4)P The effect of thermal expansions of materials
other than timber shall be taken into account.

(5) Where application rules given in EN 1995-1-2
are valid only for the standard temperaturetime
curve, this is identified in the relevant clauses.

(6) 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 1990:2002 clause 5.2.

2.4.2 Member analysis

(1) The effect of actions should be determined for
time t = 0 using combination factors w11 oOr 2,1
according to EN 1991-1-2:2002 clause 4.3.1.

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

(2.8)

where:

Eq is the design effect of actions for normal
temperature  design for the fundamental
combination of actions, see EN 1990:2002;

N s the reduction factor for the design load in the
fire situation.

(3) The reduction factor ns for load combination
(6.10) in EN 1990:2002 should be taken as

(2.9)

or, for load combinations (6.10a) and (6.10b) in
EN 1990:2002, as the smallest value given by the
following two expressions

(2.9a)

ni=

. Gy +%5Q«1
I_ - _ ]
576Gk +701Qk 1

768k +701%01Qk 1

(2.96)
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hi (S
Q«,1 — roJIoBHE 3MIHHE HAaBAHTA)KCHHS;

Gk — XapaKkTepuCTHUYHE 3HAYEHHS MOCTIMHOT Jii;

Y6 — 9aCTKOBHU KOS(IIIEHT MOCTIHHOT 1T,

YQ,1 — YaCTKOBUHU KOeIIieHT 3MIHHOT il 1;

Wi —KOE(QIIIEHT CHOJYYEeHHS HaBaHTaXKEHb IS
LIUKITYHUX Ta KBa31MOCTINHUX 3HAYE€Hb
MPUBEACHUX SK w11 abo wz1 3TigHO 3
EN 1991-1-1;

¢ — Koe(imieHT 3HWKCHHS Ui HECTPUATINBOT
nocrinuoi mii G.

Mpumitka 1. Ilpuxiaam 3MiHE 3HAa4eHb KOeilli€HTIB
SHWKCHHA 77fi 3aJICKHO BlJ] BIIHOIICHHSA HaBaHTaXCHb
Qk1/Gk s popmynu (2.9) Ta pisHUX 3HAYEHb KOEDII[iEHTY
CHOJYYEHHS Vi NPUBEACHO HAa PUCYHKY 2.1 3 HaCTyMHUMH
npumnymeHasaMu, mo yea=1,0, y¢=1,35 Ta yo=1,5. ®opmynu
(2.9a) Ta (2.96) HamarOTH OLTBII TOYHI 3HAUCHHSL.

where:

Q.1 Is the characteristic value of the leading
variable action;

Gk is the characteristic value of the permanent
action;

yG IS the partial factor for permanent actions;

yo,1 IS the partial factor for variable action 1;

i 1S the combination factor for frequent values of
variable actions in the fire situation,

given either by w11 or y21, see EN 1991-1-
2:2002;

¢ is a reduction factor for unfavourable permanent

actions G.

NOTE 1: An example of the variation of the reduction
factor 7 versus the load ratio Qx1/Gy for different values of
the combination factor w5 according to expression (2.9) is
shown in figure 2.1 with the following assumptions:
y6a=1,0, y6=1,35 and yo=1,5. Partial factors are specified in
the relevant National annexes of EN 1990:2002.
Expressions (2.9a) and (2.9b) give slightly higher values.

0,8
n
0,7 \\
0,6 \ —
\ . [ —
N T~
0,5 AN —
N
\\
0,4 S~
\
0,3
0,2
0,0 0,5 1,0

Pucynok 2.1 — 3miHa koedimieHTa 3HUXKEHHS 7Jfi

3QJIEKHO BiJ CHIBBIOHOIIEHHS HABaHTAKEHb
Qk1/Gk (2.9)

Hpumitka 2. Sk crpomeHHS MOXX€ BUKOPUCTOBYBATHCH
pekomeHnoBaHe 3HadeHHs #i=0,6, OKpIM NpPUKIAIEHOrO
HaBaHTaXXEHHA BiAmoBimHO 10 nmomatky E EN 1991-1-
2:2002 (cknmaachKi IJIONIN, BKIIOYAIOYM JOCTYIIHI MICIIs),
U SIKUX pekoMeHnoBaHnM 3HadeHHsM € 0,7. [adopmariiro

moxo HamiomamepHOro BHOOPY MOXHO 3HaWTH B
HarmionansHOMY IODATKYy.
Hpumitka 3. HamiomampHuii  BuHOIp  CHONXyYeHHS

HaBaHTaXXeHb M Gopmyroro (2.9) ta popmynamu (2.9a) Ta
(2.96) 3po6niero B EN 1991-1-2:2002.

(4) T'pannuHi yMOBHM Ha ONOpPax BBAXKAKOTHCA
HE3MIHHUMHU IPOTITOM MOXKEXI.

2.4.3 Amnaui3
CHUCTEMH

(1) 3acrocoByetbes 2.4.2.1.

(2) Sx ampTepHaTHBa 3arajJbHOMY pPO3pPaxXyHKY
KOHCTPYKIIIf MMi/ 9ac Tokexi B MOMeHT vacy t=0

22

YACTHHM  KOHCTPYKTHMBHOL

Via= 0,9
| —— )
wa= 0,7
wa= 0,5
‘.\

[ wa= 0,2

2,0 2,5 3,0

Qi G«

Figure 2.1 — Examples of reduction factor s
versus load ratio Qk1/Gk according to expression
(2.9)

NOTE 2: As a simplification, the recommended value is
N = 0,6, except for imposed loads according to category E
given in EN 1991-2-1:2002 (areas susceptible to
accumulation of goods, including access areas) where the
recommended value is nfi = 0,7. Information on National
choice may be found in the National annex.

NOTE 3: The National choice of load combinations
between expression (2.9) and expressions (2.9a) and (2.9b)
is made in EN 1991-1-2:2002.

(4) The boundary conditions at supports may be
assumed to be constant with time.

2.4.3 Analysis of parts of the structure
(1) 2.4.2(1) applies.

(2) As an alternative to carrying out a structural
analysis for the fire situation at time t = 0, the



OTIOpHI peakuii, BHYTPIIIHI 3yCHIIJISI TA MOMEHTH
HAa MEXI YaCTHHM KOHCTPYKTUBHOI CHUCTEMH
MOKHA OTPUMATH 3 PO3PAXYHKY KOHCTPYKIIIH 3a
HOPMaJIbHUX TEMIIEPATYP, SIK HaBeACHO B 2.4.2.
(3) YactiHa KOHCTPYKILiid, IO pPO3PaXOBYETHCS,
Ma€ BU3HAYAaTUCS Ha OCHOBI HMOBIPHOTO
PO3MOBCIO/KEHHST TEIUIa Ta TeMIepaTypHUX
nedopMariiii TaKuM YMHOM, MO0 iX B3aeMoIis 3
IHIIMMA ~~ YacTUHAMU  KOHCTPYKIIIH Oyna
MPEJCTaBICHA HE3aJICKHUMH BiJl 4acy OIMOPHUMH
Ta TPaHWYHMMH YMOBAaMH T 4Yac BOTHEBOTO
BILJIMIBY.

(4) B mexxax 4acTUHU KOHCTPYKTHUBHOI CHCTEMH,
0 aHaI3YIOTbCS, HEOOXIJHO BpaxoBYBaTH
XapaKTEepPHUI BUJ BIIMOBH ITiJ] BIUTMBOM TOXKEXI,
3aJIeXKH1 B1l TEMIIEpaTypH BIaCTUBOCTI MaTepiany
Ta JKOPCTKICTH OKpPEMOTO EJIEMEHTY, BILUTUB
PO3MOBCIO/KEHHSI  TeIUla Ta  TEMIIEpaTypHi
negopmartii (HermpsMui BIUIUB MOXKEXK1).

(5) TI'pannuni yMOBH Ha OTOpax, 3yCHILIS Ta
MOMEHTH Ha MEXi YacTUHH KOHCTPYKTHBHOI
CHCTEMH BBAXKAIOTHCS HE3MIHHHUMH TPOTITOM
BCHOT'O Yacy.

2.4.4 3arajbHuil po3paxyHOK KOHCTPYKTHBHOI
CUCTEMH
(1)P 3aranpHuii po3paxyHOK KOHCTPYKTHBHOI
CUCTEMH ITiJ] Yac MOMXKEXK1 Ma€E BPaXOBYBaTH:

- XapakTepHUW BHUJ BIAMOBHU I 4Yac
MOYKEXKI;

- 3aJIKHI  Bifl TeMIepaTypu BIACTHBOCTI
Marepiany Ta )KOPCTKICTh €JIEMEHTY;

- TEIJIOBE PO3UIMPEHHS Ta TeMIepaTypHi
nedopmartii (HenpsIMUH BILTUB MTOXKEX1).

npACTY-H b EN 1995-1-2:201X

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.

(4)P Within the part of the structure to be
analysed, the relevant failure mode in fire, 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 the
forces and moments at boundaries of the part of
the structure being considered may be assumed to
be constant with time.

2.4.4 Global structural analysis

(1)P A global structural analysis for the fire
situation shall take into account:

— the relevant failure mode in fire exposure;

— the temperature-dependent material properties
and member stiffnesses;

— effects of thermal expansions and deformations
(indirect fire actions).
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Po3zain 3 BiracTuBocti MaTepiani

3.1 3arajbHi 10JI0KeHHSA

(1)P Kpim HaBeneHHMX pPO3PaxXyHKOBHX 3HAUCHb,
3HA4YEeHHs BIACTUBOCTEH MaTepiajiB, 10 HaBEICHI
B I[BOMY PO3AUT,, HEOOXiTHO PpO3TIAIATH SIK
XapaKTepUCTHYHI.

(2) MexaHi4Hi BJAaCTHBOCTI JICPEBHHU 32
nopmansHoi  Temmeparypu (20 °C) Tpeba
npuiiMaru 3rigHo 3 EN1995-1-1

3.2 TepmomexaHiuHi BJACTUBOCTI

(1) CrpotieHi METOIM 3HIKEHHST XapaKTEPUCTUK
MIIIHOCTI Ta KOPCTKOCTI TMOMEPEYHOr0 Mepepizy

HaBesieHo B 4.1 ta 4.2.

Mpumitka 1. CroporreHuid MeTo A1 3HWKCHHS MIITHOCTI
Ta YKOPCTKOCTI JiepeB’sSTHUX JeTajieldl Kapkacy 30ipHUX CTiH
Ta TCPEKPUTTIB, TOBHICTIO 3aNOBHCHHUX  130JIAI[HUM
MaTepiajom, HaBeaeHo B oaatky C.

MpumiTka 2. CroporneHuid MeTo AJIsl 3HUKCHHS MIITHOCTI
JICPEeB’SIHUX KOHCTPYKIIH, 110 3a3HAIOTh MapaMEeTPUYHOrO
BOTHEBOT'O BIUIMBY, HABEJCHO B IOAATKY A.

(2) ns yrouyHEeHHX METOMIB  PO3PaXYHKY
BUKOPUCTOBYETbCA HENIHINHE CIIBBIAHOLIEHHS

MK Aedopmalliero Ta HaIpPyKEHHSAM IPH CTUCKY.
IlpumiTka.  3HaueHHs  MEXaHIYHUX  BJIACTUBOCTEH,
3aJIeKHUX BiJl TEMIIEpaTypH, HABEACHO B 10AaTKy B.

3.3 TensiodizuyHi BJacTUBOCTI

(1)Skmo  Bu3HAYEHHS MEXI  BOTHECTIHKOCTI
0a3yeTbCst Ha o€ AHAHHI1 pe3yJbTariB
BUMNPOOYBaHb Ta PO3PaxyHKIB, TIPU MOKJIUBOCTI,
Tero(i3MUH1 BIIACTUBOCTI CJIiJ] BU3HAYaTH 3a

pe3ynbTaTaMu BUIIPOOYBaHb.

[pumitka. s TEIJIOTEXHIYHOTO PO3paxyHKy
PO3paxyHKOBI 3HAY€HHs TEIUIONPOBITHOCTI Ta MHTOMOI
TEIJIOEMHOCTI JIEpEBUHH HaBEJICHI B 10JaTKy B.

3.4 I'nnOuHa 00BYIJIIOBAHHS

3.4.1 3acanvni nonoscennn

(1) OOByrmoBaHHS BPaxOBYETbCA Ui BCIX
JIepEeB’IHUX MOBEPXOHb, TOBEPXOHb ICPCBUHHHUX
naHenei, 1o  Oe3MOoCepesHbO  3a3HAIOTh
BOTHEBOTO BIUIMBY, Ta, SKIIO HEOOXIIHO, UIs
MOBEPXOHb, IO CHOYATKy OyTu 3aXUIIeH] BiA
BOTHEBOTO BIUIMBY, Ta OOBYIJIMJIHCS IPOTATOM
BIJIMOBIAHOTO Yacy MOKEexXI.

(2) T'mubuHa OOBYTJIFOBaHHS — II€ BiJCTaHb MK
30BHIITHBOIO MOBEPXHEIO MOYATKOBOTO €JIEMEHTa
Ta JIiHI€I0 OOBYIJIIOBAaHHS, $KY BH3HA4YaloOTh
3alie)kKHO  Bil 4Yacy BOTHEBOIO BIUIUBY Ta
BI/INIOBIJTHOTO KOE(DIIIEHTY OOBYTIIIOBAHHS.

(3) PospaxyHOK XapaKTEpUCTHK MOTEPEUHOTO
nepepizy Mae OazyBaTuch Ha (pakTHUHIM rMUOMHI
OOBYTTIIOBaHHS 3 YpaxXyBaHHSIM 3a0KPYIJICHHS
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Section 3 Material properties

3.1 General

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

(2)P The mechanical properties of timber at 20 °C
shall be taken as those given in EN 1995-1-1 for
normal temperature design.
3.2 Mechanical properties
(1) Simplified methods for the reduction of the
strength and stiffness parameters of the

crosssection are given in 4.1 and 4.2,

NOTE 1: A simplified method for the reduction of the
strength and stiffness parameters of timber frame members
in wall and floor assemblies completely filled with
insulation is given in annex C (informative).

NOTE 2: A simplified method for the reduction of the
strength of timber members exposed to parametric fires is
given in annex A (informative).

(2) For advanced calculation methods, a non-
linear relationship between strain and

compressive stress may be applied.
NOTE: Values of temperature-dependent mechanical
properties are given in annex B (informative).

3.3 Thermal properties

(1) Where fire design is based on a combination
of tests and calculations, where possible, the
thermal properties should be calibrated to the test
results.

NOTE: For thermal analysis, design values of thermal
conductivity and heat capacity of timber are given in annex
B (informative).

3.4 Charring depth

3.4.1 General

(1)P Charring shall be taken into account for all
surfaces of wood and wood-based panels directly
exposed to fire, and, where relevant, for surfaces
initially protected from exposure to fire, but
where charring of the wood occurs during the
relevant time of fire exposure.

(2) The charring depth is the distance between the
outer surface of the original member and the
position of the char-line and should be calculated
from the time of fire exposure and the relevant
charring rate.

(3)The calculation of cross-sectional properties
should be based on the actual charring depth
including corner roundings. Alternatively a



KYTiB KOHCTpYKLIi. SIK ajbTepHaTHBa yMOBHUI
MOTIEpeYHU mepepi3 0e3 3a0KpYriIeHb KyTiB Mae
OyTu po3paxoBaHO, 0a3ylunCh Ha YMOBHOMY
KoeilieHTi 0OBYIIIIOBAHHS.
(4) PosramryBanHs JiHIl OOBYTJIFOBaHHS Mae OyTH
npuiHATO gk  posramryBaHHs — 300-rpagycHoi
130TepMH.
Mpumitka. Le npumymenHs aificHe Ui OLTBIIOCTI M’ IKHX
Ta TBEPIHX COPTIB JiepeBa.
(5) Cnim  BpaxyBaTtd, MmO  IIBHIKOCTI
OOBYTIIIOBaHHS € HOPMAJIBHO BIIMIHHUMH JIJISL:

- HE3aXWIICHUX MOBEPXOHb MPOTITOM dYacy
BOTHEBOTO BILJIHBY;

- TIOTIEPETHBO 3aXWIICHUX ITOBEPXOHb JIO
MOMEHTY pYHHYBaHHS 3aXHCTY,

- TIOTIEPETHBO 3aXHUIIEHUX TOBEPXOHB ITICIIS
PYVHYBAaHHS 3aXUCTY.
(6) TIIpaBuma, omumcani B 3.42 1 3.4.3,
3aCTOCOBYIOTh 32 CTaHIIAPTHOTO TEMIIEPATYPHOTO
peKUMY.
Ilpumitka. [lpu mnapamerpuyHOMY BOTHEBOMY BILIHUBI
BUKOPUCTOBYIOTh JOAATOK A.

3.4.2 He3axuieHi nmoBepxHi miJ 4yac BOrHEBOI0

BILIMBY
(1) HIBuakicTe OOBYTITFOBaHHS TUTSt
OJIHOBUMIPHOTO OOBYI/IIOBaHHS (pUCYHOK 3.1)
MpUHMaOTh CTallol0 B 4aci. Po3paxyHKOBY
rMUOUHY  OOBYIJIIOBaHHS  PO3PaxOBYHOTh  3a
hopmyroro:

dchar,O =
ne

decharo — pO3paxyHKOBa TNIMOMHA OOBYTIIIOBAHHSI
IIPU OJTHOBUMIPHOMY OOBYTJIIFOBaHHI;

Bo — po3paxyHKOBa IIBUIKICTH OJHOBHMIPHOIO
OOBYIIIFOBaHHS 33 CTAHJAPTHOTO TEMIIEPATYPHOTO
peKUMY;

t — TpuBaJIiCTh BOTHEBOTO BILIHBY.
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notional cross-section without corner roundings
may be calculated based on the notional charring
rate.

(4) The position of the char-line should be taken
as the position of the 300-degree isotherm.

NOTE: This assumption is valid for most softwoods and
hardwoods.

(5) It should be taken into account that the
charring rates are normally different for

— surfaces unprotected throughout the time of fire
exposure;

— initially protected surfaces prior to failure of the
protection;

— initially protected surfaces when exposed to fire
after failure of the protection.

(6) The rules of 3.4.2 and 3.4.3 apply to standard
fire exposure.

NOTE: For parametric fire exposure, see annex A
(informative).

3.4.2 Surfaces unprotected throughout the time
of fire exposure

(1) The charring rate for one-dimensional
charring, see figure 3.1, should be taken as
constant with time. The design charring depth
should be calculated as:

3.1)

where:

deharo IS the design charring depth for one-
dimensional charring;

Bo is the one-dimensional design charring rate
under standard fire exposure;

t is the time of fire exposure.

dchar.ﬂ

A
Pucynox 3.1 — OpHoBHMIpHE OOBYTJIFOBaHHS
IIMPOKOTO TOMEePEYHOro mnepepizy (0aHOOIUHUI
BOTHEBHI BILIUB).

(2) YmoBHa WIBHAKICTH OOBYITIIOBaHHA — II€
BEJIMYUHA, II0 BPaxoBYye €(EeKT 3a0KPYIJICHHS
KyTiB Ta HasBHICTb TpIUIMH (puUcyHOK 3.2),
OpUAMaEeTbCs  CTaloOl0 B yaclh.  YMOBHa
PO3paxyHKOBa raubrHa OOBYTIIOBaHHS

|
Figure 3.1 — One-dimensional charring of wide
cross section (fire exposure on one side)

(2) The notional charring rate, the magnitude of
which includes for the effect of corner roundings
and fissures, see figure 3.2, should be taken as
constant with time. The notional design charring
depth should be calculated as
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PO3paxoBYeThCs 32 POPMYJIOLO:

dchar,n :ﬁ
ne
decharn — yMOBHa  pO3paxyHKOBa  IJIMOWHA
OOBYTIIIOBAaHHS, 10 BPaxoBY€ BIUIVB
3a0KPYTJICHUX KYTIB;
Bn  — yMOBHa pO3paxyHKOBa  HIBHJKICTh
OOBYTIIIOBAaHHS, 10 BPaxoBY€ BIUIVB
320KPYTJICHUX IPaHeH Ta TPIIKH.
(3)Po3paxyHKkOBY MIBHAKICTH  OJHOBHMIPHOTO

OOBYTJIIOBaHHS 3aCTOCOBYIOTh 32 YMOBH, IO
30UIbIIEHHS ~ OOBYIJIIOBaHHS ~ Ould  KYTIB
BPaxoBYIOTb Ul TONEPEYHHX IMepepi3iB 3

IOYAaTKOBOKO MiHIMaIBHOK mUpHHOKO D ., 1e:
b _ {chhanﬂ + 80;
BflSd:hanD:
Sxio HaliMeHIIa MUPUHA TOTIEPEUHOTO Mepepi3y
€ MEHIIOI 3a Dmin, B po3paxyHKax HEOOXiTHO
NpUEMaTH YMOBHY PO3PaXyHKOBY IIBHIKICTb
OOBYTJTFOBaHHS.
(4) Ins momepeyHOro mepepizy, po3paxoBaHOTO 3
BUKOPHUCTAHHSIM  PO3PaxXyHKOBOI  IIIBHJIKOCTI
OJTHOBUMIPHOTO OOBYTJTFOBAaHHSI, pamiyc
3a0KPYIJICHHS KYTiB TPUHAMAIOTh TaKUM, IO
TOPIBHIOE TIIHOWHI 0OBYTTIOBaHHS Uchar.o.
(5) Hns mepeB’sHHX Ta JEPEBHHHUX MOBEPXOHbD,
HE3aXHUIIICHUX MPOTIATOM Yacy BOTHEBOTO BIUIHBY,
3HAYCHHS PO3paxyHKOBOi HIBUJIKOCTI

oOByrIIOBaHHs o Ta Bn HaBeeHO B Ta0OmmI 3.1.
Mpumirka. s nepes’siHUX eneMeHTIB 30ipHHX CTiH Ta
MEPeKPUTTIB, B SKUX MYCTOTH MOBHICTIO 3alOBHEHI
130 HHIM MaTepiaioM, 3HA4YEHHS YMOBHO{
PO3paxyHKOBOI MIBUAKOCTI OOBYTIIIOBaHHS SN HaBEICHO B
nonatky C.

(6) Po3paxyHKOBI IIBHIKOCTI OOBYIIFOBaHHS
TBEPJIUX COPTIB JepeBa, OKpiM Oyka, 3 TYCTHHOIO
Bix 290 kr/m° mo 450 xr/m® OTPUMYIOTh IILJIIXOM
JiHIAHOT 1HTepnoJyAmii 3HavyeHb Tabmmii 3.1.
HIBuaKiCT, OOBYIIIIOBaHHS OyKa MPUITMAEThCA SIK
IUTSL IIUTBHOTO M SIKOTO COpPTY JepeBa.

(7) PospaxynkoBa mBHAKICTH 3a EN 14374
obByrmoBaHHsA (panepoBanux marepianis (LVL),
HaBezeHa B Ta0iwmi 3.1.

Tin
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n 1

for/fana d,,. , = 13 mm/mm
for/anad .., < 13 mm/mm’

(3.2)

where:

dchar,n 1S the notional design charring depth, which
incorporates the effect of corner roundings;

Bn is the notional design charring rate, the
magnitude of which includes for the effect of
corner roundings and fissures.

(3) The one-dimensional design charring rate may
be applied, provided that the increased charring
near corners is taken into account, for cross-
sections with an original minimum width, bmin,
where

(3.3)

When the smallest width of the cross section is
smaller than bmin, notional design charring rates
should be applied.

(4) For cross-sections calculated using one-
dimensional design charring rates, the radius of
the corner roundings should be taken equal to the
charring depth dchar,o.

(5) For surfaces of timber, unprotected throughout
the time of fire exposure, design charring
rates o and B, are given in table 3.1.

NOTE: For timber members in wall and floor assemblies
where the cavities are completely filled with insulation,
values for notional design charring rates gn are given in
annex C (informative).

(6) Design charring rates for solid hardwoods,
except beech, with characteristic densities
between 290 and 450 kg/m?®, may be obtained by
linear interpolation between the values of table
3.1. Charring rates of beech should be taken as
given for solid softwood.

(7) Design charring rates for LVL, in accordance
with EN 14374, are given in table 3.1.



char,n

> Yeharo ™
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Pucynoxk 3.2 - [Inubuna
oOByrroBaHHS  Ochar,0
00ByrItOBaHHS Uchar,n.

OJIHOBUMIPHOTO
Ta YyMOBHa TIJIMOMHA

(8) Po3paxyHKOBI IIBHIKOCTI OOBYIIFOBaHHS
JIEPEBUHHUX NaHeNel, BUTOTOBJIEHUX 3TITHO 3
EN 309, EN 313-1, EN 300 ta EN 316, naBemeHo
B Tabnui 3.1. 3HaueHHs BUKOPUCTOBYIOTHCS IS
XapaKTEePHCTHYHOTO 3HAUeHHS TycTHHH 450 kr/m°
1 ToBIHYU naHenm 20 M.

(9) Mns iHIHMX XapaKTePUCTHYHHX 3HAYCHb
TYCTHHHU Pk Ta TOBIIMHHU maHen hp menme 20 M,

Figure 3.2 — Charring depth dcharo for one-
dimensional charring and notional charring depth
dchar,n

(8) Design charring rates for wood-based panels
in accordance with EN 309, EN 313-1, EN 300
and EN 316, and wood panelling are given in
Table 3.1. The values apply to a characteristic
density of 450 kg/m® and a panel thickness of 20
mm.

(9) For other characteristic densities pk and panel
thicknesses h, smaller than 20 mm, the charring

MIBUJKICTh  OOBYIJIFOBAaHHS BH3HAYAETHCS  3a rate should be calculated as
hopmyroro:
ﬁo,p,t = ﬂokpkh ' (34)
Jle/ where k| = 450 : (3.5
Pk
Ky = (3.6)
ae where:

Pk — XapaKTepUCTUYHA T'YCTUHA, KI/M°,

hp — ToBIIMHA aHETi, MM.
Hpumitka. J[ns nepeBUHHHUX MaHeJeH XapaKTepUCTHYHA
ryctuHa HaBeneHa B EN 12369.

pk is the characteristic density, in kg/m3;

hp is the panel thickness, in millimetres.
NOTE: For wood-based panels characteristic densities are
given in EN 12369.

Ta6auusn 3.1 - Po3paxyHKOBi IIBHIKOCTI Table 3.1 — Design charring rates Bo and pn of
obOByrmioBaHHs o Ta Pn I  JEpPCBHHH, timber, LVL, wood panelling and woodbased
(danepoBanux wmartepianiB  (LVL), nepeB’sHO1 panels
OOIIMBKH Ta ICPEBUHHUX MAHEIICH
Marepianu 180' s | MM/XB
MM/XB
a) M’ski coptu epeBa i Oyk
a) Softwood and beech
KJleeHa iepeBUHA 3 XapaKTepHUCTHUHOIO rycTuHo0 = 290 kr/m® | 0,65 0,7
Glued laminated timber with a characteristic
density of > 290 kg/m?
Cy1iibHE JIEpeBO 3 XapaKTepUCTUUHOIO TycTHHOIO0 = 290 kr/m® | 0,65 0,8
Solid timber with a characteristic density of > 290 kg/m?
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b) TBepai copTu nepeBa
b) Hardwood

CymineHe nepeBo abo KieeHa JepeBHHA 3 XapakrepuctuuHoro | 0,65 0,7

ryctunoio 290 kr/m®

Solid or glued laminated hardwood with a characteristic density

of 290 kg/m?

CymineHe nepeBo abo KieeHa nepeBHHA 3 xapakrepuctuyHoro | 0,50 0,55

rycTuHO0 = 450 Kr/m®

Solid or glued laminated hardwood with a characteristic density

of > 450 kg/m®

c¢) ®anepoBani matepianu (LVL)
c) LVL

3 XapaKTepHCTHYHOO I'YCTHHO = 480 Kr/m> 0,65 0,7
with a characteristic density of > 480 kg/m®

d) IManeni

d) Panels

Jleper’siHa 0OIIMBKA 0,9? -
Wood panelling

danepa 1,08 -
Plywood

JlepeBuHHI naHeni, OKpiM hanepu 0,9% -

Wood-based panels other than plywood

4 3gaueHHs HaBeleHi [ XapaKTepucTHuHOi ryctiHH 450 kr/m° i TopmuHM maseni 20 MM; JUIsl iHIIMX 3HAY€Hb TOBIIMHH i

LIJIBHOCTI AUBUCH 3.4.2.9.

2 The values apply to a characteristic density of 450 kg/m?® and a panel thickness of 20 mm; see 3.4.2(9) for other thicknesses

and densities.

3.4.3 IloBepxHi 0a/JI0K Ta KOJIOH NOINEPEIHbO
3axXMIleHi Bil BOTHEBOI0 BILIUBY

3.4.3.1 3aranbHi NOJ0KEHHSA

(1) dns oBepXOHb, 3aXMICHUX BOTHE3aXHCHUMHU
MOKPUTTAMHM, IHIIMMU 3aXHUCHHUMH MaTepialaMu
a00 KOHCTPYKTHMBHUMH €JeMEHTaMH (pUCYHOK
3.3), HeoOX1THO BpaxOBYBaTH, II10:

— MOYaTOK OOBYTJIIOBAHHS 3aTPUMYETHCS
JIo 4acy teh;

— OOBYTJTIIOBaHHA MOXE TOYMHATHCS JIO
pylHHYBaHHS  BOTHE3aXHCTy 31  MIBHJKICTIO
OOBYTJIIOBaHHS HIKYOIO, HDK Ta, 1[0 HaBeJIeHAa B
tabmuui 3.1, A0 HacTaHHS 4Yacy pyWHyBaHHS {f

BOTHE3aXUCTY;
- MICHsl HACTaHHS 4acy pyiHyBaHHS {f
BOTHE3aXUCTY, HIBUJIKICTh OOBYTJIIOBaHHS

NepeBUIILYe 3HAYCHHS, HaBeAeH1 B Tabnuui 3.1, 1o
HACTaHHS 4Yacy ta, OMMCAHOTO HUXKYE;

- TS qacy t,, KOJIN rauouHa

OOBYTTIIOBaHHS JOPIBHIOE MEHIIOMY 31 3HAaY€Hb
IHOUHYU TIO/IOHOTO elleMeHTa 0e3 BOTHEe3aXUCTy
abo 25 MM, MBUAKICTH OOBYIJIIOBAaHHS 3HOBY

HaOyBae€ 3Ha4eHb, HABEJICHUX B Tadmuii 3.1.
Mpumirka 1. [Hmi  jgocTymHi 3aco0M  BOTHE3aXHUCTY
BKJIIOYAIOTH CITy4eHI IOKPHUTTS Ta IIPOCOUYECHHs. Mertonu
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3.4.3 Surfaces of beams and columns initially
protected from fire exposure

3.4.3.1 General

(1) For surfaces protected by fire protective
claddings, other protection materials or by other
structural members, see figure 3.3, it should be
taken into account that

— the start of charring is delayed until time tcp;

— charring may commence prior to failure of the
fire protection, but at a lower rate than the
charring rates shown in table 3.1 until failure time
tr of the fire protection;

— after failure time tf of the fire protection, the
charring rate is increased above the values shown
in table 3.1 until the time ta described below;

— at the time ta when the charring depth equals
either the charring depth of the same member
without fire protection or 25 mm whichever is the
lesser, the charring rate reverts to the value in
table 3.1.

NOTE 1. Other fire protection available includes
intumescent coatings and impregnation. Test methods are




BunpoOyBaHHs HaBeneHHi B ENV 13381-7.

IIpumitka 2. 3axuct,  3a0e3nmedyeHW  IHIIMMU
KOHCTPYKTUBHHMH €JIEMEHTaMHU, MOXe OyTH BUUEpIaHUI B
pe3yJnbTari:

- BiZIMOBM a00 pyIHYBaHHS 3aXHCHOTO €JIEMEHTA;

- HQUIMIIKOBOI AeopMallii 3aXHCHOro eIeMEHTA.
Mpumitka 3. Pi3HI eramm 3axucTy, Yac NEpPeXoay Mix
eTaaMd Ta BIANOBiAHA IIBUIKICTH  OOBYTJIIOBaHHS
HaBeJeHI Ha pucyHkax 3.4-3.6.

Mpumirka 4. [lpaBunma Ui KOHCTPYKUid 3
MOPO’KHIUHAMHY HaBeJeH1 B 1oAatky D.

(2) Kpim mpaBuii, HaBeIEHUX HWXXYE, Ha OCHOBI
BUIIPOOYBaHb Ma€e OyTH BU3HAYEHO HACTYITHE:

- 4ac JI0 MOYaTKy OOBYIIIIOBaHHS elleMeHTa tch;

- yac pyHHYBaHHS BOTHE3aXHCHOTO TIOKPUTTS a0
THIIIOTO 3aXMUCHOTO MaTepiany tf,

- IIBUAKICTb OOBYIJIIOBaHHS J0 pPYHHYBaHHS
3aXUCTy, KOIH {5 > teh.

[pumitka. Meronn BunpoOyBaHHs HaBeneHHI B ENV
13381-7.

3) HeoOximHo BPaxoBYBaTH BIUTUB
HE3alOBHEHUX 3a30pIB B CTHKax OOJIMITFOBAHHS
UIMpUHOIO Outblie 2 MM, a camMe BIUIUB Ha
MOYaTOK OOBYIJIIOBaHHS 1 BIAMOBIIHO Ha
HIBUJKICTH OOBYTJIIOBAHHS Iepes pYyHMHYBaHHAM
3axXHCTY.

1 — Oainka;
2 — KOJIOHA;
3 — HacTHUI;

4 — MOKpUTTS
Pucynoxk 3.3 - Ilpuknagu
MTOKPUTTS: a) OaJIKH, 0) KOJIOHH

BOTHC3aXHUCHOI'O

npACTY-H b EN 1995-1-2:201X

given in ENV 13381-7

NOTE 2: The protection provided by other structural
members may be terminated due to

— failure or collapse of the protecting member;

— excessive deformation of the protecting member.

NOTE 3: The different stages of protection, the times of
transition between stages and corresponding charring rates
are illustrated in figures 3.4 to 3.6.

NOTE 4: Rules for assemblies with void cavities are given
in annex D (informative).

(2) Unless rules are given below, the following
should be assessed on the basis of tests:

— the time to the start of charring ten of the
member;

— the time for failure of the fire protective
cladding or other fire protection material tf;

— the charring rate before failure of the protection

when ts > teh.
NOTE: Test methods are given in ENV 13381-7.

(3) The effect of unfilled gaps greater than 2 mm
at joints in the cladding on the start of charring
and, where relevant, on the charring rate before
failure of the protection should be taken into
account.

4
0)
b)

Key:

1 beam

2 column
3 deck

4 cladding

Figure 3.3 — Examples of fire protective
claddings to: a) beams, b) columns,
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dchar,O abo dchar,n » MM
40
S
A
30 - Y 2b
/
20 N -
MM
y i dchar,n abo mm
10 y A |
/  2a
) / MM
/ |
0 t 2a .
f Yac,t Timet
[To3HaueHHs: Key:

1 — 3anexHicTh Ui HE3aXHUIICHUX EJIEMEHTIB IPOTArOM
Yyacy BOTHEBOI'O BIUIMBY JUIsl IIBUAKOCTI OOBYIIIIOBaHHS [
(aGo fo);

2 — 3QISKHICTh U1 TONEepPEeIHbO 3aXHUIIEHUX EJIEMEHTIB
TTicIisi pyHHYBaHHS BOTHE3aXHUCTY:

2a — OOBYIJIIOBaHHA TMOYHMHAETHCS 13  30LJBIICHOIO
IIBUJIKICTIO;

2b — skmo TIMOWHA OOBYTTIFOBAHHS TMEPEBHUINYE 25 MM,
IIBUIKICTG OOBYIVIIOBAaHHA 3HIKYETHCA JO 3HAUCHb,
HaBezZieHux y Tabmuii 3.1.

Pucynoxk 3.4 -  3amexHICTh  TIUOWHU

0OBYIUIFOBaHHS B 4acy, Koiu tch=t;, a rmuOuHa
OOBYIUIFOBaHHsSI HE MEHIIE 3a 25 MM B MOMEHT
qacy t,

1 Relationship for members unprotected throughout the time
of fire exposure for charring rate B, (or So)

2 Relationship for initially protected members after failure
of the fire protection

2a After the fire protection has fallen off, charring starts at
increased rate

2b After char depth exceeds 25 mm charring rate reduces to
the rate shown in table 3.1

Figure 3.4 — Variation of charring depth with
time when tch = tf and the charring depth a: time ta
is at least 25 mm

dchar,O abo dchar,n » MM

40

30 -
20 - 1

10 -

3
0
ll1‘ ra

[lozHauenHs:

1 — 3ajexHicTh I HE3aXWIICHUX EJEMEHTIB IMPOTIroM
yacy BOTHEBOTO BIUIMBY JUIS IIBHIKOCTI OOBYIJIIOBAaHHS,
HaBeneHol B Tabmumi 3.1;

3 — 3aJISKHICTD I TONEPEIHbO 3aXHIICHUX eJIEMEHTIB IS
yacy pyHHYBaHHsS BOTHE3aXHCTy lf Ta gacy, 0OMexeHOro t,,
10 Ma€ MeHIIe 3a HaBeneHe y Gopmymi (3.80) 3HaueHHS.

Pucynoxk 3.5 3anexHicTh  TAHOWHU
OOBYTIIIOBaHHA Bif yacy, Konu teh = tf, a rmubuHa
OOBYTIIOBaHHS MEHIIIE 32 25 MM B MOMEHT 4acy ta

30

Yac,t Timet

Key:
1 Relationship for members unprotected throughout the time
of fire exposure for charring rate shown in table 3.1

3 Relationship for initially protected members with failure
times of fire protection t; and time limit t. smaller than given
by expression (3.8b)

Figure 3.5 —Variation of charring depth with
time when tcy = tf and the charring depth at time ta
is less than 25 mm



d

0 a6o d MM

char char,n ’

tch rf

[To3HaueHHs:

1 — 3anexHicTh Ui HE3aXHUIICHUX EJIEMEHTIB IPOTArOM
Yyacy BOTHEBOI'O BIUIMBY JUIsl IIBUAKOCTI OOBYIIIOBaHHS [
(aGo fo);

2 — 3ANEXHICTh JUIS TIONEPeJHbO 3aXUIIEHUX EJIEMEHTIB,
SKIIO OOBYIJIFOBaHHS IOYMHAETHCS JIO PYWHYBaHHS
BOTHE3aXHUCTY;

2a — 1Io4aTOK OOBYIJIIOBaHHS IJIsl 4acy ltch P 3MEHIIeHil
IIBUJIKOCTI, SKIIO BOTHE3aXHUCT He 3pyIHOBaHHII;

2b — micnst pyHHYBaHHS BOTHE3aXHCTy OOBYTJIFOBAHHS
MMOYHHAETHCS 13 301JIBIIIEHO0 MIBHIKICTIO;

2C — KonM IIUOMHA OOBYITIIOBAHHS IIEpEBHIIYE 25 MM,
HIBU/IKICTh OOBYIJIIOBAHHSI 3HMXKYETHCS 0 IIBHIKOCTEH,
HaBeJeHUX B Tadmumi 3.1.

Pucynok 3.6 -  3anexHICTh
0OBYTIIFOBAaHHSI Bif 4acy, sKIio teh < tr

[JIMOVHU

3.4.3.2 IIIeuokicms 068y2n106anus
(1) Ons teh < t < tf mBHAKICTE OOBYIIIFOBAHHS
JIEpEeB'SITHOTO €JIEMEHTa, 10 HaBeICHA B TAOHII
3.1, HEOOXIHO TIOMHOXHUTH Ha KoedimieHT Ko.
(2) Skmo gepeB'sHMIA  €IEMEHT 3aXHICHHI
OJIHUM IIIapPOM TilICOKApTOHHUX JHUCTIB THITy F, K2
BHU3HAYAETHCS 32 POPMYIIOFO:

npACTY-H b EN 1995-1-2:201X

2c

dcharo = 25 mm

a6o MM
denarn = 25 mm
MM
ta Yac,t Timet

Key:
1 Relationship for members unprotected throughout the time
of fire exposure for charring rate B, (or So)

2 Relationship for initially protected members where
charring starts before failure of protection:

2a Charring starts at tcn at a reduced rate when protection is
still in place

2b After protection has fallen off, charring starts at
increased rate

2c After char depth exceeds 25 mm charring rate reduces to
the rate shown in table 3.1

Figure 3.6 — Variation of charring depth with
time when ten < tt

3.4.3.2 Charring rates

(1) For teh <t < tr the charring rates of the timber
member given in table 3.1 should be multiplied by
a factor ko.

(2) Where the timber member is protected by a
single layer of gypsum plasterboard type F, k>
should be taken as

k,=1-0,018hp, (3.7)

ne hp — TOBIIMHA APy, MM.

SIKIIO TOKPUTTS CKJIAJA€ThCS 3 JEKUIBKOX IIapiB
rincokapToHHux JuctiB tuny F, hy npuiimaerscs
SK TOBIIMHA BHYTPIIIHBOTO LIAPY.

(3) Skmo gepeB'sHMIA  €NEMEHT 3aXHICHHI
MIHEpaJIOBaTHUMHU IUIMTaMH 3  MIHIMQJIBHOKO
TOBIIMHOIO 20 MM Ta MiHIMaJIbHOIO T'YCTHHOIO 26
Kr/M3, ski 36epiraroTe mizicHicts 3a 1000 °C, ko
npuiiMaeTbes 3a Tadnuiero 3.2. [ TOBIIMHY Bif
20 MM 10 45 MM 3aCTOCOBYEThCS JIiHilHA
THTEePITOJIALLIS.

where hy is the thickness of the layer, in
millimetres.

Where the cladding consists of several layers of
gypsum plasterboard type F, hp should be

taken as the thickness of the inner layer.

(3) Where the timber member is protected by rock
fibre batts with a minimum thickness of 20 mm
and a minimum density of 26 kg/m?3 which remain
coherent up to 1000°C, ko may be taken from
table 3.2. For thicknesses between 20 and 45 mm,
linear interpolation may be applied
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Tabmuus 3.2 — 3HaueHHs Koais JepeBHHM,
3aXUIIEHOT MIHEPAIOBATHUMH TUIMTAMHU

Table 3.2 — Values of k. for timber protected by
rock fibre batts

TosuwmHa hins, MM K

Thickness hins, mm 2
20 1
> 45 0,6

(4) Hdnsa cranii, mo Hacrae micis pyHHYBaHHS
Boruezaxucty, tr < t < MIBUIKICTE
oOByrmoBaHHA 3a Tabnumero 3.1 HeoOXigHO
MOMHOXHTH Ha KoedimieHT k3 = 2. Jlna t > ta
MIBUJIKICTH OOBYIJIIOBaHHA 3a Tabmuuer 3.1
3aCTOCOBYEThCS O3 MHOKEHHS Ha K3.

(5) MowmeHT uacy ta (pucynku 3.4 i 3.5) 3a ymoBH,

o teh = tf, mpuiiMaroTh 3a GOpMyIIOL0:

(4) For the stage after failure of the protection
given by tf <t <t,, the charring rates of table 3.1
should be multiplied by a factor ks = 2. Fort > ta
the charring rates of table 3.1 should be applied
without multiplication by ks.

(5) The time limit t,, see figure 3.4 and 3.5,
should for tech = tf be taken as

2t, : (3.82)
t=mim 25 ., (3.86)
k3ﬂn
abo 3a ymoBm, mo tch < tf (pucynok 3.6), 3a or for ten < tr (see figure 3.6)
hopmyroro:
t = 25_(tr _tch)kzﬂn +tf, (39)

a

ne Pn — YyMOBHA poO3paxyHKOBa IIBUJKICTH
0OBYTJIFOBaHHSI, MM/XB.

®opmymu  (3.8) Ta (3.9) 3acTOCOBYIOTH JIA
OJIHOBUMIPDHOTO  OOBYIJIFOBaHHS,  SIKIIO  [n
3amMiHeHO Ha  Po. g pospaxyHky i
BUKOPHUCTOBYIOTH 3.4.3.4.

Mpumirka. @opmyn (3.8 0) mpuryckae, o OOBYrIIEHHN

nrap 25 MM J1a€ TOCTaTHiM 3aXUCT TSl 3HKEHHS [IIBUAKOCTI
0OBYTIIIOBaHHS 10 3HAYESHHSI, HABeJIeHOro B Tadmui 3.1.

3.4.3.3 ITouamok o068yznroeanns

(1) Jns  BOTHE3aXHWCHOTO  TOKPHUTTSA,  sKE
CKIIQZA€ThC 3 OJHOTO abo JEKUTbKOX IIapiB
JCPEBUHHUX TaHeleld abo JepeB'sHOi OOIIMBKH,
Yyac I04YaTKy OOBYIVIIOBaHHS Ich 3aXUIICHOTO
JCpeB’sTHOTO  €JIEMEHTAa  BU3HAYA€ThCA 34
dbopmynoro:

ne hp — ToBIIMHA MaHeN, I ASKIUTBKOX IIapiB —
iX cyMapHa TOBILMHA,
tch — yac moyatky OOBYIJIIOBAaHHS.

(2) Jlns TOKPUTTS, WO CKIAJAETHCS 3 OJHOTO
miapy rincokaptoHsoro jaucra tuny A, F abo H
srigao 3 EN 520, 3 3amoBHeHuMu 3cepenuHu abo
o MEPUMETPY 3’ € IHAHHSMH, abo 3
HE3alOBHEHUMHU 33a30paMHy ITUPUHOIO HE OiIbIe 2
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kBﬂn

where Bn is the notional design charring rate, in
mm/min.

Expressions (3.8) and (3.9) also apply to one-
dimensional charring when B is replaced by Bo.
For the calculation of tr see 3.4.3.4.

NOTE: Expression (3.8b) implies that a char-layer of 25
mm gives sufficient protection to reduce the charring rate to
the values of table 3.1.

3.4.3.3 Start of charring

(1) For fire protective claddings consisting of one
or several layers of wood-based panels or wood
panelling, the time of start of charring tch of the
protected timber member should be taken as

= r (3.10)

where:

hp is the thickness of the panel, in case of several
layers the total thickness of layers;

ten is the time of start of charring;

(2) For claddings consisting of one layer of
gypsum plasterboard of type A, F or H according
to EN 520, at internal locations or at the perimeter
adjacent to filled joints, or unfilled gaps with a
width of 2 mm or less, the time of start of charring



MM, Yac MOYaTKy OOBYIIIIOBaHHS {ch BU3HAYAETHCS
3a opmyoro:

tch

ne hp — TOBIMHA MTaHEi B MM.

Y  Micusgx, CyMDKHHX 31 3’€IHaHHSIMH 3
HE3aIIOBHEHUMH 3a30paMH, IIHUPUHOIO Outbme 2
MM, Yac TOYaTKy OOBYIIIIOBaHHS {ch BU3HAYAETHCS
3a popmyioro:

t, =2,8h - 23,

He:

hp — TOBIMHA TaHEi B MM.

Mpumirka. Tincokapronni sucru tumy E, D, R ta I 3rigHo
3 EN 520 wmarorp Taki >k abo Kpamyi MexaHidHi,
Tero¢i3uYHI Ta TEPMOMEXaHIuHI BJIACTUBOCTI, IO 1 THITY
A Tta H.

(3) Jl1st MOKPHUTTS, IO CKIIAJAETHCS 3 JBOX IIapiB
rincokapToHHUX JucTiB Ty A Ta H, wac
MOYaTKy OOBYINIOBaHHS lch BH3HAUYAETHCS 3a
dopmyoro (3.11), ne ToBuuHy hp mpuiiMaroTh K
TOBUIMHY 30BHIIIHbOrO mapy ta 50 % TOoBIIMHU
BHYTPIIIHBOTO I1apy, 32 YMOBH, 1110 BIJICTAHb MK
JeTansiMU KpIIJICHHS Y BHYTPINIHbOMY IIapi He
OUTpIIa BIACTAHI MDK JETaNSIMM KpIIJICHHS Yy
30BHIITHBOMY IIIApI.

(4) [y mOKPUTTS, IO CKIIAJAETHCS 3 BOX IAPIB
TIMCOKapTOHHUX JIMCTIB Tumy F, dac moyaTky
oOByrmOBaHHs {ch BHU3HAYAETHCS 3a (POPMYIIOIO
(3.11), me toBimHy hp mpuitMarOTh K TOBIIMHY
30BHIIHBOro mapy Ta 80 %  TOBIIUMHU
BHYTPIIIHKOTO IIAPY, 32 YMOBH, III0 BIICTaHb MK
JNETAISIMU KpPIIUIEHHS y BHYTPIIIHBOMY IApl HE
OlTpIla BiJCTaHI MDK JETANSIMH KpPIIUICHHS Y
30BHIIIHHOMY IHIaPi.

(5) Hns OGamoxk abo KOJOH, 3aXUIIEHUX
MIHEpaJIOBAaTHUMHU IUIMTaMH, BIANOBITHO [0
3.4.3.2(3) wyac mouatky oOByrimoBaHHA fch
BHU3HAYaETHCS 32 HOPMYJIOL0:

t, =0,07(h

ne:
tch — yac moyatky OOBYIJIIOBAaHHS, XB;

Nins — TOBIIMHA 130JLILIHOTO MaTepiany, MM;
Pins — TYCTHHA i30JIA11iliHOrO MaTepiaiy, Kr/m® .

3.4.3.4 Yac
MOKPUTTS
(1) PyiinyBaHHsI BOTHE3aXHCHOTO MOKPHTTS MOXKE
BiIOyBaTHCS BHACTIIOK:

PYiiHYBaHHI BOTHE3aXMCHOIO

- OOBYIJIIOBaHHS abo HOTIpIIEHHS
MEXaHIYHUX BJIACTUBOCTEH MaTepiany HOKpUTTS;
- HEJOCTATHIO  JIOBXKHMHY IPOHUKAHHS

Jeranell KpiljeHHs B HEOOBYIJIEHY A€PEBHHY;

=2,8h, ~14,

- 20)\ Pins 1
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teh should be taken as

(3.11)

where:

hp is the thickness of the panel, in mm.

At locations adjacent to joints with unfilled gaps
with a width of more than 2 mm, the time of start
of charring tcn should be calculated as

(3.12)

where:

hp is the thickness of the panel, in mm;

NOTE: Gypsum plasterboard type E, D, R and | according
to EN 520 have equal or better thermal and mechanical
properties than type A and H.

(3) For claddings consisting of two layers of
gypsum plasterboard of type A or H, the time of
start of charring tcn should be determined
according to expression (3.11) where the
thickness hp is taken as the thickness of the outer
layer and 50 % of the thickness of the inner layer,
provided that the spacing of fasteners in the inner
layer is not greater than the spacing of fasteners in
the outer layer.

(4) For claddings consisting of two layers of
gypsum plasterboard of type F, the time of start of
charring tcn should be determined according to
expression (3.11) where the thickness hy is taken
as the the thickness of the outer layer and 80 % of
the thickness of the inner layer, provided that the
spacing of fasteners in the inner layer is not
greater than the spacing of fasteners in the outer
layer.

(5) For beams or columns protected by rock fibre
batts as specified in 3.4.3.2(3), the time of start of
charring tch should be taken as

(3.13)

where:

ten is the time of start of charring in minutes;

hins is the thickness of the insulation material in
millimetres;

pins 1S the density of the insulating material in

kg/m?3.
3.4.3.4 Failure times of fire protective
claddings

(1) Failure of fire protective claddings may occur
due to

— charring or mechanical degradation of the
material of the cladding;

— insufficient penetration length of fasteners into
uncharred timber;
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- HEJIOCTATHI IHTEpPBAJM Ta BIJCTaHI MDK
neraneil KpireHHs.
(2) Jlst BOTHE3aXHUCHOTO MOKPUTTS 13 JAepeB'sTHOT
OOIIMBKH Ta JEPEBUHHMX IaHENeH, 3aKpilIeHNX

— inadequate spacing and distances of fasteners.

(2) For fire protective claddings of wood
panelling and wood-based panels attached to

10 Oalok Ta  KOJOH, 4Yac pyWHYBaHHS beams or columns, the failure time should be
BHU3HAYAETHCS 3a (POPMYJIOF0: determined according to the following:

ty =t,, (3.14)
ne tch — Bu3Ha4eHo 3a popmysnoro (3.10). where teh is calculated according to expression

(3) Muis rincokaproHHux auctiB Ty A ta H vac
pylHyBaHHS tf mpuiiMaroTh 3a GOpMYJIOL0:

ty =1,

ne ch — Bu3HavyeHo 3a GpopMyrnamu, IO BKa3aHi B
3.4.3.3.3.

[pumitka. PyiiHyBaHHS BHACTIOK 3HWKEHHSI MEXaHIYHUX
BJIACTHBOCTEW 3aJ@KHUTh BiJl TEMIEpaTypu, po3Mipy
maHenedl 1 iX posrairyBaHHs. BepTHKaibHE MONOXKEHHS
OLIBII CIIPUSITIIMBE, HIXK TOPU3OHTAJIBHE.

(4) I'mubuna npouukHeHHs |y qeTanel KpirIeHHS
y HEOOBYIJIEHY JIEPEBUHY CTAHOBHTH HE MCHIIC
10 mM. HeoOxigHa noBXWHA JeTajell KPIJICHHS
ltreq BU3HAYAETHCS 32 (HOPMYIIOFO:

I f.req = h
He:
hp — ToBIMHA TaHei;
deharo — TIMOWMHA OOBYIJIIOBAHHS JIEPEB'THOTO
CIIEMEHTA;

la — MiHIMagbHA TIHOWHA POHUKHCHHS JeTaieit
KpIIJIEHHSI B HEOOBYTJIEHY JICPEBUHY.
30ibIIeHHs  OOBYIUIFOBAHHS — TOOIU3Y
BPaxOBYEThCA BiAMOBiAHO 10 3.4.2(4).

KYTiB

3.5 Kuteiiki peyoBuHH
(1)P Kieiiki peuoBUHH 151 KOHCTPYKIIH TOBHHHI
3a0e3mevyyBaTd 3'€IHAHHS TaKOi MIITHOCTI Ta
JOBIOBIYHOCTI, 100  IUIICHICTH  3'€qHAHHSA

30epirayiacs 10 HAaCTaHHS MEX1 BOTHECTIMKOCTI.
Hpumitka. g gedkux KIEHKHX PEUOBHH TeMIIEpaTypa
3HWKCHHA MeXﬁHi‘IHI/IX XapaKTepI/ICTI/IK 3HAYHO HHUXYEC
TeMIepaTypu OOBYIIIIOBaHHS JIEpEBUHM.

(2) st kpimsieHHs nepeBa 10 AepeBa, AepeBa 10
JNEPeBUHHUX  MarepiaiB  abo  JCPEeBUHHUX
MarepiaiiB JI0 JEPCBUHHUX  MarepiaiiB
3aCTOCOBYIOThCSl KJIEHiKI pedoBMHM Kiacy 1
BignoBimHo g0 EN  301. [lns dQanepu i
(baHepoBaHUX MaTepiaiiB (LVL),
3aCTOCOBYIOThCS KJIEHWKI PEYOBUHU BIMOBITHO JI0
EN 314.

34

+ dchar,O + Ia’

(3.10).
(3) For gypsum plasterboard type A and H the
failure time tf should be taken as:

(3.15)

where tch is calculated according to expression
3.4.3.3(3).

NOTE: In general, failure due to mechanical degradation is
dependent on temperature and size of thepanels and their
orientation. Normally, vertical position is more favourable
than horizontal.

(4) The penetration length |, of fasteners into
uncharred timber should be at least 10 mm. The
required length of the fastener lsreq Should be
calculated as

(3.16)

where:

hp is the panel thickness;

dcnar,0 IS the charring depth in the timber member;
la is the minimum penetration length of the
fastener into uncharred timber.

Increased charring near corners should be taken
into account, see 3.4.2(4).

3.5 Adhesives

(1)P Adhesives for structural purposes shall
produce joints of such strength and durability that
the integrity of the bond is maintained in the

assigned fire resistance period.
NOTE: For some adhesives, the softening temperature is
considerably below the charring temperature of the wood.

(2) For bonding of wood to wood, wood to wood-
based materials or wood-based materials to wood-
based  materials, adhesives of phenol-
formaldehyde and aminoplastic type 1 adhesive
according to EN 301 may be used. For plywood
and LVL, adhesives according to EN 314 may be
used.



Po3nin 4 Mertoauka Ppo3paxyHKy Hecy4ol
30aTHOCTI

4.1 3arajbHi 110JI0KeHHSA

(1) IIpaBuna EN 1995-1-1 3acrocoByroThCS B
MOEJHAHHI 3 XapaKTePUCTUKAMU TIONEPEYHOTO
nepepizy, BU3HaA4YCHUX BiamoBimaHO 10 4.2 Ta 4.3 1
JOJIATKOBUX IPAaBWI PO3pPaxyHKY, HaBEIEHUX ¥
43. Jlns YTOYHEHHX METOMIB  PO3PaAXYHKY
BUKOPHUCTOBYIOTH 4.4.

4.2 Chopoueni mnpaBwia s BH3HAYEHHA
BJIACTHBOCTEH MONepPeYHoro nepepisy

4.2.1 3araJjibHi M0JI0KeHHA

(1) BmactuBOCTI  MOMEPEYHOrO  MeEpepizy
BU3HAYAIOThCA MpaBUJIaMU, HaBeACHUMH B 4.2.2

a6o 4.2.3.

IIpumiTka. PexkomeHgoBaHa MeTOAMKAa — 1II€ METOJ
MIPUBENICHOT0 TIOIIEPEYHOro Nepepily, HaBeaeHui B 4.2.2.

4.2.2 Meron
nepepisy

(1) PoGouwmit momepevyHuil Tepepi3 BU3HAYAOTH
3aBIITKA 3MEHIIECHHIO TI0YaTKOBOTO TTOTIEPEYHOTO
nepepizy Ha po0o4y TITHOUHY OOBYIITIOBAHHS Oef

(pucynoxk 4.1).

NPUBCACHHOI0 IMOIIEPEYHOI0

d

ne

do7 Mm;

dcharn  — yMOBHa  pO3paxyHKOBa  TJIHOWHA
OoOByIIIOBaHHsSI BHU3HadYeHa 3a ¢opmynor (3.2)
a0o0 BiNMmoBiIHO 10 npaBui 3.4.3.

Ko — koedirienT, skuii mpuitMaroTh 3a (2) Ta (3).
Mpumirka. Jlomyckaerbes, mo Marepian Ounsg  JiHil
0OBYIIIFOBaHHS eJleMeHTa B miapi ToBmmHOK Ko do Mae
MIIOHICTh Ta »XOPCTKICTH, IO JOPIBHIOKOTH HYJIIO, TOAl SIK
XapaKTEPUCTUKU MINHOCTI Ta XOPCTKOCT1 3aJIMIIKOBOI'O
MIONIEPEYHOT 0 Miepepi3y 3aTHIIAI0THCS HE3MIHHUMHU.

of = char,n
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Section 4 Design procedures for mechanical
resistance

4.1 General

(1) The rules of EN 1995-1-1 apply in conjunction
with  cross-sectional  properties  determined
according to 4.2 and 4.3 and the additional rules
for analysis given in 4.3. For advanced calculation
methods, see 4.4.

4.2 Simplified rules for determining cross-
sectional properties

4.2.1 General

(1) The section properties should be determined
by the rules given in either 4.2.2 or 4.2.3.

NOTE: The recommended procedure is the reduced cross-
section method given in 4.2.2. Information on the National
choice may be found in the National annex.

4.2.2 Reduced cross-section method

(1) An effective cross-section should be
calculated by reducing the initial cross-section by
the effective charring depth der (see figure 4.1)

d,. . +kod,, (4.1)
with:

do =7 mm

dchar,n IS determined according to expression (3.2)

or the rules given in 3.4.3.
ko is given in (2) and (3).

NOTE: It is assumed that material close to the char line in
the layer of thickness ko do has zero strength and stiffness,
while the strength and stiffness properties of the remaining
cross-section are assumed to be unchanged.

e =
a

x
Q

0

Q

1 — mouaTkoBa TIOBEPXHA CIEMEHTA,

2 — MeKa 3aJHIIKOBOr0 MOMEPEYHOro mnepepisy;

3 — Meka poboYOro MonepeuHoOro nepepizy

Pucynox 4.1 — BusHaueHHs 3aJIMIIKOBOIO i

po00YOTo MOMEePEeUHOTO Mepepizy

1 Initial surface of member
2 Border of residual cross-section
3 Border of effective cross-section

Figure 4.1 — Definition of residual cross-section
and effective cross-section
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(2) ns He3axuIEHUX TIOBEPXOHb KoBM3HAYAIOThH
3rifHo 3 Tabnurero 4.1.

Tabmuus 4.1 — Busnauenns koedimienra Ko mis
HE3aXMILEHUX TOBEPXOHb (PUCYHOK 4.2a)

(2) For unprotected surfaces, ko should be
determined from table 4.1.

Table 4.1 — Determination of ko for unprotected
surfaces with t in minutes (see figure 4.2a)

Yac ko
t<20 xB
t < 20 minutes v20
t>20 xB
t> 20 minutes 1,0

(3) Ans 3axuineHWX MOBEPXOHb, Yac MOYATKY
obByrmoBaHHs AKX tech > 20 xB, Ko 3MiHIOETBCS
niHiitHO Bix 0 1o 1 mpoTsroM iHTepBay 4acy Bif t
=0 o t = ten (pucyHok 4.20). s 3aXUIIEHUX
noBepxoHb TpH teh < 20XB BHKOPHUCTOBYIOTH
tabmuiio 4.1.

ko
0
0 20
Yac, xB
Time , min
a)
a)
Pucynok 4.2 — 3anexkuicte koedimienta Ko Bin
yacy: a — Ui HE3aXWIICHUX EJIEMEHTIB Ta

3aXUIIEHUX eJleMeHTIB TpH tch < 20 xB ; 6 — Is
3aXUIIEHUX eJIeMEHTIB TpH tch > 20 xB

(4) Ilpu oOnwIIOBaHHI JIEPEB'THUX IMOBEPXOHB
HE3alOBHEHUX MOPOKHUH KOHCTPYKI[IM MiUIOT Ta
CTIH (K TMpaBWJIO, IIHMpIIA CTOPOHA CTIHKH
Kapkacy CTiHu a0o0 Oanku Kapkacy HEpeKpuTTs),
BpPaxOBYIOTh HACTYITHE:

- SIKIIIO BOTHE3aXUCHE MOKPUTTS
CKJIaaeThcsi 3 oaHoro abo JABOX  IapiB
TIMCOKAPTOHHUX JIMCTIB TUIy A, JepeB'sHOT
oOmuBKkM a00 JEpPEeBHHHHX IMaHEeNeH, AN 4acy
pyiiHyBaHHsI MOKPHUTTS tr, Ko mpuiimaroTh Takum,
mo popieuioe 0,3. BignoBigHO TPHIHATO, IO
3HaueHHs Ko 30UIBbIIYETHCS JTIHIAHO 1O OJUHHMIL
MPOTATOM HACTYIMHUX 15 XBUIINH;

- SIKIIIO BOTHE3aXUCHE MOKPUTTS
CKJIaaeThcsi 3 ogHoro abo JABOX IapiB
TiMCOKapTOHHOTO JucTa THUNy F B  MOMEHT
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(3) For protected surfaces with tch > 20 minutes, it
should be assumed that ko varies linearly from 0O
to 1 during the time interval fromt =0 to t = te,
see figure 4.2b. For protected surfaces with tch <
20 minutes table 4.1 applies.

ko
0 \
0 20 t=t¢,,
Yac, xB
Time , min
b)
b)

Figure 4.2 — Variation of ko: a) for unprotected
members and protected members where tcn < 20
minutes, b) for protected members where tc, > 20
minutes

(4) For timber surfaces facing a void cavity in a
floor or wall assembly (normally the wide sides of
a stud or a joist), the following applies:

— Where the fire protective cladding consists of
one or two layers of gypsum plasterboard type A,
wood panelling or wood-based panels, at the time
of failure tf of the cladding, ko should be taken as
0,3. Thereafter ko should be assumed to increase
linearly to unity during the following 15 minutes;

— Where the fire protective cladding consists of
one or two layers of gypsum plasterboard type F,
at the time of start of charring tch, ko should be



noyatky oOByrimoBaHHS tcn, Ko mpuitmMaroTh
TaKuM, 0 JOopiBHIOE oauHMLI. [ gacy t < ten
JIOTIYCKA€EThCS BUKOPUCTOBYBaTH THIARY
THTEPITOJISAIIIO 3T1THO 3 pUCYHKOM 4.20.

(5) Po3paxyHKOBI XapaKTEpPUCTHKH MIIIHOCTI Ta
KOPCTKOCTI POOOYOTO TMOMEPEYHOro Tepepi3y
NpUAMaOTh 3 KoeiieHTOM Kmod,fi = 1,0

4.2.3 Meroa npuBeieHUX XapaKTePUCTHK

(1) HaBezneHi npaBuiia CTOCYIOTHCS TIPSIMOKYTHHX
MOTIEPEYHUX Tepepi3iB i3 M'AKHX COPTIB AepeBa,
10 3a3HAIOTh TPHOX- 200 YOTUPHOX CTOPOHHBOTO
BOTHEBOTO BIUIMBY, Ta KPYIJIOTO IOTIEPEIHOTO
nepepizy, IO 3a3HAa€ BOTHEBOTO BIUIUBY TIO
EepUMETPY.

(2) 3anumikoBuil MonepevHUil mepepi3 eIeMeHTa
BHU3HAYAETHCS BIAMOBITHO 110 3.4.

(3) Ans t > 20 xB mepexigauii KoedirieHT min gac

npACTY-H b EN 1995-1-2:201X

taken as unity. For times t < te, linear
interpolation should be applied, see figure 4.2b.

(5) The design strength and stiffness properties of
the effective cross-section should be
calculated with Kmod,i = 1,0.

4.2.3 Reduced properties method

(1) The following rules apply to rectangular cross-
sections of softwood exposed to fire on three or
four sides and round cross-sections exposed along
their whole perimeter.

(2) The residual cross-section should be
determined according to 3.4.

(3) For t > 20 minutes, the modification factor for

nokexi  Kmodfi  (muB.  2.3.1) mpuiimaeThcs fire Kmod,fi, See 2.3 (1)P, should be taken as follows
HACTYITHUM YHHOM (PHUCYHOK 4.3): (see figure 4.3):
- JUTS MIITHOCT1 HA 3THH: — for bending strength:
Koo s :1’0_i£, (4.2)
’ 200 A,
- JUTSl MIITHOCTI Ha CTHCK: — for compressive strength:
Ko =10— - P (4.3)
~ 125 A,
- JUTS. MIITHOCTI Ha PO3TST Ta MOJIYJIS IPYXKHOCTI: — for tensile strength and modulus of elasticity:
Koy =10— = P, (4.4)
’ 330 A,
ae where:
P — TMEepUMETP 3alHUIIKOBOTO IOIEPEUYHOrO p is the perimeter of the fire exposed residual

nepepisy, o 3a3Ha€ BOTHEBOTO BILIMBY, M;

Ar — 10111 3aJIMIIKOBOTO MOMEPEYHOTO Mepepisy,
M2

(4) Mg He3axuIEHUX Ta 3aXUIIEHUX E€JIEMEHTIB B
MoMeHT 4acy t = 0 koedimieHT 3MiHM i dYac
MOKEXKI MPUIUMAaOTh Kmod.fi = 1 JI1s He3aXHIIEHUX
eneMeHTiB, 3a ymoBu, mo 0 < t < 20 xs,
Koe(iIieHT 3MIHM BHW3HAYAETHCSA 3a JIHIKHOKO
THTEPIOJIALIELO.

Kmodfi
1

0,8
0,6
04
0,2

0 .

20

40

60

cross-section, in metres;
A is the area of the residual cross-section, in m.

(4) For unprotected and protected members, for
time t = 0 the modification factor for fire should
be taken as kmod,i = 1. For unprotected members,
for 0 <t <20 minutes the modification factor may
be determined by linear interpolation.

80 100p/A,, 't
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1 — MinHICTH Ha PO3TAT, MOAYJb MPYKHOCTI;
2 — MIIHICTh HA 3TUH;
3 — MIIHICTD Ha CTHUCK

Pucynox 4.3 — Pucynku o dopmyi (4.2)-(4.4)

4.3 CopouueHi npaBuia aHalizy KOHCTPYKUiH
Ta aeraJei

4.3.1 3arajabHi No10:KeHHS

(1) Cruck, nUEPHCHAMKYISPHUA 1O BOJOKOH
JEPEBUHH, HE BPAXOBYIOTb.

(2) dns npsMOKYTHHX Ta KPYIJIMX MOMEPEYHUX
nepepiziB 3cyB He BpaxoByIOTb. [l Oanmok 3
HaJpi30M HEOOXITHO YTOYHUTH, MO 3ATUIIKOBUHN
MONepeYHU nepepi3 moodau3y Ha/Ipi3y CTAHOBUTD
xoua 6 60 9% momepeyHoro mepepizy
3aIpOEKTOBAHOTO 32 HOPMAIILHOT TEMITEPATYPH.
4.3.2 banku

(1) Sxmo kpimieHHS pPYWHYIOTBCS TMiA  9ac
MOXKEXI, CTIAKICTh TIOMEPEYHOMY KPYUEHHIO
0ankyu HeoOXimHO po3risaatu 0e3 ypaxyBaHHS
Oy/ib-sKIX OOKOBHX 3aIllIEMJICHb B’ SI35IMHU.

4.3.3 Kononu

(1) Konu kpiruteHHs KOJIOHH PYHHYFOTHCS TIiJT 9ac
MOXkeXl, 11 CTINKICT, HEOOXITHO pO3TIIAmaTH 0e3
ypaxyBaHHS Oyab-SKMX OOKOBHUX 3alleMJICHb
B’SI35IMH KOPCTKOCTI.

(2) bBimpmr cropuATAMBI  TPaHWYHI  YMOBH,
MOPIBHSIHO 3 MPOEKTYBaHHSM 3a HOPMAaJIbHOT
TeMIlepaTypy, MpUIMAOThCA A KOJOHU
MPOTHUIIOKEKHOTO BIICIKY, fKa € YaCTHUHOIO
HEpO3pI3HOI KOJIOHM B JKOPCTKiA pami. [ns
MPOMDKHUX TIOBEPXiB KOJIOHA TMPUHMAETHCA
3aleMJICHOI0 3 000X KIHIIB, IJI1 BEPXHHOTO
MOBEPXYy KOJIOHA TNPUHMAETHCS —3aIIEeMJICHOIO
3HU3y (pucyHok 4.4). JlopxuHa KoOJIOHM L
MPUHAMAETHCS 3T1THO 3 PUCYHKOM 4.4,

1 Tensile strength, Modulus of elasticity
2 Bending strength
3 Compressive strength

Figure 4.3 — Illustration of expressions (4.2)-
(4.4)

4.3 Simplified rules for analysis of structural
members and components

4.3.1 General

(1) Compression perpendicular to the grain may
be disregarded.

(2) Shear may be disregarded in rectangular and
circular cross-sections. For notched beams it
should be verified that the residual cross-section
in the vicinity of the notch is at least 60 % of the
cross-section required for normal temperature
design.

4.3.2 Beams

(1) Where bracing fails during the relevant fire
exposure, the lateral torsional stability of the
beam should be considered without any lateral
restraint from that bracing.

4.3.3 Columns

(1) Where bracing fails during the relevant fire
exposure, the stability of the column should be
considered without any lateral restraint from that
bracing.

(2) More favourable boundary conditions than for
normal temperature design may be assumed for a
column in a fire compartment which is part of a
continuous column in a non-sway frame. In
intermediate storeys the column may be assumed
as fixed at both ends, whilst in the top storey the
column may be assumed as fixed at its lower end,
see figure 4.4. The column length L should be
taken as shown in figure 4.4.

A

-

(]

(]

Pucynok 4.4 — Hepo3spizHa KoJloHa

4.3.4 MexaHiuHo 3’€IHAHI eJileMeHTH
(1) s wmexaHiuHO  3’€qHAHHX
HEOOXIJTHO BPaxOBYBAaTU 3HIKEHHS
KOB3aHHSI TiJ] 9ac MOXKEeXI.

eJIEMEHTIB
MOJTyJIs
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Figure 4.4 — Continuous column

4.3.4 Mechanically jointed members

(1)P For mechanically jointed members, the
reduction in slip moduli in the fire situation shall
be taken into account.



(2) Monynp xoB3anHs Kgi mmig yac mOXexi
BH3HAYAETHCS 32 (POPMYIIOLO:

Ie
Kfi — MOy b KOB3aHHS il Yac moxexi, H/mm;

Ky — Moaymp KOB3aHHA 3a HOPMaJbHOI
TeMIepaTypu Ui TPAHUYHOTO CTAaHY BIAMOBITHO
10 2.2.2.2 EN 1995-1-1, H/mwm;

N — TepeximHuil Koe(ilieHT BiOMOBIAHO 1O

Tabimui 4.2.

Taoauus 4.2 — [epeximauii kKoedimieHT 77,
f

npACTY-H b EN 1995-1-2:201X

(2) The slip modulus Ky for the fire situation
should be determined as

Kfi = Kunf ) (45)

where:

Ksi is the slip modulus in the fire situation, in
N/mm;

Ky is the slip modulus at normal temperature for
the ultimate limit state according to
EN 1995-1-1 2.2.2(2), in N/mm;

n, is a conversion factor according to table 4.2.

Table 4.2 — Conversion factor 7,

s
[Bsixu Ta mypynu 02
Nails and screws ’
BonaTu; Hareni; raaaki KUIbLEB] IIIOHKY,
3y0dari Ta MIacTU4Hi 3’ € JHAHHS 0.67
Bolts; dowels; split ring, shear plate and ’
toothed-plate connectors

4.3.5 B’a3i ssccopcmkocmi

(1) SIkmo KOHCTPYKIIII, IO MPaIO0Th HAa CTHUCK
a00 3ruH, IPOEKTYIOTHCSA 3 YpaxXyBaHHSIM POOOTH
B’s3€l JKOPCTKOCTI, TO CIIiJI TEpeBIpUTH, IIOO
B’s31 KOPCTKOCTI HE PYHHYBAIHUCS TPOTATOM
MIEBHOTO Yacy BOTHEBOTO BIUIHBY.

(2) B’sa3i KOpPCTKOCTiI €JIEMEHTIB, BUKOHAHHX 3
nepeBa ab0 JEPEBHHHUX TaHEICH, BBAKAIOTh HE
3pyHHOBaHHMMHU, SIKIIO 3AJMIIKOBA TOBIIMHA a00
IIoMIa MOMepeyHoro nepepizy cranoButh 60 % ii
MOYATKOBOTO 3HAYCHHS 3alPOCKTOBAHOTO  3a
HOPMAJILHO ~TEeMIIepaTypH, 1 BOHH 3 €IHAaHI
[BSXaMH, IIypYyIaMH, HAareJIsIMH a00 O0JITaMH.

4.4 YTo4yHeHi MeTOIU PO3PaXyHKY

(1)P  VYTouHeHI METOAM  pO3PaXyHKy  UIs
BU3HAYCHHS HECYYOi Ta 3J]aTHOCTI 3a0e3IeUyrOTh
PEATICTUYHUI aHai3 KOHCTPYKIIIH, 110 3a3HAIOTh
BOTHEBOTO BIUIMBY. BoHU MaroTh 0a3zyBaTuch Ha
dbyHIaMeHTaAIbHUX (I3UYHUX YSIBJICHHSX, IO
BEIyTh JI0 OTPUMAHHS HANOUIBII TOCTOBIPHHUX
JaHUX TPO OYiKyBaHy pOOOTY BiANOBITHOTO

KOHCTPYKTUBHOT'O CJICMCHTY HiI[ gac HO)KC)Ki.
IpumiTka. Pekomenaarnii HaBeneHi B 1ogaTky B.

4.3.5 Bracings

(1) Where members in compression or bending
are designed taking into account the effect of
bracing, it should be verified that the bracing does
not fail during the required duration of the fire
exposure.

(2) Bracing members made of timber or wood-
based panels may be assumed not to fail if the
residual thickness or cross-sectional area is 60 %
of its initial value required for normal temperature
design, and is fixed with nails, screws, dowels or
bolts.

4.4 Advanced calculation methods

(1)P  Advanced calculation methods for
determination of the mechanical resistance and
the separating function shall provide a realistic
analysis of structures exposed to fire. They shall
be based on fundamental physical behaviour in
such a way as to lead to a reliable approximation
of the expected behaviour of the relevant

structural component under fire conditions.
NOTE: Guidance is given in annex B (informative).
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Po3nin 5 Metoauka po3paxyHKy KOHCTPYKUIii
CTiH Ta MEePeKPUTTH

5.1 3aranbHi 10JI0KeHHSA

(1) TIlpaBuma 1BHOTO PO3ALTY  CTOCYIOTHCS
KOHCTPYKIi{, IO BIiAMOBINAIOTE TPAaHUYHOMY
CTaHy 3 BOTHECTIMKOCTI 3a O3HaKOI BTpaTH

Hecydoi 3marHocti  (R), KOHCTpyKmid, 110
BIJIIOB1AAIOTH TPAHUYHUM CcTa”HaMm 3
BorHecriiikocti  (EI), Ta KOHCTpyKmid, 1110
BIIIOB1AAIOTH TPAHUYHUM cTa”HaMm 3

BorHecriiikocti (REI). dns  oropoukyBaibHOT
3MATHOCTI TpaBWJIa 3aCTOCOBYIOTHCS JIMIIE JUIS
HOPMOBAHOI MeEX1 BOTHECTIMKOCTI, M0 HE
nepeBuinye 60 XBUINH.

5.2 Anauni3 Hecy4oi 31aTHOCTI

(1) Hecyya KOHCTpyKIlisi 0€3 OTrOpOKyBaIbHOI
3MATHOCTI  TPOEKTYETbCS JJISI  OJHOYACHOTO

BOTHCBOI'O BINVIMBY 3 ABOX IMPOTHIIC)KHUX CTOpiH.
ITpumitka 1. MeTon po3paxyHKy Uisi KOHCTPYKIIiM CTiH Ta
NEPEKPUTT 3 IYCTOTAMH, 3allOBHEHHUMH 130JISALIHHUM
MarepiaioM, HaBesieHo B fonaTky C.

IMpumirka 2. IpaBuna po3paxyHKy Juiss KOHCTPYKIiH CTiH
Ta TEPEKPUTTS 3 HE3alOBHEHUMH ITyCTOTAMH HABEJCHO B
nonatky D.

5.3 AHaJti3 0ropoaKyBaJIbHOI 31aTHOCTI

(1) Amamiz BpaxoBye BIUIMB PIi3HHX CKJIaJOBHX

MaTepiaiiB Ta iX po3TalryBaHHS B KOHCTPYKITII.

Ipumitka. Meron po3paxyHKy HaBeeHO B AoaaTky E.
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Section 5 Design procedures for wall and floor
assemblies

5.1 General

(1) The rules in this subclause apply to load-
bearing (R) constructions, separating (EI)
constructions, and load-bearing and separating
(REI) constructions. For the separating function
the rules only apply for standard fire resistances
not exceeding 60 minutes.

5.2 Analysis of load-bearing function
(1) Non-separating load-bearing constructions
shall be designed for fire exposure on both sides

at the same time.

NOTE 1. For wall and floor assemblies with cavities
completely filled with insulation a design method is

given in annex C (informative).

NOTE 2: For wall and floor assemblies with void cavities,
design rules are given in annex D (informative).

5.3 Analysis of separating function
(1) The analysis should take into account the
contributions of different material components

and their position in the assembly.
NOTE: A design method is given in annex E (informative).



Po3xain 6 3’eqnanns

6.1 3arajbHi M0JIOKEHHSA

(1) He#t posmim cToCyeThCs 3'€HAHL MIDK
KOHCTPYKIIIMA 32  YMOB CTaH/IaPTHOTO
TEMIEPATYPHOTO PEKHUMY i, IKIIO HE 00OYMOBIICHO
IHIIIE, MeXI BOTHECTIMKOCcTI He Orpme 60
xBWIKH. [IpaBmiia momupIOOTECS Ha 3'€IHAHHSA 3
OBAXiB, OONTIB, HaremiB, 3'€¢OHAHb TJIAOKUMHU
KUTBIIEBUMH  INIOHKAaMH, IUIACTHYHUMH  Ta
3y04acTUMU IIITOHKAMHU.

(2) TIlpaBmma 6.2 1 6.3 3acCTOCOBYIOTH IO
CUMETPUYHUX TPUKOMIIOHCHTHUX 3'€JIHAHb 3
MonepeyHuM  HaBaHTaxeHHsM. [lyHkr 6.4
NpPU3HAYEHUH JUId LIYypyHiB 3  TO3J0BXKHIM
HABaHTAKCHHSIM.

6.2 3'ennanua 3
eJ1eMEeHTOM

6.2.1 Cnpomeni npaBuia

6.2.1.1 He3axuuieHi 3'e1HaHHSA

(1) BorHecTifikicTh 3'€lHaHb THUIY «IEPEBO-
JEpeBO», 1€ pO3MIpH, BIACTaHI JO TpaHeH, i
po3Mipu  OIYHOTO  €JIEMEHTY  BiAINOBIAIOTH
MIHIMQJIBHAM BHUMOTAM, 3a3Ha4Y€HUM B PO3AUIL 8
EN 1995-1-1, mpuiimaroTs 3a Tabmurero 6.1.

JAepeB'THUM  OiYHMM

Taoauusa 6.1 - BorzecriiikicTp HE3aXUILEHUX

3'eIHaHb JIEPEB'THUX OIYHUX €JIEMEHTIB

npACTY-H b EN 1995-1-2:201X

Section 6 Connections

6.1 General

(1) This section applies to connections between
members under standard fire exposure, and unless
stated otherwise, for fire resistances not exceeding
60 minutes. Rules are given for connections made
with nails, bolts, dowels, screws, split-ring
connectors, shear-plate connectors and toothed-
plate connectors.

(2) The rules of 6.2 and 6.3 apply to laterally
loaded symmetrical three-member connections.
Clause 6.4 deals with axially loaded screws.

6.2 Connections with side members of wood

6.2.1 Simplified rules

6.2.1.1 Unprotected connections

(1) The fire resistance of unprotected wood-to-
wood connections where spacings, edge and end
distances and side member dimensions comply
with the minimum requirements given in
EN 1995-1-1 section 8, may be taken from table
6.1.

Table 6.1 —Fire resistances of unprotected
connections with side members of wood

Mesxa Bormecriiikocti, {; , XB VMOBH®
Crioci0 3’ eqHaHHS i . . . i a
Time of fire resistance ty ; min Provisiona
LBsxamu d>2,8 Mmm
. 15
Nails mm
[ypynamu d>3,5mm
15
Screws mm
Bonramu t, 245 mm
15
Bolts mm
Harensamu t, 245 mm
20
Dowels mm
3'eqnanns BignosigHo o EN 912 15 t, 245 mm
Connectors according to EN 912 mm

a

d- miamerp meraini KpiruIeHHS;
t, - Topmmma Giunoro enementy

ad is the diameter of the fastener and
ty is the thickness of the side member

(2) Hna 3'enHaHp HareasMH, [BSXaMd W
HIypyIaMu 3 HE3aXWIIEHHUMH OTOJIOBKAMH, MexXa
BOTHECTIHKOCTI lgfi, M0 OUIbINA 32 HaBEJACHY B

(2) For connections with dowels, nails or screws
with non-projecting heads, fire resistance periods
ta,i greater than those given in table 6.1, but not
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tabmumi 6.1 ame wmenma 3a 30 XBHIHH,
JOCATAETHCS 30UTBIIEHHSM HACTYTHHUX BEJIWYHH
3a JOMIOMOT OO0 3HAUCHHS afi:

- TOBIIUHM OIYHOTO €JIEMEHTY;

- IIUPUHH OIYHOTO EIIEMEHTY;

- BiZICTaHi BiJ TpaHel Ta KpaiB O JeTajei
KpITUICHHS.

ati = BukK i treg —ta si)

Bn YMOBHA  pO3paxyHKOBa  HIBUJKICTh
OOBYTIIIOBaHHS BiNMOBIAHO 10 Tabmuii 3.1;

Kflux — KOSQIIIEHT TEIIOBOTO MOTOKY IO JTOBXKHUHI
JeTasl KpirIeHHS;

treq — HeoOXiTHa HOpPMOBaHa Mexa
BOT'HECTIMKOCTI,
fafi — MeKa BOTHECTIMKOCTI HE3aXHIIECHOI'O

3'elHaHHS HaBeJeHa y Tabnuii 6.1.

exceeding 30 minutes, may be achieved by
increasing the following dimensions by as:

— the thickness of side members,

— the width of the side members,

— the end and edge distance to fasteners.
where:

(6.1)
Bn is the charring rate according to table 3.1;

keux 1S @ coefficient taking into account increased
heat flux through the fastener;

treq IS the required standard fire resistance period;
ta,si is the fire resistance period of the unprotected
connection given in table 6.1.

Pucynok 6.1 — JIogaTkoBi TOBIIMHHU W JJOJaTKOBI
BiJICTaHI Bijl IpaHeii 3 €HaHb

(3) KoedimienTt Kaux mpuiimaersest Kaux =1,5.
6.2.1.2 3axuineni 3'exHAHHA
(1) Sxmo 3'emHaHHS JOJATKOBO — 3aXHIIEHI
JepeB’THUM  OOJIMIIOBAHHSM,  JCPECBUHHUMU
naHeJas MU a00 TINCOKAPTOHHUMH JIUCTAMU THITY
A Tta H, wac mo movarky OOBYIJIIOBaHHS Mae
BIJIOBIaTH YMOBI:

t, >t

e ten yac 10 TM0YaTKy OOBYIJIIOBaHHS

BiamoBigHo 1o 3.4.3.3;

treq — HEOOX11Ha HOPMOBaHA MEKa BOTHECTIHKOCT1

KOHCTPYKIIIi;

ta,fi — BOTHECTIHKICTh HE3aXMILEHOTO 3'€JIHAHHS,

HaBeJeHa B Tabum 6.1.

(2) Sxmo 3'emHaHHS  IOJATKOBO — 3aXHIICHI

rincoKapTOHHUMHU JucTtamu Tuny F, wac 1o

MOYaTKy OOBYTJIIOBAaHHS MA€ BINOBIJaTH YMOBI:
t, >t

req

req

42

[];Z;

0,5t 4,

Figure 6.1 — Extra thickness and extra end and edge
distances of connections

(3) The factor kaux should be taken as kaux = 1,5 .
6.2.1.2 Protected connections

(1) When the connection is protected by the
addition of wood panelling, wood-based panels or
gypsum plasterboard type A or H, the time until
start of charring should satisfy

(6.2)

where:

ten is the time until start of charring according to
3.4.3.3;

treq IS the required standard fire resistance period;
tesi IS the fire resistance of the unprotected
connection given in table 6.1.

(2) When the connection is protected by the
addition of gypsum plasterboard type F , the time
until start of charring should satisfy

1245, (6.3)



(3) Mns 3'enHanb, paetaigi  KPIIUICHHS — SKHUX
3aXUIICHI BKJICEHOIO JIEPEB'SITHOIO  BTYIKOIO,
JOBKMHA BTYJOK BHU3HAUYAETHCS BIAMOBITHO JI0
¢dopmynu (6.1), nuB. pucyHok 6.2.

(4) KpimneHHs J0AaTKOBOTO — 3aXHUCTy Mae
3armooiratu nepeI4acHOMY pyHHYBaHHIO.
JloaTKOBUH 3aXUCT 3 JEPCBUHHUX NaHened abo
TIIICOKAPTOHHUX JIMCTIB TIOBUHEH 3aJIMIIATHCS
HEYIIKO/DKCHUM JI0 TI0YaTKy OOBYTIIIOBaHHS
enementa (t = tcn). [lomaTkoBuii 3axucr 3
riCOKapTOHHUX JMCTIB TUny F  moBuHeH
3IIUIIATHCS HEYIIKO/PKCHUM JI0 HACTaHHS MEXi
BOTHECTIHKOCTI (T = treq).

(5) V OontoBHX 3'emHAHHSIX TOJOBKH OOJITIB
MOBUHHI OyTH 3aXWIIEHI IIapOM 3aBTOBIIKH afi
(pucynox 6.3).

(6) Hactymui mpaBwWia 3acTOCOBYIOTBCS ISt
KPITUICHHS JIOJIATKOBOTO 3aXHCTY 3a JOMOMOTOI0
1BSXiB 200 IIypYITiB:

- BIICTaH1 MDK JETaSIMU KpIIJIEHHSIMH HE
noBuHHI nepeBunryBatd 100 MM y370BX KpaiB
nomku 1 300 MM U1 BHYTPIIIHIX KPITUIEHb;

- BIICTaHb BIJ TpaHel neTanedl KpiieHb

MMOBUHHA OyTH HE MEHIIE afi, PO3PaXxOBaHOTO 3a
dbopmyroro (6.1), nuB. pucyHok 6.2.
(7) TnubuHa  NPOHUKHEHHS 3 €IHYIOYOTO
KpIIUICHHST  TOJIATKOBOTO  3aXHCTy 3 JepeBa,
JEPEBUHHUX TIaHEJIeH a00 TIMCOKapTOHHUX JIUCTIB
tuny A abo H mopiBuioe monaiimenmie 6d , me d
- JiamMeTp neral KPIJICHHS. st
TIMCOKapTOHHUX JHCTIB TuUnmy F  roubunHa
MIPOHUKHEHHsSI B HEOOBYIJICHE JEPEeBO (3a JIHIIO
OOByIJICHHS) JOpIBHIOE MIoHanMeHme 10 MM
(pucynox 7.10).

. 2

...... 3

%, 0 | | Pn
| .

1 — BKJIe€HA BTYNKA;

2 — JOMATKOBHH 3aXHCT 13 MaHENEN;

3 — merai KpirieHHs MaHel, o 3a0e3neuyoTh
JOJJATKOBUH 3aXUCT

Pucynok 6.2 - Ilpukmnagu 10JaTKOBOTO 3aXHCTy
3a JOMOMOTOK BKJIEEHMX BTYJIOK, IEPEBUHHHUX
naHeneil abo TINCOKAPTOHHUX JIUCTIB (3aXUCT
OlYHMX TpaHed 1 IEHTPaJbHUX €JIIEMEHTIB He
MOKa3aHUM)

npACTY-H b EN 1995-1-2:201X

(3) For connections where the fasteners are
protected by glued-in timber plugs, the length of
the plugs should be determined according to
expression (6.1), see figure 6.2.

(4) The fixings of the additional protection should
prevent its premature failure. Additional
protection provided by wood-based panels or
gypsum plasterboard should remain in place until
charring of the member starts (t = ten). Additional
protection provided by gypsum plasterboard type
F should remain in place during the required fire
resistance period (t = treq).

(5) In bolted connections the bolt heads should be
protected by a protection of thickness as, Ssee
figure 6.3.

(6) The following rules apply for the fixing of
additional protection by nails or screws:

— the distance between fasteners should be not
more than 100 mm along the board edges and not
more than 300 mm for internal fastenings;

— the edge distance of fasteners should be equal or
greater than as calculated using expression (6.1),
see figure 6.2.

(7) The penetration depth of fasteners fixing of
the additional protection made of wood,
woodbased panels or gypsum plasterboard type A
or H should be at least 6d where d is the diameter
of the fastener. For gypsum plasterboard type F,
the penetration length into unburnt wood (that is
beyond the char-line) should be at least 10 mm,
see figure 7.1b.

© @

| o o

<

.....___“:.‘,_‘I
'

)
3

3|7 ]2 L3
==
| |
| |

iR

a; | | @
B . ]

1 Glued-in plugs

2 Additional protection using panels

3 Fastener fixing panels providing additional
protection

Figure 6.2 — Examples of additional protection
from glued-in plugs or from wood-based panels or
gypsum plasterboard (the protection of edges of
side and middle members is not shown)
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1 — enemeHT;

2 — roJIoBKa 00JITa;

3 — eJIeMEeHT, 110 3a0e3Mevye 3aXUCT

Pucynok 6.3 - [Ipuknaau 3axucty roiaoBku 0osira

6.2.1.3 JlonatkoBi npaBumja aisa 3'€IHaHb i3
BHKOPHCTAHHAM BHYTPIllIHIX CTaJIeBUX JIMCTIB
(1) Ans 3'enHanp i3 BUKOPHCTAHHSAM BHYTPILIHIX
CTaJIeBUX JIUCTIB TOBIIMHOIO HE MEHIIIE 2 MM, IO
HE BHCTYMAIOTh 32 IOBEPXHIO JIEPEBHHU, ITUPHUHA

bst crameBHMX  JIMCTIB  pPO3PAaxOBYETHCS 3
ypaxyBaHHSIM XapaKTePUCTHK, HABEJICHUX B
TaonuI 6.2.

Tadauusa 6.2 - 3HaYCHHS IIHMPUHUA CTaJIEBHUX

JINCTIB 3 HE3aXHMIICHUMU I'paHAIMHA

.

1 Member

2 Bolt head

3 Member providing protection

Figure 6.3 — Example of protection to a bolt
head

6.2.1.3 Additional rules for connections with
internal steel plates

(1) For joints with internal steel plates of a
thickness equal or greater than 2 mm, and which
do not project beyond the timber surface, the
width bst of the steel plates should observe the
conditions given in table 6.2.

Table 6.2 — Widths of steel plates with
unprotected edges

Bunx moBepxHi Kitac Borgecriikocri bst
Bsaraii HezaxuIeHi rpani R 30 >200 mm
Unprotected edges in general R 60 > 280 MM
Hezaxumeni rpani 3 ojHiel a0o0 3 JBOX CTOPIH R 30 >120 MM
Unprotected edges on one or two sides R 60 > 280 MM

(2) Cranesi nucTi ByX4i 3a JA€peB'sIHI CIIEMEHTH
BB@KAIOTHCS 3aXHIICHUMH Yy BHIAJKaX, SKIIO
(pucyHnox 6.4):

- IUIS JIMCTIB, TOBIIMHOIO HE OUIbIIE 3 MM,
rnubuHa 3a3opy dg Oinbmia 3a 20 MM, IS Mexi
BoraecrifikocTi 30 XBuIKH Ta OUIBIION0 32 60 MM,
IUI MEXK1 BOrHecTiiKkocTi 60 XBUINH;

- Juis 3'€IHaHb 3 BKJICEHUMH IIJJACTHHAMU
a00 3aXUCHUMH JCPCBUHHUMH IAHCIIAMH, €
rnuOuHa BKIeeHOI miuactuHu Oy abo TOBIIMHA
maneni  hp Oimerme 10 MM s Mexi
Boruecrtikocti 30 xBunuH ado Outbire 30 MM ISt
MeX1 BOTHECTIHKOCTI 60 XBUIIMH.
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(2) Steel plates narrower than the timber member
may be considered as protected in the following
cases (see figure 6.4):

— For plates with a thickness of not greater than 3
mm where the gap depth dgq is greater than

20 mm for a fire resistance period of 30 minutes
and greater than 60 mm for a fire resistance
period of 60 minutes;

— For joints with glued-in strips or protective
wood-based boards where the depth of the gluedin
strip, dg, or the panel thickness, hp, is greater than
10 mm for a fire resistance period of 30 minutes
and greater than 30 mm for a fire resistance
period of 60 minutes.



st

) b)

Pucynok 6.4 - 3axuct rpaHeil cTajeBUX JIHCTIB
(merauri KpIrJICHHS HE ITOKA3aHi):

a — He3axWIleHi; 0 — 3aXuIIeHI 3a30paMu; C —
3aXUIICHI BKICEHUMH peHKaMu; J — 3aXHIIeHI
MaHeIsIMHU

6.2.2 MeToa NpuBeIeHOT0 HABAHTAKEHHS
6.2.2.1 He3axueHi 3'c1HAHHA

(1) MpaBuna mis GONTIB 1 HArejiB 3acTOCOBHI,
SIKIIO TOBIIMHA OIYHOT HaKJIaAKH He MeHie 11, 1o
BHU3HAYAETHCS 32 POPMYIIOIO:

t, = max
50+1,25(d —12)

ne d — miametp Oosita abo Haress, MM.

(2) 3a craHmapTHOTO TEMIEPATYPHOTO PEKUMY
MOKEXK1 XapakTEpPUCTHYHA HECcyda 3JIaTHICTh
3'eqHaHHS 3 JIeTAJAMHM KpIMJIGHHS Ha 3CYB
PO3paxoByeThCs 3a HOPMYIIOIO:

Fv,Rk,fi =nF

e

n=e
ne Fvrc — XapakTtepucTH4Ha Hecyda 3/IaTHICTh
3'¢lHaHHS 3 JETAISIMU KpIIUICHHS Ha 3CYyB 3a
HOPMAJILHOI TEMIIEpaTypu 3TiTHO 3 PO3IUIOM 8
EN 1995-1-1,
N — nepexigHui KoedimieHT;
k — mapamerp, HaBeIeHHI y TabumIi 6.3;
tafi — pO3paxyHKOBa MeXa BOTHECTIMKOCTI

HE3axXHUIICHOI'O 3'€I[H8.HH$I, XB.
[pumitka. Po3paxyHOK HeCydoi 3JaTHOCTI BHUKOHAHHHN
BiamoBigHO 10 2.3(2)

(3) PospaxyHkoBa  MeKa  BOTHECTIMKOCTI
HE3aXHUIICHOTO 3'€MHAHHA 3 PO3PAXYHKOBUM
HaBaHTWKCHHAM IMmix 4Yac moxkexi (muB. 2.4.1)
PO3paxOBYEThCS SIK:

t=

k
ae
k — mapamerp HaBeieHul B TabmuIi 6.3;
Nfi — KOeQIiEHT 3HUXKEHHS PpO3PaXyHKOBOTO

HaBaHTAXXCHHS IMiJ] Yyac moxexi, 1uB. 2.4.2(2);

—ktg 1

1 N 1M6Kmoa¥m i
7Mkfi
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c) d)

Figure 6.4 — Protection of edges of steel plates
(fasteners not shown): a) unprotected, b) protected
by gaps, c) protected by glued-in strips, d)
protected by panels

6.2.2 Reduced load method

6.2.2.1 Unprotected connections

(1) The rules for bolts and dowels are valid where
the thickness of the side plate is equal or greater
than t;:

(6.4)

where d is the diameter of bolt or dowel, in mm.
(2) For standard fire exposure, the characteristic
load-carrying capacity of a connection with
fasteners in shear should be calculated as

(6.5)

v,Rk 1
where:

(6.6)
where:

Fvrk IS the characteristic lateral load-carrying
capacity of the connection with fasteners in shear
at normal temperature, see EN 1995-1-1 section 8;
n Is a conversion factor;

k is a parameter given in table 6.3;

tq,si is the design fire resistance of the unprotected

connection, in minutes.
NOTE: The design load-bearing capacity is calculated
corresponding to 2.3 (2)P.

(3) The design fire resistance of the unprotected
connection loaded by the design effect of actions
in the fire situation, see 2.4.1, should be taken as:

, (6.7)

where:

k is a parameter given in table 6.3;

nsi 1S the reduction factor for the design load in the
fire situation, see 2.4.2 (2);
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YM — YACTKOBUH KOS(IIIEHT IS 3'€JHAHHS 3T1THO
32.4.1 EN 1995-1-1;
kfi — 3HaueHHs BixnoBinHO 110 2.3(4);
YMfi — KOeiIlieHT HaAIMHOCTI JepeBa TMiJ dYac
noxkexi, 2.3(1).

Tabmums 6.3 — [Tapamerp k

ym Is the partial factor for the connection, see
EN 1995-1-1, subclause 2.4.1;

ki is a value according to 2.3 (4);

ymifi is the partial safety factor for timber in fire,
see 2.3(1).

Table 6.3 — Parameter k

MakcruManpHUI Yac 3acTOCYBaHHS apaMeTpa
Crnoci0 Ta Ty 3’€I[HaHH$I k K B He3axuIeHUX 3'€THAaHHIX, XB
Connection with Maximum period of validity for parameter k

in an unprotected connection min

[[Bsixamu ¥ nrypymamu 008 20

Nails and screws ’

Bontamu, 3'eqHaHHs «1epeBo-aepeBo», d >12 mm 0065 30

Bolts wood-to-wood with d > 12 mm ’

Bonramu, 3'eqHaHHs «cTalb-nepeBoy, d >12 MM 0085 30

Bolts steel-to-wood with d > 12 mm ’

Harensmu, 3'etHanns «aepeBo-aepeBo»?, d >12 mm 004 40

Dowels wood-to-wood” with d > 12 mm ’

Haressimu, 3'emnanss «ctaiab-aepeBo»?, d >12 mm 0085 30

Dowels steel-to-wood” with d > 12 mm ’

3'eqnanus BingmosinHo g0 EN 912 0.065 30

Connectors in accordance with EN 912 ’

3 3HaueHHs A1 IIIOHOK 3aJICKUTh Bijl HASIBHOCTI OIHOT'O 00JITA Ha KOXKHI YOTHPH IITMOHKH

2The values for dowels are dependent on the presence of one bolt for every four dowels

(4) Jnst Haremis, 1110 BUCTYHAIOTh OLTBII HDK HA 5
MM, 3HAYCHHS K MOBHHHE MPUHAMATHUCS TaKHM, SIK
111 OOJITIB.

(5) Hecywya 3maTHicTh 3'€HaHHS, BHKOHAHOTO
OJIHOYACHO 3 OOJITIB 1 HAreliB, MPUUMAETHCS SIK
CyMa HeCydoi 37aTHOCTI BIAMOBITHUX JeTaJICH
KpIiIJICHHS.

(6) s 3'ennanp uBsixaMd abo HIypymamu 3
HEBUCTYIIAIOUUMH  TOJIOBKAMH  JUISI  MEXi
BOTHECTIMKOCTI OuTbIIe 3a poO3paxoBaHy 3a
dbopmynoro (6.7) ane menme HibK 30 XBWIMH,
TOBIIMHA OIYHOTO €JIEMEHTY W BiICTaHi Bif
rpaHeil MOBUHHI OyTH 30UIbIICH] HA BETUYUHY afi
(pucyHok 6.1), sika BU3Ha4aeThes 32 POPMYIIoro:

ag = ﬂn (treq -
e
Bh  — yMOBHa pO3paxyHKOBa  IIBHJIKICTh
0OBYTJIIOBaHHA BiIMOBIAHO 10 Tabmui 3.1;
treq — HeoOXiHa HOPMOBaHa Mexa
BOTHECTIMKOCTI;
tafi — Meka BOTHECTIHKOCTI HE3aXHIIEHOTO

3'€eTHAHHS 3 PO3PAXYHKOBUM HABAHTAKEHHSAM I
yac noxkexi, nus. 2.4.1.

6.2.2.2 3axueni 3'caHaHHA

(1) BuxopucroByethest 6.2.1.2, OKpiM yMOBH PO
Te, 10 14 fi po3paxoByeThCs 3a hopmyIoro (6.7).
(2) Sk anpTepHATHBHHHA  METOA  3aXHCTY
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td,fi)l

(4) For dowels projecting more than 5 mm, values
of k should be taken as for bolts.

(5) For connections made of both bolts and
dowels, the load-bearing capacity of the
connection should be taken as the sum of the
load-bearing capacities of the respective fasteners.
(6) For connections with nails or screws with non-
projecting heads, for fire resistances greater than
given by expression (6.7) but not more than 30
minutes, the side member thickness and end and
edge distances should be increased by asi (see
figure 6.1) which should be taken as:

(6.8)

where:

Bn is the notional charring rate according to table
3.1;

treq IS the required standard fire resistance;

tesi is the fire resistance of the unprotected
connection loaded by the design effect of

actions in the fire situation, see 2.4.1.

6.2.2.2 Protected connections

(1) Subclause 6.2.1.2 applies, except that tqri
should be calculated according to expression (6.7).
(2) As an alternative method of protecting end and



MOBEPXOHb TpaHEd eJIEeMEHTIB, BIICTaHI Bix
rpaHeil 1 KpaiB 30UIBIIYIOTH Ha BEIUYMUHY afi
BignoBiHO 10 Gopmymu (6.1). OmHak, It Mexi
BOTHeECTIMKOCT1 Outbiite 30 XBWIMH BIICTaHl BiJ
KpaiB NOBHHHI OyTH 30UIbIICHI HA BEIUYUHY 2af.
Jlane 30UIbIIEHHS BiACTaHI BiI KpaiB TaKoX
3aCTOCOBYETBhCS I 3’€IHAHb  CTUKOBAHUX
[EHTPAILHUX €JICMCHTIB.

6.3 3'enHaHHA i3 BHKOPHUCTAHHAM 30BHILHIX
CTaJIeBUX JIUCTIB

6.3.1 He3axumeHi 3'erHanHs

(1) Hecyua 31aTHICTD 30BHIIIHIX CTAJICBHX JIUCTIB
BU3HAYAETHCS  BIANOBITHO JIO TpaBWi, Kl
HaBezeHi B cranaapti EN 1993-1-2.

(2) [Mns po3paxyHKy KoedimieHTa mepepisy
CTaJIeBUX JIMCTIB BiamoBimHO g0 EN 1993-1-2
MIPUITYCKAETHCS, 110 CTajJeBl MOBEPXHI B TICHOMY
KOHTAKTI 3 JICPEBUHOIO HE MIAaI0THCSI BOTHEBOMY
BILTUBY.

6.3.2 3axumeni 3'eTHAHHA

(1) CraneBi naucTH, $Ki BHKOPUCTAIOTHCA SIK
OOKOB1 €IIECMEHTH BBXKAIOTHCS 3aXUIICHUMH,
SIKIIIO BOHU TIOBHICTIO 3aKpUTI, BKJIIOYAIOUU T'paHi
JINCTIB, JIepEB’ IHUMHU ab0  JIepeBUHHUMH
MaHeIsIMM 3  MIHIMaJbHOIO  TOBIIMHOKO  &fi
BiamoBimHO 10 Gopmynu (6.1) mpu tyfi 5 XB.

(2) BmawB iHIIOTO MPOTHIIONKEKHOTO 3aXUCTY
po3paxoByeThces 3rigHo 3 EN 1993-1-2.

6.4 Copomeni mnpaswia a8 WypymiB 3
0CHLOBUM HABAHTAKEHHSAM

(1) st mrypymiB 3 OChOBUM HaBaHTaXKEHHSM, SIKi

3aXMINEHI BiJ MPAMOr0 BOTHEBOTO BIUIUBY,
3aCTOCOBYIOTBCS HACTYITHI ITPaBHIIA.
2 Po3paxyHKoBHit orrip HIYpYIIiB

PO3paxoBYEThCS BiIMOBiIHO 10 hopmynu (2.3).

(3) Mns 3'eqnanp, y sSKAX BiAcTaHi azi az aeTani
KpIIUICHHSI 33JJ0BOJIBHSIOTh YMOBaM 3a3HA4YCHUM
y dopmynax (6.9) i (6.10), auB. puCyHOK 6.5,

npACTY-H b EN 1995-1-2:201X

side surfaces of members, the end and edge
distances may be increased by as accordding to
expression (6.1). For fire resistances greater than
30 minutes, however, the end distances should be
increased by 2as. This increase in end distance
also applies for butted central members in a
connection.

6.3 Connections with external steel plates

6.3.1 Unprotected connections

(1) The load-bearing capacity of the external steel
plates should be determined according to the rules
given in EN 1993-1-2.

(2) For the calculation of the section factor of the
steel plates according to EN 1993-1-2, it may be
assumed that steel surfaces in close contact with
wood are not exposed to fire.

6.3.2 Protected connections

(1) Steel plates used as side members may be
considered as protected if they are totally covered,
including at edges of plate, by timber or wood-
based panels with a minimum thickness of as;
according to expression (6.1) with tqs =5 min.

(2) The effect of other fire protections should be
calculated according to EN 1993-1-2.
6.4 Simplified rules for axially loaded screws

(1) For axially loaded screws that are protected
from direct fire exposure, the following rules
apply.

(2) The design resistance of the screws should be
calculated according to expression (2.3).

(3) For connections where the distances a; and as
of the fastener satisfy expressions (6.9) and (6.10),
see figure 6.5, the conversion factor n for the

nepexigHuii  Koe(ilieHT 1 WIS 3HFKEHHS reduction in the axial resistance of the screw in the
OCBOBOTO OIOpY INypyma Tix dYac MOXKexi fire situation should be calculated using
PO3paxoBYETHCS 3a TOMOMOTO0 (hopmyiu (6.11): expression (6.11):

a,>a, +40, (6.9)

a;>a, +20,

Il a1, a2l a3 — BIACTaH1, MM.

(6.10)

where ai;, a» and a3z are the distances, in
millimetres.
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0 - ansa [ for a1<0,6tig @)
0,44a, — 0,264t ..
% a.fi : mus [ for 0,6t ¢<a1<0,8tsi g+5 (b)
7= O,th’ﬂ +5 (611)
0,56a, —0,36t, +7,32  mus / for 0,8tsa+5<a1<tri¢+28 (c)
0,2t, ; +23
10 ' . s [ for a;>tsig+28 (d)
ae where:

a1 — OlYHE MOKPUTTS, MM (PUCYHOK 6.5);
tdfi — MEKa BOrHECTIMKOCTI, XB.

au is the side cover in mm, see figure 6.5;
tefi IS the required fire resistance period, in
minutes.

(4) Tepexinuuit koedilieHT N 11 AeTaICH (4) The conversion factor n for fasteners with
KPIIUICHHS i3 BiZICTAaHSIMHU MDK TpaHSIMHU a2 = a1 Ta edge distances a2 = a; and az > az + 20 mm
a3 >a; + 20 MM po3paxoByeThes 3a HOPMYJIO0 should be calculated according to expression

(6.11), ne tofi 3aminserbes Ha 1,25 tq fi.

(6.11) where tq i is replaced by 1,25 tq .

Pucynok 6.5 - Tlomepeunuii mnepepi3
BU3HAYCHHS BiICTaHEH
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a, a,
i Figure 6.5 — Cross-section and definition of
distances



Po3nin 7 KOHCTPYIOBAHHSA

7.1 Ctinm i nepeKpuTTs

7.1.1 Po3mipu i BigcTani

(1) Binmcrani Mk cTilikamMu Kapkacy CTiHH Ta
OalkaMu Kapkacy TIEpeKpUTTS HE IOBHHHI
MepEBUIILYBaTH 625 MM.

(2) Oxkpemi crTiHOBI maHenl TOBHHHI MaTh
HACTYIHY MiHIMaJIbHY TOBIIMHY:

t

p,min

ae

tp,min — MiHIMaJIbHA TOBIIIMHA MTAHEI, MM;

lp, — mpouiT maneni (BiICTaHb MDK €JIEMEHTAMHU
JIEpeB'SHOTO KapKkaca a00o OOpEeIIITKH), MM.

(3) JdepeBunni maHeni B KOHCTPYKIIISIX 3 OJHUM
apoM TaKMX TMaHeJde Ha KOXKHIH CTOpOHI
MMOBUHHI MaTH  XapaKTePUCTHYHE 3HAYCHHS
T'YCTHHH He MeHIIe 350 kr/ve.

7.1.2 Koncmpyrweanns 3'conanv nanenei

(1) Mamemi moBuHHI OyTH 3adikcoBaHi Ha
NepeB'siHINA pami a00 0OpPEeIiTIIi.

(2) Hns nepeBUHHHMX TMaHened 1 JaepeB’sTHOTO
OOJIMIFOBAaHHS MaKCHUMajlbHa  BIACTAaHbR  MDK
UBSIXaMH 1 LIypylnaMH MO TEepUMETpy MOBUHHA
oyru 150 mm 1 250 MM BiamoBimHO. MiHiMallbHA
rMOWHA MPOHUKHEHHS MOBHHHA OyTH y 8 pa3iB
Outpblie 3a JdiaMeTp JeTadl KpIIvIeHHS IS
HeCyyux maHenedl 1 B 6 pasiB Uil HEHECY4YHX
MaHesnen.

(3) Muns rimcokaproHHuX JaucTiB THmy A Ta H
JOCTaTHBO BpaxoBYBaTH npaBuUIIa TUISt
MIPOEKTYBAaHHS 3a HOPMAJbHOI TeMIepaTtypu 3
BpaxyBaHHSM TTMOMHU NPOHUKHEHHS, PO3MIpIB i
BiACTaHel 10 rpaHeil. OnHak, A LIypYHiB
MEePUMETP 1 BHYTPILIHII po3Mip HE MOBUHEH OyTH
oureme 200 mm 1 300 MM BiIIOBigHO.

(4) Hnst rincokapToHHUX JUCTIB Ty F rinbuna
npoHukHeHHs la  geramed  kpiluleHHS B
MIpUBEACHUN MONEPEYHUI Nepepi3 MOBUHHA OyTH
He meHIre 10 mm (pucyHok 7.1).

(5) I'pani naneni moBUHHI OyTH LIUTHHO 3'€/IHAHI 3
MakCUMalbHUM 3a30poM IMM. Bonu mnoBuHHI
OyTH MPUKPIIUIEH] J0 JIepeB'THOTO eleMeHTa abo
JepeB’sTHOT OOpENIiTKM He MEHIe HiK Ha JBOX
MPOTUJICKHUX TPAHSX.

(6) bararomapoBi 3’€aHaHI MaHeNll HEOOXITHO
pO3TaIIOBYBaTH B  IIAXOBOMY TMOPSAKYy Ha
Bigcrani He wMmeHire 60 mm. KoxkHa maHens

npACTY-H b EN 1995-1-2:201X

Section 7 Detailing

7.1 Walls and floors

7.1.1 Dimensions and spacings

(1) The spacing of wall studs and floor joists
should not be greater than 625 mm.

(2) For walls, individual panels should have a
minimum thickness of

p

=max{ 70, (7.1)
8

where:

tomin 1S the minimum thickness of panel in
millimetres;

I, is the span of the panel (spacing between timber
frame members or battens) in millimetres.

(3) Wood-based panels in constructions with a
single layer on each side should have a
characteristic density of at least 350 kg/m®.

7.1.2 Detailing of panel connections

(1) Panels should be fixed to the timber frame or
battens.

(2) For wood-based panels and wood panelling,
the maximum spacing of nails and screws around
the perimeter should be 150 mm and 250 mm
respectively. The minimum penetration length
should be eight times the fastener diameter for
load-bearing panels and six times the fastener
diameter for non-load-bearing panels.

(3) For gypsum plasterboard of types A and H, it
is sufficient to observe the rules for normal
temperature design with respect to penetration
length, spacings and edge distances. For screws,
however, the perimeter and internal spacing
should not be greater than 200 mm and 300 mm
respectively.

(4) For gypsum plasterboard type F panels, the
penetration length I, of fasteners into the residual
cross-section should not be less than 10 mm, see
figure 7.1.

(5) Panel edges should be tightly jointed with a
maximum gap of 1 mm. They should be fixed to
the timber member or battens on at least two
opposite edges.

(6) For multiple layers the panel joints should be
staggered by at least 60 mm. Each panel should be
fixed individually.

49



npACTY-H b EN 1995-1-2:201X

MOBHHHA KPITUTHCS OKPEMO.

71.1.3 Bonauin

(1) Iapwu i30ms11il 200 IOMIKH, 110 BPAXOBYIOTHCS
IPU PO3pPaxyHKY, HOBHHHI IIUIBHO MPHIISATATH Ta
3aKpIMUIIOBATUCS 10 JEpeB'stHOI  pamMu  yis
3armo0iraHHsl TeperyacHoro pyiHyBaHHS —a0o
oOBaiy.

7.2 Inui ejieMeHTH

(1) BoruesaxucHi JepeBHHHI TaHeni  abo
JepeB’ssHe OOJNMIIOBAHHS, TAKMX KOHCTPYKIIN SK
O0alKkyM Ta KOJIOHM TIOBHHHI KpINUTHCA 32
JOTIOMOTOI0 IBSAXIB a00 IMIypymiB J0 €JIeMeHTa
(pucynox 7.2). Ilaneni MOBWHHI KPIMUTHUCSA 0
eJleMeHTa KOHCTPYKIlii, a He 10 IHIIOI MaHel.
JUisi TIOKPUTTSA, IO CKIAMAEThCA 3 JEKUTBKOX
mapiB MaHelel, KOXHUM 1ap MoBUHEH OyTu
3a¢iKCOBaHUMN OKPEMO, a 3'€/THAHHS MTOBUHHI OyTH
pO3TalllOBaHl B IIAXOBOMY MOPSIKY Ha BIJACTaH1
e wenmre 60 mM. Bigcrani MDK IeTansMH
KpIIUIGHHS He MOBHMHHI nepeBumyBatd 200 mMm
abo Oyt B 17 pa3iB OuTbIe 3a TOBIIMHY IMaHEeN1
hp, 3aJeXHO Bim TOrO, sSKE 3HAYCHHS MEHIIE.
BpaxoByroun  gOBXKHMHY JeTanl  KpilJIeHHS,
3actocoBytoThes 7.1.2(1) Ta 7.1.2(2) (pucyHOK
7.16). Biacranp Binx rpaHeil He MOBHHHA OyTH
OiTblle HDK 3 TOBIIMHHU MaHendi Np 1 MeHIme HiK
1,5 TOBUIMHM MaHedi abo 15 MM, 3ajeXHO Bin
TOT0, SIKE 3HAaYEHHS MEHIIIE.

/ / |

7.1.3 Insulation

(1) Insulating layers or boards that are taken into
account in the calculation should be tightly fitted
and fixed to the timber frame such that premature
failure or slumping is prevented.

7.2 Other elements

(1) Fire protective wood-based panels or wood
panelling protecting members such as beams and
columns should be fixed by nails or screws to the
member according to figure 7.2. Panels should be
fixed to the member itself and not to another
panel. For claddings consisting of multiple layers
of panels each layer should be fixed individually,
and joints should be staggered by at least 60 mm.
The spacing of fasteners should not be greater
than 200 mm or 17 times the panel thickness hp,
whichever is the smallest. With reference to
fastener length, 7.1.2(1)-(2) applies, see figure 7.1
b. The edge distance should not be greater than 3
times the panel thickness h, and not be smaller
than 1,5 times the panel thickness or 15 mm,
whichever is the smallest.

—_—
—

v i
N fa i i ]
A r a
7T P / AY :
32 4 2 3
1 — ne obropina gepeBHHa; 1 Unburnt timber
2 - 0OByTJICHHH 11ap; 2 Char layer
3 — maHens; 3 Panel
4 — netanb KpIMJIeHHS; 4 Fastener
5 — Bosrsisn 5 Insulation

Pucynok 7.1 - JlepeB'sHi eleMeHTH, 3aXHUIICHI
rinCcOKapTOHHUMHU JucTamMu — [Ipuknaayu rmubunu
NPOHUKHEHHS JeTajli KpilUIeHHS B HeoOropiny
JIepeBUHY: a — JepeB'sHa pama 3 3alMOBHEHHIM
130JIS11i€}0 TIOPOKHUH; O — 3arajJbHUN BUIJISA
IIUPOKOTO JIEPEB'THOTO €IEMEHTY
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Figure 7.1 — Timber members protected by
gypsum plasterboard — Examples of penetration
length of fastener into unburnt timber:

a) Timber frame assembly with insulation in
cavity,

b) Wide timber member in general
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Pucynok 7.2 - [lpuxiagm 3akpiruieHHs] 3aXHCHUX Figure 7.2 — Examples of fixing of fire
naHesei 10 6ajJok ado KOJIOH protective panels to beams or columns
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JOJIATOK A
(moBigKOBUIA)
MMAPAMETPUYHU BOTHEBUM BILIUB

A.1 3arajbHi moJI0:KeHHS

(1) 1Ile#t momaTox CTOCYETbCS — PeaTbHOTO
BOTHCBOTO BIUIMBY BIAMOBIIHO JO METOXIY
BpaxyBaHHS OTBODIB, BUKOPHUCTOBYIOUU

napaMeTpUYHI TEMIIEPATyPHI PEKUMHU.

IIpumiTka. Merton BU3HAYCHHS rapaMeTpUYHUX
TEMIIepaTypHUX PEXHUMIB HaBeneHo B noxatky A EN 1991-
1-2:2002.

A.2 llIBuakicTh i riMOMHA 00BYTIIOBAHHS

(1) Mdns He3axXuWINEHOTro JepeBa M'SKHX COPTIB
BUKOPUCTOBYETbCS CITIBBIAHOLIEHHS IIBUJIKOCTIL
oOByrmoBaHHd f 10 uacy t (pucyHok A.l).
[IBuakicTe 0OBYINIIOBAaHHS [par Mg Yac ¢asu

ANNEX A
(Informative)
PARAMETRIC FIRE EXPOSURE

Al General

(1) This Annex deals with natural fire exposure
according to the opening factor method using
parametric time-temperature curves.

NOTE: A method for the determination of parametric time-
temperature curves is given in EN 1991-1-2:2002, annex A.

A2 Charring rates and charring depths

(1) For unprotected softwood the relation between
the charring rate g and time t shown in figure Al
should be used. The charring rate Bpar during the
heating phase of a parametric fire curve is given

HarpiBaHHs 3a  KPUBOIO  IApaMETPUYHOTO by
TEMIIEPATYHOTO  PEXHUMY  BHU3HAYACTBCI 34
hopmyroro:
0,2-/T —0,04
=158, A.l
Pouw =18 0,16/T +0,08 (AL
ae with
O 2
>)
r= 2/ (A.2)
0,04 j
1160
A
O = K heq y (A.3)
b=./pcZ, (A.4)
Ah,
heq = ZT ! (AS)
ne where:
O — xoedilieHT BpaxyBaHHs OTBOPiB, M*°; O is the opening factor, in m®®;
Bh — yMOBHa pO3paxyHKOBa  IIBHIKICTh Bn is the notional design charring rate, in mm/min;

0OBYTIIIOBaHHS, MM/XB;

Ay — 3aragpHa IUIOIMIa OTBOPIB BEPTHUKAIBHHX
I'PaHUYHUX OBEPXOHb MTPOTUIOKEKHOTO BI/ICIKY,
M

At — 3sarajpHa IUIOIIA MiMJIOr, CTIH 1 CTEIb
MPOTHUIIOKEKHOTO BIACIKY, M2

Aj — ruTo111a BEpTUKAIBHOTO OTBOPY «1», M
hey — cepemHe 3HaueHHs  BHCOTH  BCIX
BEPTUKAJIBHUX OTBOPIB (BIKOH BKJIIOUHO), M;

hi — BECOTa BEpTHKAIBLHOTO OTBOPY «i», M;

I' — xoediuieHT, 110 BpaxoBye Temao(i3UYHI Ta
TEPMOMEXaHIYH1 BJIACTUBOCTI IPaHUYHUX

MOBEPXOHb BIJICIKY;

2.

52

Ay is the total area of openings in vertical
boundaries of the compartment (windows etc.),

in m?;

At is the total area of floors, walls and ceilings that
enclose the fire compartment, in m?;

A is the area of vertical opening "i", in m?;

heq is the weighted average of heights of all
vertical openings (windows etc.), in metres;

hi is the height of vertical opening "i", in metres;
I' is a factor accounting for the thermal properties
of the boundaries of the compartment;
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b is the absorptivity for the total enclosure, see
EN 1991-1-2:2002, annex A;

A is the thermal conductivity of the boundary of
the compartment, in Wm*K?;

p is the density of the boundary of the
compartment, in kg/m?;

c is the specific heat of the boundary of the
compartment, in Jkg*K™,

b — TETUTOTIOTTMHAHHS JUIst BCIX
OTOPOJIKYBAJIBHUX KOHCTPYKIIif
(EN 1991-1-2:2002, nonarok A);
A —  TEIIOHPOBITHICTH  OTOPOKYBATBHUX
KOHCTPYKLi# Binciky, B1/(M-K);
p — TYCTHHA OTOPOKYBAIbHHUX KOHCTPYKIIN
BizciKy, Kr/m>;
C — TNHTOMa TEIUIOEMHICTh OTOPOHKYBAJIBHUX
KOHCTpYKIIH BiAciky, JIx/(kr-K).

S, Mm/xB B mm/min

B per
0
< to ol 2ty _

Pucynoxk A.1 - 3anmexHIiCTh  IMBHUIKOCTI

0OBYTJTFOBAHHS BiJ] 4acy

(2) T'nmuOuHa OOBYTITIOBAHHS BU3HAYAETHCS 3a
hopmyroro:

Yac Time

Figure A1 — Relationship between charring rate
and time

(2) The charring depth should be taken as

J st t<fo €))
t* ot . 5
dchar = ﬂpar 1’5t0 = t<t3to (b) (A. )
4t, 4
210 ;s 3to<t<5to (©)
e with
Qg
t, =0,009 —, A.7
,=0009° (A7)
ne where:
to — mepiox dacy 3 TOCTIHHOK INBHAKICTIO to is the time period with a constant charring rate,
OOBYTJIFOBAHHS; in minutes;

gtd — PO3paxyHKOBa I'yCTHHA MOTOKIB Ha TOBHY
IUIONLY MIAJIOT, CTIH, CTeNb, IO OTOPOJUKYIOTh
npotunoxexuuit Biacik, MJlx/m? (EN 1991-1-
2:2002).

[IpaBuma, HaBenmeHi B
BUKOPHUCTOBYIOTHCS SIKIIIO:
-1 <40 xB

-d b

A21 Ta A22

char —

-d

4
h
Si
4

char

Qra IS the design fire load density related to the
total area of floors, walls and ceilings which
enclose the fire compartment in MJ/m? see
EN 1991-1-2:2002.
The rules given in (1) and (2) should only be used
for:
—to <40 min

b
dchar < Z
q h

char <

4
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ne
b — mmpuHa nonepeyHoro mepepisy;
h — BucoTa nornepeyHoro mnepepisy.

A.3 Hecyua 31aTHiCTh 3rHHAJILHUX €JIEMEHTIB

(1) [nsa 3ruHagbHUX EIEMEHTIB 13 MOYaTKOBOIO
mupuHO b>130 MM 3 TPUCTOPOHHIM BOTHEBUM
BIUIMBOM HECy4Ya 3JaTHICTh NPOTITOM BCi€l
TPUBAJIOCTI  TOXKEXKI  PO3PaXOBYEThCS  3a
JI0TIOMOTO0 3aJIMIITKOBOTO HOTIEPEYHOTO
nepepizy. 3aJMIIKOBHHA MOMEPEYHHU Tepepi3
eIEMEHTa  BU3HAYAEThCA 32  JIOTIOMOTOXO
3MEHIIICHHSI ITOYaTKOBOTO TMOMEPEYHOTo IMepepizy
Ha TIOMOMHY OOBYIUIIOBAaHHS BIANOBIIHO 34
dhopmyroro (A.6).

(2) Ons m'skux copTiB nepeBa Koe(illieHT 3MIHU
MiT 4Yac TMOXKeXi Kmodfi PO3PaxXOBYETHCSA 3a
HACTYITHHX YMOB:

-mpu t < 3ty KoedilieHT 3MIHH T Yac TMOXKeXi
PO3paxoByeThCs 3a popMyIioro (4.2).

- pu t = 5t — 3a popmyoro:

kmod,fi
ne
decharn  — yMOBHAa  pO3paxyHKOBa  IJIMOWMHA
OOBYTTFOBAaHHSI;

b — mmpuna enemenra.

Jos 3t <t < 5ty  koedirieHT 3MIHU M7 4Yac
OKEX1 BU3HAYAECTHCS 3a IONOMOIOK JIHIHHOI
THTEPIOJIALIIL.

Hpumitka. {11 MeToxmy HpuBENEHHS BIACTHBOCTEH, IO
HaBeneHu#l y 4.2.3, koe(illieHT 3MiHH M Yac MOXKeKl IUis

t < 3t BU3HAYA€ETbCS 32 METONOM IPUBEAECHOIO
MONIEPEYHOT 0 Tiepepizy 3a HopMyYIo

Me:

Wet — MOMEHT omopy po6o4oro nepepizy 3riiHo 3
4.2.2;

W — MOMEHT omnopy 3aJHIIKOBOTO MOMEPEYHOTO

nepepizy.
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where::
b is the width of the cross-section;
h is the depth of the cross-section.

A3 Mechanical resistance of members in
edgewise bending

(1) For members under edgewise bending with an
initial width b > 130 mm exposed to fire on three
sides the mechanical resistance during the
complete fire duration may be calculated using
the residual cross-section. The residual cross-
section of the member should be calculated by
reducing the initial cross-section by the charring
depth according to expression (A.6).

(2) For softwoods the modification factor for fire
Kmod,si should be calculated according to the
following:
— for t < 3to the modification factor for fire should
be calculated according to expression (4.2)
— for t = 5t as

d

=10-3,2 °“;“” , (A.8)

where:
dchar,n 1S the notional charring depth;
b is the width of the member.

For 3to <t < 5t the modification factor for fire
may be determined by linear interpolation.

NOTE: Where the reduced properties method given in 4.2.3
is invalidated by the National annex, for t < 3ty the
modification factor for fire can be derived from the reduced
cross-section method as

= (A.9)

where:

Wes is the section modulus of the effective cross-
section determined according to 4.2.2;

W, is the section modulus of the residual cross-
section.



Honarox B
(moBinKOBHIN)
YTo4HeHi MeTOIHM PO3PaXyHKY

B.1 3aranbHi moJioxkeHHs
(1) YrouHeHi Mozeni po3paxyHKy MOXYTh OyTH
BUKOPHCTaHI JUII OKPEMHX EJIEMEHTIB, YacTHH

KOHCTPYKTUBHOT CHCTEMH abo IUTHX
KOHCTPYKTUBHHX CHUCTEM.
(@) YTouHeHi METOIH PO3paxyHKy

3aCTOCOBYIOTBHCS JJISL:

— BU3HAUYCHHS IITMOUHM OOBYTIIIOBaHHS;

— 30UIBIICHHS] Ta PO3MOAUICHHS TEeMIEpaTypu B
€JIEMEHTaX  KOHCTPYKLIN (TennoTexXHIUHUN
PO3paxyHOK);

— OUIHKM pOoOOTHM KOHCTPYKLi abo Oyab-sKoi
YaCTUHU (CTATUYHHI PO3PAXYHOK).

(3) Temmeparypa HaBKOJHIIHBROTO CEPEIOBHIIA
npuitmaeTses 20°C.

(4) VYrouyHeHi MeTOmM  PO3PAXYHKY IS
TEIUIOTEXHIYHOTO PO3PaxyHKY TPYHTYIOThCS Ha
Teopii TEMI000MIHY.

(5) Ilpu TeIOTEXHIYHOMY pPO3PaxyHKy Mae
BpaxOBYBAaTHCh  3MiHa  TEIUIOQI3UYHUX  Ta
TEPMOMEXAaHIYHUX  BJIACTUBOCTEH  MarepialiB

3aJIC)KHO BiJ] 3MIHH TEMIIEPATYPH.

Mpumirka. SIKmo TEmIOTEXHIYHUE  pPO3paxyHOK HE
BpPaxOBYE Taki SIBUIA SK 30IJbIICHHS TEIIOOOMIHY, IO
00yMOBJIEHO MacoOOMIHOM, HAalpHKIaJd, B HACIIJIOK
BUIIAPOBYBAHHS BOJIOTH, 200 30UIBIICHHS TEIJIOOOMIHY, 110

00yMOBJIGHO  TPIIIMHOYTBOPEHHSM, SIKE  CHPUYMHIOE
KOHBEKIIHHUI TEIIO00MIH Ta/abo TEII000MIH
BUIPOMIHIOBaHHIM, — TeIUIO(i3MYHI Ta TepMOMeXaHiuHi

BJIACTUBOCTI HEOOXIJHO MOCTIMHO 3MIHIOBATH 3 METOK
OTPUMAHHS PE3YJIbTaTy MAKCHMAaJIbHO HAOIMKEHOTO 0
pe3yabTaTiB BUMPOOYBAHHS.

(6) HeoOxigHO BpaxOByBaTH BIUIMB OYIb-SKOTO
BMICTY BOJIOTH B JICPEBHHI Ta 3axXHCTy 3
TIMICOKaPTOHHUX JIUCTIB.

(7 YTo4HEeHi METOTH PO3paxyHKy
KOHCTPYKTUBHOI CHUCTEMH MalTh BPaxOBYBAaTH
3MIHY MEXaHIYHUX BIJIACTUBOCTEH 3aJIKHO Bij
TEeMIIepaTypH Ta, JIe MOKJIMBO, BiJl BOJIOTOCTI.

(8) HeoOximHO BpaxoByBaTH BIUIMB 3MiHH
TemriepaTypHoi moB3ydocTi. Jlns nmepeBa Ta
JIEpeBUHHUX  MaTepiajiB  ocoOnMBY  yBary

HEOOXIJJTHO NPUAUIATH 3MiH1 BOJIOTOCTI.

[pumitka. TepMoMexaHIYHI BIACTUBOCTI  JIEPEBUHU
HaBeJIEHI B OAATKY B i BKIIIOYArOTH BIUIMB TEMIIEPAaTypHOI
MTOB3YYOCTI Ta 3MiHH BOJOTOCTI.

(9) g maTepiainis, BIAMIHHUX Bill JIepeB’IHUX Ta
JICPEeBUHHUX MaTepialiB, HEOOX1IHO BpaxoByBaTH
BIUIMB TeMIepaTypHuX aedopmarliii i HanpyxeHb

npACTY-H b EN 1995-1-2:201X

Annex B
(informative)
Advanced calculation methods

B1 General

(1) Advanced calculation models may be used for
individual members, parts of a structure or for
entire structures.

(2) Advanced calculation methods may be applied
for:

— the determination of the charring depth;

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

— the evaluation of structural behaviour of the
structure or of any part of it (structural response
model).

(3) The ambient temperature should be taken as
20°C.

(4) Advanced calculation methods for thermal
response should be based on the theory of heat
transfer.

(5) The thermal response model should take into
account the variation of the thermal properties

of the material with temperature.

NOTE: Where thermal models do not take into account
phenomena such as increased heat transfer due to mass
transport, e.g. due to the vaporisation of moisture, or
increased heat transfer due to cracking which causes heat
transfer by convection and/or radiation, the thermal
properties are often modified in order to give results that
can be verified by tests.

(6) The influence of any moisture content in the
timber and of protection from gypsum
plasterboard should be taken into account.

(7) Advanced calculation methods for the
structural response should take into account the
changes of mechanical properties with
temperature and also, where relevant, with
moisture.

(8) The effects of transient thermal creep should
be taken into account. For timber and woodbased
materials, special attention should be drawn to

transient states of moisture.

NOTE: The mechanical properties of timber given in annex
B include the effects of thermal creep and transient states of
moisture.

(9) For materials other than timber or wood-based
materials, the effects of thermally induced strains
and stresses due to both temperature rise and
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B HACIiOK  3pOCTaHHS
TEMIIEPaTypHOTO I'PAIE€HTY.
(10) Cratuunuii po3paxyHOK Ma€ BpaxoBYBaTU
BIUTUB HEJIHIHHUX BIIACTUBOCTEH MaTepiaiiB.

TeMIlepaTypu  #

B.2 Tennodizuuni BracTuBocTi
(1) dns craHmapTHOTO TEMIIEPATyPHOTO PEKUMY

3HAYECHHS TEIUIONPOBITHOCTI, ITATOMO1
TEIUIOEMHOCTI Ta CIIBBITHOIICHHS TYCTHHH JIO
TYyCTHHU  CyXOro JiepeBa  M'SKHUX  COPTIB

NpUEMAIOTECS BIAMOBIAHO 10 pucyHkiB B.1-B.3
ta Tabmuue B.11B.2.

Mpumitka 1. 3Ha4YeHHS TEUIONPOBIAHOCTI OOBYIJIEHOI'O
miapy € OIbII PEaTiCTHYHHUM 32 BUMIPSHI 3HAYCHHS
JEPEeBUHHOTO  BYTUUIS,  BPaxOBYIOUM  IiABHIIECHHUN
TeMnooOMiH BHACIIIOK HArpiBaHHs TpimuHH Ginbmre 500 °C
Y pyHHYBaHHS OOBYTJIEHOT'O IIapy MPH TeMIeparypi Oinblie
1000 °C. TpimmHM B JEPEBMHHOMY BYTLLT IiBHILYIOThH
TEIIOOOMIH B HACTIJIOK BHUIPOMIHIOBAHHS I KOHBEKIIil.
3a3Buyaii iCHyIO4l OOYHCITIOBaIBbHI MOZENI HE BPaXxOBYIOTh
3rajlaHi BIUTHBH.

IlpumiTka 2. 3anexHO BiA Mojenmi, 110 BUKOPUCTAETHCS
IpU pO3paxyHKy, HeOOXiJHa 3MiHA 3HAUYEHb TEIIOpi3UIHIX
BJIACTUBOCTEM.

Terumonpogiauicts, Br/(M'K)  conductivity

0,3 1

temperature gradients, should be taken into
account.

(10) The structural response model should take
into account the effects of non-linear material
properties.

B2 Thermal properties

(1) For standard fire exposure, values of thermal
conductivity, specific heat and the ratio of density
of softwood may be taken as given in figures B1

to B3 and tables B1 and B2.

NOTE 1: The thermal conductivity values of the char layer
are apparent values rather than measured values of charcoal,
in order to take into account increased heat transfer due to
shrinkage cracks above about 500°C and the consumption
of the char layer at about 1000°C. Cracks in the charcoal
increase heat transfer due to radiation and convection.
Commonly available computer models do not take into
account these effects.

NOTE 2: Depending on the model used for calculation,
modification of thermal properties given may be necessary.

0.2

=N/

N——

0 200 400

Pucynok B.1 — 3ajleXHICTh TEIUIOMPOBIAHOCTI
BiJl TEMIIEpaTypH JiepeBa Ta 0OBYIJICHOTO MIapy

Tabmuus B.1 - 3anexHiCTh TEMIOTIPOBITHOCTI Bif
TeMIepaTypu ACPEBUHH Ta OOBYTJICHOTO IIapy

600 800  1000renpeparypa @,°C  Temperature ° C

Figure B1 — Temperature-thermal conductivity
relationship for wood and the char layer

Table B1 — Temperature-thermal conductivity
relationship for wood and the char layer

Temnepatypa, °C
Temperature, °C

TennonpoBigHICT
Bt/(m-K)
Thermal conductivity
WmiK?

20

0,12

200

0,15

350

0,07

500

0,09

800

0,35

1200

1,50

IMuroma teroemuicts, kx/(kr-K)  specific heat
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0 200 400 600

Pucynox B.2 -  3aiexHicTh  NHUTOMOi
TEIUIOEMHOCTI B TeMIlepaTypu JepeBa Ta
JIEPEBUHHOTO BYT LIS

Pisens ryctunn  density ratio

800 1000 1200temneparypa ®@,°C Temperature ° C

Figure B2 —  Temperature-specific  heat
relationship for wood and charcoal

1,2
.13

06

04 X

02 ‘.’\0—9\

0

~

0 200 400 600 800 1000 1200rtemmeparypa @,°C Temperature © C

Pucynok B.3 — 3anexHiCTh piBHS TYCTHHH Bija
TeMIEpaTypHu 3 M’ SIKHX COPTIB JepeBa 3 BMICTOM
BoJjiorocti 12 %

Taomuua B.2 - [IIuroma TeIWIOEMHICTE 1
CHIBBIIHOIIEHHS TYCTHHH JO TYCTHHH CYXOTO
JepeBa M'IKHX COPTIB Kiacy 1

Figure B3 — Temperature-density ratio
relationship for softwood with an initial moisture
content of 12 %

Table B2 — Specific heat capacity and ratio of
density to dry density of softwood for service
class 1

IInToma TerIoEMHICTE
Temmnepatypa, °C kJIx/(krK) CriBBiIHOIICHHS TYCTHHH"
Temperature, °C Specific heat capacity Density ratio®
kl kg' K*
20 1,53 1+w
99 1,77 1+w
99 13,60 1+w
120 13,50 1,0
120 2,12 1,0
200 2,00 1,0
250 1,62 0,93
300 0,71 0,76
350 0,85 0,52
400 1,00 0,38
600 1,40 0,28
800 1,65 0,26
1200 1,65 0
2 ® — BOJIOTICTh
* o-is the moisture content

B.3 TepmomexaHivHi BJacTUBOCTI
B.3.1 MicueBi 3Ha4eHHsS MIIHOCTI Ta MOMIYIA

B3 Mechanical properties
(1) The local values of strength and modulus of
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MPYKHOCTI JJIs1 M'AKHX COPTIB JIepeBa HEOOXiTHO
MOMHOXUTH Ha KOE(DIi€HT 3HIKEHHS, IO
3aJIOKUTh BiJl TEMIIEPATypH, 3TiTHO 3 PHCYHKOM
B.41B.5.
IpumiTtka. 3ajgexHOCTI BpPaxOBYIOTh BIUTUB  3MIiHHOI
TIOB3Y4YOCTI JIEPEBHHH.
Koeoimient 3umkenns Ky
i

Reduction factor

0,8
0.6
G4
0‘2 H e st
(100; 0,25)
0
0 50 100 150

— — Cruck
————— — Po3tar

Pucynok B.4 - KoedimienT  3HIKEHHS
MO3/IOBXKHBOT MIITHOCTI BOJIOKOH M'SIKUX COPTIB
nepeBa

elasticity for softwood should be multiplied by a
temperature dependent reduction factor according
to figures B4 and B5.

NOTE: The relationships include the effects of transient
creep of timber.

200 250 300 temnepatypa 0, ° C
Temperature ° C

—— — Compression
————— — Tension

Figure B4 — Reduction factor for strength parallel
to grain of softwood

Binnocuuit momyne mpyxHocti - relative modulus of elasticity
1 v

0,8
0.6
04

0,2

0 50 100 150

—— — CrtHck
————— — Po3Tar

Pucynoxk B.S — Brus temneparypu Ha MOZYJIb
NPY)XKHOCTI B3JIOBXX BOJIOKOH M'SIKHX COPTIB
JepeBa

(2) Ilpu cTHCKY MEPNEHAMKYISPHO O BOJOKOH
3aCTOCOBYETbCS TaKe X 3HM)KEHHS MILHOCTI SIK
IIPU CTUCKY B3JI0BXK BOJIOKOH.
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200 250 300

temnepatypa 0, ° C
Temperature ° C

——— — Compression
————— — Tension

Figure B5 — Effect of temperature on modulus of
elasticity parallel to grain of softwood

(2) For compression perpendicular to grain, the
same reduction of strength may be applied as for
compression parallel to grain.



(3) Mduns 3pisy 3 aBOMa KOMIIOHEHTaMHU
HaIpY)KCHHsI MEPICHIUKYIISIPHO 10 BOJOKOH (3pi3
KOYCHHSIM), TPHUMAETHCSI TaKe K 3HIKCHHS
MIITHOCTI SIK TIPH CTUCKY B3JIOBK BOJIOKOH.

npACTY-H b EN 1995-1-2:201X

(3) For shear with both stress components
perpendicular to grain (rolling shear), the same
reduction of strength may be applied as for
compression parallel to grain.
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JOIATOK C

(oBinKOBHIN)
Hecyui 0ankm KOHCTPyKUill INepeKpUTTa Ta
CTIIKM KOHCTPYKILiil CTiH, B IKMX NOPOKHUHHU
3al0BHEeHi i30/11010YMM MaTepiajgom

C.1 3arajbHi n0/105KeHHS

(1) Le#t momaToK CTOCYETHCS HECYUOi 31aTHOCTI
KOHCTPYKIIi AepeB'sTHOT paMu CTIHU 1 IEPEKPUTTS,
sIKa CKJIAJIA€THCS 3 JCPEB'STHIX €JIEeMEHTIB (CTIOK
1 0aJIOK) TIOKPHUTUX TaHEIsIMHA 3 OOKY BOTHEBOTO
BIUIMBY 32 CTAaHIApTHOTO  TEMIIEpaTypHOTO
pexuMy, 10 TpuBae He Outbiie 60 XB.
3acTOCOBYIOTHCS HACTYITHI YMOBH:

— 3a30pd TOBHICTIO 3aMOBHEHI 130JSALIHHUM
MarepiajJoM, IO BHUTOTOBJIEHUH 31 CKJIO- abo
MIHEPAJILHOTO BOJIOKHA;

— CTIMKKM KapKacy CTiHH JUIS 3amoOiraHHs
MICIIEBOT BTpPAaTH CTIMKOCTI CTIHM Ta Oanku
KapKacy TEepeKpUTTs IS 3amoOiraHHs MiCIeBOT
BTpaTH CTIMKOCTI MpPH KPYYEHH1 BCTAHOBJIEHI 3a
JIOTIOMOTOI0 TaHeJiell Ha HeoOIrpiBaHi CTOPOHI
ab0 3a JOMOMOTOI0 JIEPEB’ IHUX PO3MOPOK;

— IS TEPEKPUTTS TaHelli MOXYTh TaKOX

KpIMUTHCS 0  CTajeBoro  mnpodurro 3
MaKCHMaJTbHOIO BHCOTOIO 25 MM
MEePIEHANKYJIIPHO  HAMpsIMKY  pO3TalllyBaHHS
JIEpEB'sTHUX OAJIOK;

— OTOpO/DKYBAJIbHA 3/IaTHICTh  YTOYHIOETHCS

BIJIOBIIHO 10 5.3.
C.2 3aaumkoBuil monepevyHuii nepepis
C.2.1 IBuakicTh 00BYIJIIOBAHHS
(1) YMoBHHMIi 3aJIMIIKOBHI MOIEPEUHHUI Mepepis
BHU3HAYAIOTh BiAMoBiiHO 10 pucyHky C.1, nxe
YMOBHY TJIHMOWHY OOBYIJIIOBaHHS BHU3HAYAIOTh 32
dbopmynoro  (3.2), a yMOBHY IIBHIKICTb
ooByrmoBanHs — 3a hopmynamu (C.1) 1 (C.2).

A

> dchar,n [

1 — yMOBHHMI 3aTMIIKOBH MTOTIEPEUHUN TIepepis;
2 — yMOBHUI O0BYIJICHUH IIap
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Annex C
(Informative)
Load-bearing floor joists and wall studs in
assemblies whose cavities are completely filled
with insulation

C1 General

(1) This annex deals with the load-bearing
function of timber frame wall and floor
assemblies consisting of timber members (studs or
joists) clad with panels on the fire-exposed side
for a standard fire exposure of not more than 60
minutes. The following conditions apply:

— the cavities are completely filled with insulation
made of rock or glass fibre;

— studs are braced against buckling in the plane of
the wall and joists against torsional buckling by
means of panels on the unexposed side or by
noggins;

— for floors, the panels may also be fixed to steel
channels with a maximum depth of 25 mm which
are perpendicular to the direction of the timber
joists;

— the separating function is verified according to
5.3.

C2 Residual cross-section

C2.1 Charring rates

(1) The notional residual cross-section should be
determined according to figure C1 where the
notional charring depth is given by expression
(3.2) and the notional charring rate is determined
according to expressions (C.1) or (C.2).

b

-
1 Notional residual cross-section
2 Notional char layer



Pucynok C.1 — VYMOBHUI 3aJUIIKOBUU
MOTIEPEYHMI TIepepi3 eJIeMeHTa JIePeB'sHOl pamH,
3axXMIIEHOI 130JIA1I€0 3a30PiB

(2) Hdns nepes'ssHMX eJEMEHTIB, MO 3aXHINCHI
MOKPUTTSIM Ha OOIrpiBaHiii MOBEpXHi, yMOBHY

npACTY-H b EN 1995-1-2:201X

Figure C1 — Notional residual cross-section of
timber frame member protected by cavity
insulation

(2) For timber members protected by claddings on
the fire-exposed side, the notional charring rate

IIBUJKICTh ~ OOBYIJIFOBaHHS  BHU3HAYalOTh 34 should be calculated as:
dbopmynamu:
B, =Kk,K, By, msl fort, <t<t, (C.1)
B, =kskK, By, ms [for t >t (C.2)
ae where:
kn = 1,5, kn = 1,5
Bn  — yMOBHa po3paxyHKOBa  HIBHJKICTh Bn is the notional design charring rate;
OOBYTJIFOBAaHHS;

Ks — KoeiIlieHT monepeyHoro nepepisy, aus. (3);
k2 — koedirienT 3ossrii, aus.(4);

ks — koedimienT micns3axucty, (5);

Kn — koeQillieHT TMepeTBOPEHHS 3aJHMIIKOBOTO
3MIHHOTO TIOMEPEYHOro TMepepisy B YMOBHHIL
MPSIMOKYTHUH TIOTIEpEUYHUN TIEpepi3;

Bo —po3paxyHKOBa IIBHUAKICTH OJHOBHMIPHOTO
oOByrIIOBaHHs, MuB. 3.4.2 Tabmuns 3.1;

t — yac BOrHEBOI'O BILINBY;

tch — uac mouaTrky OOBYIJIIOBAaHHS eJeMEeHTa
nepeB'asHoi pamu, qus. C.2.2;

tr — yac pyitHyBaHHS TOKpUTTS, AuB. C.2.3.

ks is the cross-section factor, see (3);

ko is the insulation factor, see (4);

ks is the post-protection factor, see (5);

ko is a factor to convert the irregular residual
cross-section into a notional rectangular cross-
section;

Bo is the one-dimensional design charring rate, see
3.4.2 table 3.1;

t is the time of fire exposure;

ten is the time of start of charring of the timber
frame member, see C2.2;

tr is the failure time of the cladding, see C2.3.

(3) Koedimienr  momepeyHOro  mepepizy (3) The cross-section factor should be taken from
npuiiMaroTh 3rigao Tabmmmi C. 1. table C1.
Taoauua C.1 - KoedimieHT momepedHoro Table C1 — Cross-section factor for different
mepepisy IA  pi3HOI  INHPUHH  CJIIEMEHTIB widths of timber frame member
JIepEB'IHOT pamMu

b MM K,

mm

38 1,4

45 1,3

60 1,1

(4) Xnst MOKPUTTIB 3 TICOKAPTOHHUX JIUCTIB THITY
F abo xomOimaiii tunisB F ta A 3 tunom F sk
30BHILIHIN map KoedimieHT 13OJIALIT
BHU3HAYAETHCS 32 POPMYIIOHO:

— JUIsl TIOKPUTTS 0e3 CTUKiB, abo Ui CTHKIB 2
(pucynok C.2):

k, =1,05-0,0073h,,

- s ctukiB 1 13 (pucynok C.2):

k, =0,86-0,0037h,,

ne hp — cymapHa ToBIIMHA BCIX IIAPIB JIUCTIB, MM.

(4) For claddings made of gypsum plasterboard of
type F, or a combination of type F and type A
with type F as the outer layer, the insulation factor
may be determined as:

— at locations where the cladding is unjointed, or
for joint configuration 2, see figure C2:

(C.3)
— for joint configurations 1 and 3, see figure C2:
(C.4)

where hp is the total thickness of all panel layers
in millimetres.
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OUUUTUTURUL

il

UUTUUT

1 u 4
1 — ctux B orHOMY mIapi;
2 — CTUK y BHYTPIIIHbOMY LIapi MaHei;
3 — CTUK y 30BHIIIHHOMY IIapi IMaHesi;
4 — cTHK y mapi BiACyTHIN
Pucynoxk C.2 - Po3sramyBaHHS CTHKIB B
riICOKapTOHHUX JIMCTaX B OJIMH a00 JBa mapu

(5) Slkmo MOpPOXKHUHU 3allOBHEHI I30JIAIIEI0 3
MIHEpAJIOBAaTHUX IUIAT, IO 3aJMIIAIOTHCA Ha
MICII MicJIg pyWHYBaHHS BHYTPIIIHBOI OOOMBKH,
KoeillieHT Tmicis3axucTy K3 BHU3HAYA€ThCS 3a
hopmyroro:

k, =0,036t, +1,

ne tf — yac pyilHyBaHHsSI BHYTpPIIIHbOI OOOMBKH,
XB.

(6) SIkmo i30MAIiS TOPOXHHH BHKOHAHA 3i
CKJIOBOJIOKHA, pYHHYBaHHS eJIeMEeHTa
KOHCTPYKI[1i BUHUKAa€ B MOMEHT 4acy tr.

C.2.2 IToyaTok 00BYIJIIOBAHHS

(1) Jns 3axMiCHUX TOKPUTTIB 3 JIEPEBUHHUX

MaHeleld dYac TOdYaTKy OOBYIUIIOBaHHA  lch
JIEpPEeB’STHOTO ~ €JIEMEHTAa  BU3HAYA€ThCA  3a
hopmyroro:

ty =1,
ne yac oOBaneHHs tf po3paxoBaHO BIAMOBITHO 110
C.2.3().

(2) Sxmio BOrHE3aXMCHE MOKPHUTTSA BUKOHAHE 3
rincokapToHHuX JuCTiB TNy A, H a6o F, wyac
MoYyaTKy OOBYIJIIOBaHHS OOIrpIBHOI CTOPOHU

JICPEB'STHOTO €JIEMEHTa BH3HAYAETHCS BIIIOBIITHO
10 3.4.3.3(2) 3a popmyaamu (3.11) a6o (3.12).

C.2.3 Yac pyiiHyBaHHS NaHeJeil
(1) Yac pyiiHyBaHHS TOKPHUTTIB 3 JECPEBUHHUX
naHesel BU3HAYa€eThes 3a GopMyIor0:

ti=—"F-4,
Bo

ne
tr — yac pyiiHyBaHHA, XB.;
hp — ToBIIMHA MaHei, MM;
Bo — po3paxyHKOBa MIBHJKICTb OOBYIJIIOBaHHS 3a
CTaHJAPTHUM TEMIIEpaTypHUM PEKUMOM, MM/XB.
(2) Yac pyitHyBaHHSI TIOKPUTTS 3 TIICOKAPTOHHHUX
muctiB Ty A abo H Bu3HavaeTbea 3a
¢dopmynoro:

t, =2,8h

p
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1: Joint in single layer

2: Joint in inner board layer

3: Joint in outer board layer

4: Unjointed single layer

Figure C2 - Joint configurations in gypsum
plasterboard panels with one and two layers

(5) Provided that the cavity insulation is made of
rock fibre batts and remains in place after failure
of the lining, the post-protection factor ks should
be calculated as

(C.5)

where tr is the failure time of the lining, in
minutes.

(6) Where the cavity insulation is made of glass
fibre, failure of the member should be assumed to
take place at the time ts.

C2.2 Start of charring

(1) For fire protective claddings made of wood-
based panels, the time of start of charring tcn of
the timber member should be taken as:

(C.6)

where the failure time tr is calculated according to
C2.3(2).

(2) Where the fire protective claddings are made
of gypsum plasterboard of type A, H or F, the
time of start of charring on the narrow fire-
exposed side of the timber member should be
determined according to 3.4.3.3(2), expressions
(3.11) or (3.12).

C2.3 Failure times of panels

(1) The failure time of claddings made of wood-
based panels should be taken as:

(C.7)

where:

tr is the failure time, in minutes;

hp is the panel thickness, in millimetres;

Bo is the design charring rate for one-dimensional
charring under standard fire exposure, in mm/min.
(2) The failure time of claddings made of gypsum
plasterboard type A or H should be taken as:

, (C.8)



(3) Yac pyitHyBaHHS TOKPUTTS 3 TIICOKAPTOHHUX
nucTiB TUNy F BU3HAYaeThCs 3 ypaxyBaHHIM:

- TOTIPIIEHHA  3aXUCHUX  (YHKLIN
HOKPUTTS;

- pydHYBaHHS  JeTalieil  KpilJIeHHA
BHACIIJIOK HEJOCTATHHOI MIMOMHU TPOHUKHEHHS
B HEOOBYTJICHE JIEPEBO.

(4) Yac pyiitHyBaHHS B pe3yJbTaTi MOTIPIICHHS
3aXMCHUX (QYHKII TOKPUTTS BHU3HAYAIOTh 3a

pe3yipTaTaMu BUIIPOOYBaHb.

I[IpumiTka. JlomatkoBa iH(OpMAIlis MIOIO0 METOIIB
BunpoOyBanp mictutecst B EN 1363-1, EN 1365-1 ta EN
1365-1.

(5) Yac pyitnyBanHs maHeneit t; 3 ypaxyBaHHIM

pyHHYBaHHS JeTajeil KpiJeHHs PO3pPaxOBYeEThCS
3a GopMyIIOHO:

I, -
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(3) For claddings made of gypsum plasterboard
type F, failure times should be determined with
respect to:

— thermal degradation of the cladding;

— pull-out failure of fasteners due to insufficient
penetration length into unburnt wood.

(4) The failure time due to the thermal
degradation of the cladding should be assessed on

the basis of tests.
NOTE: More information on test methods is given in EN
1363-1, EN 1365-1 and EN 1365-2.

(5) The failure time tf of panels with respect to
pull-out failure of fasteners may be calculated as

—h

a,min p
t, =t kskzknkjﬂo, (C.9
ae with
k; =10 (C.10)
Ul TaHeneH He 3’€IHAHMX 3 JEPEB'STHUM for panels not jointed over the timber member
CJIIEMEHTOM
k; =115 (C.11)

uIst cTukiB 113

ae:

tch — 9ac moyaTky OOBYTITIOBaHHS;

It — moBXWHA AeTa KPilJICHHS;

lamin — MiHIMaJIbHA TIMOMHA TIPOHMKHEHHS JETall

KpIIJICHHSI B HEOOBYTJICHY JICPEBHHY;

hp — cymMapHa TOBIIMHA TTAHET];

ks — xoedimieHT momepeyHoro mepepizy, aus. C

2.1.3;

k2 — koedimienT 3ossnii, aus. C 2.1(4);

Kn — KoeQIIieHT MepeTBOPEHHS 3aJHIIKOBOTO

3MIHHOTO TIOTIEPEYHOr0 TIepepisy B yYMOBHUU

NPSIMOKYTHUH  TIONIEpEYHHMU  Tiepepi3,  JHB.

C2.1(2);

Bo — po3paxyHKOBa HIBHJAKICTb OJHOBUMIPHOTO

OOBYIIIFOBaHHS 32 CTaHAAPTHUM TEMIEPATypHUM

pEKUMOM TOKEXK1, AuB. 3.4.2, Tabmmms 3.1.
MinimManbHa rnubrHa IIPOHUKAHHS

KpiieHHS lamin B HEOOBYIJICHY JEpPEBUHY Ma€

cTtaHOBUTHU 10 MM.

(6) Skmo maHed i KpImIsAThCA O CTAlIeBOTO

npo¢uto (pucyHok C.3), To yac pyHHYBaHHSA

CTaJIeBUX MPO(DLTIB pO3paxoBYIOTh BIAMOBIIHO JI0

dopmymu (C.9) ne hp — 3amiHeHa Ha 3HaYEHHS

TOBIIMHU cTaJieBoro npodio ts ta kj = 1,0.

for joint configurations 1 and 3

where:

ten is the time of start of charring;

I+ is the length of the fastener;

la,min iS the minimum penetration length of the
fastener into unburnt wood,;

hp is the total thickness of the panels;

ks is the cross-section factor, see C2.1(3);

k2 is the insulation factor, see C2.1(4);

ko is a factor to convert the irregular residual
cross-section into a notional rectangular cross-
section, see C2.1(2);

Bo is the design charring rate for one-dimensional
charring under standard fire exposure, see 3.4.2
table 3.1.

The minimum penetration length lamin into
unburnt wood should be taken as 10 mm.

(6) Where panels are fixed to steel channels, see
figure C3, the failure time of the steel channels
may be calculated according to expression (C.9)
where hp is replaced by the thickness ts of the steel
channel and k; = 1,0 .
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4 e y..
_
3

1 — nepeB’siHUI €JICMEHT;

2 — crasneBuii mpodisb;

3 — maHenb;

4 — neranpb KpilIeHHS i (ikcaiii cTaJeBoro mpodiio 10
JIEPEB’THOTO EJIEMEHTA;

5 — neranp kpimieHHs i (ikcanii maHeneld 10 CTaJIeBOro
podio;

6 — 0OByTIICHUI AP

Pucynok C3 — Cxema KpilieHHS TaHENCH [0
cTasieBoro mpodiiato creni

(7) Slxmo craneBwmii npodink Micas pyHHYBaHHS
MaHelll BHUKOPHCTOBYETHCS Uil 30€PEKCHHS
130JII0I0BAJIbHOTO Marepiajly B MOPOKHHUHAX, dac
pyiiHYBaHHS mTpo(dITI0 BHACIIIOK BHUPUBAHHS

2
1 Timber member
2 Steel channel
3 Panel
4 Fastener for fixing of steel channel to timber member
5 Fastener for fixing of panel to steel channel
6 Char layer

Figure C3 — Illustration of use of steel channels
for fixing panels in the ceiling

(7) Where steel channels, after failure of the
panels, are utilised to secure the insulation in the
cavity, the failure time of the channels due to pull-
out failure of the fastener may be calculated as:

neraneu KpIMJICHHS pPO3paxoBYETHCS 3a
hopmyroro:
I, -1 —k.kk t, —t,)-t
tsf :tf n f a,min S™2 nﬂo(f ch) S (012)
kSkSknﬂO
ae where:

tsf — yac pyitHyBaHHS CTaJIEBOTO MPOQIITIO;

ts — TOBIIMHA CTaJIEBOTO MPOQUTIO;

K3 — KoedIIieHT MmiCaA3aXUCTYy;

iHII1 TO3HaYeHHS HaBeaeHo B (D).

(8) Mms mexi Borecrtiiikocti Menme 60 XB
OIliIHKa HeCcy4yoi 3JaTHOCTI Ta KOPCTKOCTI
cTajsieBoro npodiato HemoTpioHa.

C3 3HumxeHHSI XapaKTePUCTHK MIiLIHOCTI Ta

JKOPCTKOCTI
(1) KoedimieHT 3MiHH mig Yac MMOXKEXi s
MILIHOCTI eJIEMEHTIB JIepEB'THOT pamu
PO3paxoByeThCs 3a (HOPMYIIOKO:

kmod,fm,fi =
Ie
Ao, a1 — 3HaueHHd HaBedeHl B tadmumax C.2 Ta
C.3;
decharn  — yMOBHa TrIHOMHA  OOBYIITIOBAaHHS

BIJMOBIHO 10 dopmynu (3.2) 3a51exHO BiA Pn, 110
po3paxoByeTbes 3a popmynamu (C.1) Ta (C.2).

h — Bucora Oanku Kapkacy MEpeKpUTTs abo
CTIMKM KapKacy CTiHH.
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Ch)

_al H ,

tsr is the failure time of the steel channels;

ts is the thickness of the steel channels;

ks is the post-protection factor;

the other symbols are given in (5).

(8) For a fire resistance of < 60 min, a verification
of the load-bearing capacity and stiffness of the
steel channels need not be performed.
C3 Reduction of strength and
parameters

(1) The modification factor for fire for strength of
timber frame members should be calculated as

stiffness

char,n

(C.13)

where:
ao, ai are values given in table C2 and C3;

dcnarn is the notional charring depth according to
expression (3.2) with Bn according to expression
(C.1) and (C.2);

h is the depth of the joist or the stud.
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npACTY-H b EN 1995-1-2:201X

Table C2 — Values? of ag and a; for reduction of

MII[HOCTI OaJioK Kapkacy 1 CTIHOK Kapkacy strength of joists or studs in assemblies exposed to
KOHCTPYKLIA TMpH OJHOOIYHOMY BOTHEBOMY fire on one side
BILIUBI
Bunanok h, MM a a
Case mm 0 !
1 | MitHicTs HaA 3THH IO 0 i
H . pY BOTHEBOMY BILIWBI B —_— 95 0,60 0,46
PO3TATHCHIN 30H1 " : - 145 0.68 0.49
Bending strength with exposed side in tension ) : :
195 0,73 0,51
220 0,76 0,51
2 | MinHicTh Ha 3TMH IIPA BOTHEBOMY BIUIMBI B
CTHCHEHIH 30H1 b Y \AEAXAZRAE, % 0.46 0.37
. . . =y e 145 0,55 0,40
Bending strength with exposed side & : ’
compression 195 0,65 0,48
220 0,67 0,47
3 | MiHiCTh HA CTUCK 95 0,46 0,37
Compressive strength Y -: 145 0,55 0,40
195 0,65 0,48
220 0,67 0,47

@ J1yist pOMiKHUX 3Ha4eHb N BUKOPMCTOBYEThCSA JIiHiMHA IHTEPIONALLS.
2 For intermediate values of h, linear interpolation may be applied

Taoauusa C3 — 3HaueHHS dp Ta a1 VI 3HIKEHHSI
MIIIHOCTI Ha CTHUCK CTIMOK KapkKacy CTiH TpH
BOTHEBOMY BIUIHMBI 3 000X OOKIB

Table C3 — Values of ag and az for reduction of
compressive strength of studs in walls exposed to
fire on both sides

Bunanok h, MM a
a 1
Case mm 0
1 MILHICTS Ha CTHCK TSN 145 0,39 1,62
Compressive strength :2‘

(2) KoedimieHT 3MiHH 1T MOIYJS IPYXKHOCTI
PO3paxoBYETHCS 3a (HOPMYIIOFO:

kmod,E,ﬁ

ne
bo, b1 — 3Hauenns naseneni B taduimnax C.4 ta
C.5;

decharn — yMOBHa rnHOMHA OOBYIJIFOBaHHS 3a
dopmynoro  (3.2) 3 ypaxyBaHHSM [n 3a
dopmynamu (C.1) Ta (C.2);

h — Bucota 6anku.

Tabmuusa C4 — 3uauenus® by ta by 3HMWXKEHHS

:bo _bl

(2) The modification factor for modulus of
elasticity should be calculated as

d

char,n

h

(C.14)

where:
bo, by are values given in tables C4 and C5;

dcnarn is the notional charring depth according to
expression (3.2) with Bn according to expression
(C.1) and (C.2);

h is the depth of the joist.

Table C4 — Valuesa? of bp and b1 for reduction
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MOy sl TPYKHOCTI CTIOK Kapkacy CTiH MpH

0JIHOOIYHOMY BOTHEBOMY BILIMBI

of modulus of elasticity of studs in walls exposed

to fire on one side

Bunanok h, MM b b
Case mm ° '
Brpara cTiiKOCTi mepreHMKyISpHO 10 ¥ 95 0,50 0,79
TUIONIUHY CTIHU N 145 0,60 0,84
! Buckling perpendicular to wall plane h
195 0,68 0,77
95 0,54 0,49
2 Brpata cTiliKOCTi B TUIOIIHMHI CTIHU 145 0,66 0,55
Buckling in plane of wall 105 0,73 0,63

2 J171s IPOMIXHHUX 3HaYeHb N BUKOPUCTOBYETHCS JIiHIHHA 1HTEPIIONSILIIS.
IMpumiTka. Ha pucyHky y BUNajiky 2 CTiHK{ KapKacy CTiHU 3’€IHaHI TOPU30HTAIBHUMU B’ I3IMU.
2 For intermediate values of h, linear interpolation may be applied.

NOTE: In the illustration to case 2 the studs are braced by noggins.

Ta6auust C5 — 3nauenns® bp ta b1 3HWKeHHS
MOMYJIl TPYXKHOCTI CTIHOK KapKacy CTIH IpHU

BOTHEBOMY BIUTHMBI 3 000X OOKIB

Table C5 — Values? of bg and by for reduction of
modulus of elasticity of studs in walls exposed to

fire on both sides

Bumanox h, Mmm b b
Case mm 0 !
Brpara cTifikocTi neprneHIuKyIsipHO 10 ¥
1 IUTOIIMHU CTIHA QL I r';t\‘; 145 0,37 1,87
Buckling perpendicular to wall plane '
T v v y
2 BTpaTa CTl'I/IKO'CTl B IINIOIIIMHI CTIHHU : ! : 145 0’44 2,18
Buckling in plane of wall { i 2 :
e

& JIoist MpOMIXKHUX 3HAU€Hb h BUKOPUCTOBYETHCS JTiHIHHA 1HTEPIIONSIIIS.
Mpumirka. Ha pucynky y Bunanaky 2 CTifiKyd KapKacy CTiHH 3’€/IHaHi TOPH30HTAILHIUMU B’ S35IMU.
2For intermediate values of h, linear interpolation may be applied.

NOTE: In the illustration to case 2 the studs are braced by noggins.

66




JOJATOK D

(oBinKOBHIN)
OOByr/IlOBaHHSI eJIeMEHTIB B CTiHaX Ta
NMEePEeKPUTTSX 3 He3aMOBHEHUMHU MOPOKHUHAMU

D.1 3aranabHi nosoxeHHst
(1) [IlpaBwima, 1o HaBeaeHI B
BUKOPHCTOBYIOTHCS 3a
TEMIIEPATYPHOTO PEIKHIMY.
(2) 3actocoByethes 3.4.3.1.

JOJIaTKy
CTaHJApTHOTO

D.2 llIBuakicTh 00BYITIIOBAHHS

(1) 3actocoByetbes 3.4.3.2

D.3 ITouaTok 00BYI/IIOBaHHA

(1) s BOrHE3aXMCHOTO MOKPUTTS 3 ICPEBUHHUX
nmaHene abo JepeB'SHOro OOJUIIOBaHHS dYac
MoYaTKy OOBYIJIIOBAHHS [IEPEB'THUX €JIEMEHTIB
BHU3HAYAETHCS 32 POPMYIIOIO:

tch
ne
tf — Bu3HaueHu BignosigHo 1o D.4.1.
(2) st BOTHE3aXHCHOTO HOKPHUTTS
TIMICOKAPTOHHWMH  JIMCTAMH  4Yac  IOYaTKy
oOByrmOBaHHS  tch  JE€peB’SIHUX  €JIEMEHTIB

BHU3HAYAETHCS SIK 3a3HAUCHO HUKYE:
— Ha BY3bKIH 0OIrpiBaHili CTOPOHI JEpEB’SHOTO
enementa (pucyHok D 1) Bu3HauwaeThcs 3a
dbopmynamu (3.11) abo (3.12);

— Ha MIMPOKIM CTOPOHI JIEPEeB’STHOTO €JIEMEHTa 31
CTOpOHHM TmOpoXHMHH (pucyHok D 1), 3a
hopmysoro:

t, =t

Jie yac pyiiHyBaHHs tf BU3HaUEHUH BIIMOBIIHO IO
D.4.2.J]Ins BuU3HAYCHHS BY3BKHX 1 IIMPOKHX
CTOPIH JEPEB'THOTO eJIeMeHTa AUB. pUCyHOK D.1.

npACTY-H b EN 1995-1-2:201X

Annex D
(informative)
Charring of members in wall
assemblies with void cavities

and floor

D1 General
(1) The rules of this annex apply to standard fire
exposure.

(2) Clause 3.4.3.1 applies.

D2 Charring rates
(1) Clause 3.4.3.2 applies.
D3 Start of charring
(1) For fire protective claddings made of wood-
based panels or wood panelling the time of start
until charring of timber members should be taken
as:

(D.1)

where

tr is determined according to D4(1).

(2) For fire protective claddings made of gypsum
plasterboard the time until start of charring ten of
timber members should be determined according
to the following:

— on the narrow side of the timber exposed to the
fire, see figure D1, according to expression (3.11)
or (3.12);

— on the wide sides of the timber member facing
the void cavity, see figure D1, as:

(D.2)

where the failure time tr is determined according
to D4(2). For definition of narrow and wide sides
of timber member, see figure D1.

1 — By3BKa CTOpOHA €NIEMEHTA IIiJT 9ac TIOXKEXKi;

2 — IIMPOKa CTOPOHA €JIEMEHTa 31 CTOPOHH [TOPOKHUHY;
3 — BOrHE3aXUCHE MOKPUTTS 3 00IrPIBHOI CTOPOHH;

4— BorHe3aXHCHE IOKPUTTS 3 HEOOIrPiBHOI CTOPOHU

Pucynoxk D.1 - By3bki 1 HIMPOKI CTOPOHHU
JIEPEB'SHOTO EJIEMEHTY

D.4 Yac pyiinyBaHHA naHeJiei
(1) [y BOrHE3aXHCHOTO MOKPUTTS 3 ICPEBUHHUX

1 Narrow side of member exposed to fire

2 Wide side of member facing the cavity

3 Fire protective cladding on exposed side of assembly

4 Fire protective cladding on side of assembly not exposed
to fire

Figure D1 — Definition of narrow and wide sides
of timber member

D4 Failure times of panels
(1) For fire protective claddings of wood
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naHeneid  abo  AepeB'SHOTO  OOJHIFOBaHHS,
3aKpIMJIEHOTO [0 JIepeB'SHUX €JIEMEHTIB, dYac
pyiHYyBaHHS tf BU3HAYAETHCA 32 (HOPMYIIOIO:

panelling and wood-based panels attached to the
timber members, the failure time tr should be
taken as

hp
t,=—-4 (D.3)
B
ne where:

tr— Jac pyliHyBaHHs, XB;

hp — ToBIIMHA MaHEi, MM;

Bo —po3paxyHKOBa IIBHIAKICTh OJHOBHUMIPHOTO
OOBYIIIIOBaHHS 32 CTAaHAAPTHUM TEMIEPATypHUM
PEKHMOM, MM/XB.

(2) Yac pyitHyBaHHSI TICOKapPTOHHUX ITaHEINEH,
00OyMOBJIEHUI TOTIPIIEHHSM TEPMOMEXaHBIYHUX
BJIACTHBOCTEH  MaTepially, BH3HA4YaeTbCsi 32
pe3yJbTaTaMu BHUIPOOYBaHb. s
rincoKapTOHHUX JHUcTiB Tuny A Ta H wac
pyVHYBaHHS tf BU3HAYAETHCSA:

- Ui TEePeKPUTTS 3  IMOKPHTTSM,
3aKpIIJIEHOTO0 JI0 JEpeB'SHUX eJEeMEHTIB abo
MPY>KHBOTO CTaJeBOTO MPOUIF0 3 KPOKOM HE
ourpie 400 MM Ta CTiH 3a (OPMYIIOIO:

tr is the failure time, in minutes;

hp is the panel thickness, in millimetres;

Bo is the one-dimensional charring rate, in
mm/min.

(2) Failure times of gypsum plasterboard due to
mechanical degradation of the material should be
determined by testing. For type A and H gypsum
plasterboard the failure time tr may be taken as:

— for floors with the cladding fixed to timber
members or resilient steel channels with a spacing
of not more than 400 mm, and walls:

t=2,8h,—11 (D.4)

- JUISl IEPEKPUTTSI 3 TIOKPHUTTSIM, 3aKPITUICHOTO JI0
JIEpeB'sTHUX eJIeMeHTIB 3 KpokoM Bimg 400 MM 110
600 MM 3a popmyroro:

— for floors with the cladding fixed to timber
members spaced more than 400 mm but not more
than 600 mm:

t=2,8h,-12 (D.5)

ne

hp — TOBIIMHA TIOKPUTTSI, MM.

JInst IOKpUTTS, SIKE CKJIAIAEThCS 13 JABOX MIApiB,
TOBIIMHA Np Mae MPHUIMATHCh K CyMa TOBIIHUHU
30BHIIHBOro mapy Tta 50 %  TOBIIUMHU
BHYTPIIIHBOTO IIApy, HOPH ILBOMY KpPOK MDK
KpIIJIEHHSMH Y BHYTPIITHBOMY IIap1 HE MOBUHEH
MEPEeBUILYBAaTH KPOK KPIIJIEHb Y 30BHIIIHBOMY
mapi.
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where

hp is the thickness of the cladding, in mm.

For claddings consisting of two layers, the
thickness hy, should be taken as the thickness of
the outer layer and 50 % of the thickness of the
inner layer, provided that the spacing of fasteners
in the inner layer is not greater than the spacing of
fasteners in the outer layer.



JOJATOK E

(oBinKOBHIN)
Po3paxyHok OrOPOIKYHUOT
KOHCTPYKUIH CTiH Ta NepeKpuTTs
E1 3aranbHi moJioxeHHs
(1) KpinnienHs: maHesni 31 CTOPOHM MOHTaXy, IO
3a3Ha€  BOTHEBOIO  BIUIMBY, MawTh OyTH
3aKkpiluieHi B JepeBuWHY, M0 He Oyxae
OOBYTITIOBATHUCH ITiJ] YaC TIOKEXKI.
(2) Bumoru o0 niticHOCTI (TpaHUYHUE CTaH 3
BOTHECTIHKOCTI 32 03HAKOIO BTpaTH HUTICHOCTI E)
3a0e3meueHi, SKIIO 3a0e3neueH] BHUMOTH OO0
TEIUI0130JIF0BATIBHOT 3/1aTHOCT1 (FPAaHUYHUM CTaH 3
BOTHECTIMKOCTI 3a 03HAKOIO BTpaTH
TeII0130II0BaNIbHOT  31aTHOCTI 1), a manemi
3aJIUIIAIOTBCS 3aKPIIUIEH] A0 JIEpeB'sTHOI pamu 3
HeoOIrpiBaHOT MOBEPXHI.
(3) IlpaBuima 3acTOCOBYIOTHCS 10 €JEMEHTIB
JepeB'sTHOT paMu, TOKPHUTTS SIKAX BUTOTOBIICHI 3
nepeBuHHUX maHened 3rigHo 3 EN 13986 Ta
rincokapToHHUX JUCTIB TUNy A, F Ta H 3rigno 3
EN 520. [ns iHmmMx wMarepiaiiB LUTICHICTb
BHU3HAYAETHCS 32 PE3yIbTaTaMH BHITPOOYBaHb.

3AaTHOCTI

IIpumiTka. Meron  BunpoOyBaHb  HaBeIEHUH Y
EN 13381-7.
(4) Jns oropoKyBalbHHUX €JIECMEHTIB Mae

BUKOHYBATHCh BUMOTa:
t

e
tins — MeXa BOTHECTIMKOCTI 3a BTPaTOIO
TEIUIOI130JIFOBAIBHOI 34aTHOCTI BIAIOBIAHO 10
2.1.2(3);
trey — MEXXa BOTHECTIMKOCTI 3a O3HAKOK BTpaT
OTOPOJIKYBAJILHOT 3/IaTHOCTI KOHCTPYKIIIi.
E2 Cnpomennii MeTOoJ PO3pPaxyHKy
TEIJI0i30/1I0BAJILHOI 31ATHOCTI
E2.1 3araabHi mojio:keHHs1
(1) 3uauenHs tins PO3PAXOBYETHCA SK Cyma
3HAYCHb JUII OKPEMHX IIapiB, BUKOPHCTAHHX B
KOHCTPYKIIii, 32 (hOpMyIIO0IO:

tins :‘\:it
e
tins0i — ©Oa3WcHe 3HAuYeHHs dYacy HaCTaHHS
TPaHUYHOTO CTaHy 3 BOTHECTIMKOCTI 32 03HAKOIO
BTpPAaTU TEIUIOI30IIOBAIBHOI 3JaTHOCTI  “1”-TO
mapy, XB, auB. E.2.2;
Kpos — KoedirieHT po3ranryBanss, auB. E.2.3;
Kj — koedirtieHT 3'eqHanus, qus. E 2.4.
BinmoBigHa KUIBKICTh IIAapiB BHU3HAYAIOTHCS 32
tabnurero E.1 13 pucynky E. 1.

IIpumirka. 3'enHaHHS He BIUIMBAaE Ha OTOPOKYBAIBHY
3/IaTHICTB, SKIIO BOHO 3aKpPHUTE JOMIKOIO a00 €IeMEHTOM

ins,0,i
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Annex E

(informative)
Analysis of the separating function of wall and
floor assemblies
E1 General
(1) The fixing of the panel on the side of the
assembly not exposed to fire shall be secured into
unburnt timber.

(2) Requirements with respect to integrity
(criterion E) are assumed to be satisfied where the
requirements with respect to insulation (criterion
I) have been satisfied and panels remain fixed to
the timber frame on the unexposed side.

(3) The rules apply to timber frame members,
claddings made of wood-based panels according
to EN 13986 and gypsum plasterboard of type A,
F and H according to EN 520. For other materials,
integrity should be determined by testing.

NOTE: A test method is given in ENV 13381-7.

(4) For separating members it should be verified
that

>t (E.1)

where:
tins IS the time taken for the temperature increases
on the unexposed side given in 2.1.2(3) to occur;

treq IS the required fire resistance period for the
separating function of the assembly.

E2 Simplified method for the analysis of
insulation

E2.1 General

(1) The value of tins should be calculated as the
sum of the contributions of the individual layers
used in the construction, according to

k. k. (E.2)

pos N j
where:

tins0,i 1s the basic insulation value of layer “i” in
minutes, see E2.2;

Kpos IS @ position coefficient, see E2.3;
ki is a joint coefficient, see E2.4.
The relevant number of layers should be

determined from table E1 and figure E2.
NOTE: A joint does not have an effect on the separating
performance if it is backed with a batten or a structural
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KOHCTPYKIIi, SIKMH 3amo0irac MPOHNKHEHHIO Tapsiuux Ta3iB
B CEpEAMHY KOHCTPYKIIII.

(2) Sxmo  oropojpKyBallbHAa — KOHCTPYKILiS
CKJIQJIA€ThCS 3 OJHOTO IIapy, HANPUKIAA, CTiHA
0e3 BONAIIMHOrO mIapy OONHMIIbOBaHA 3 OMAHIET
CTOPOHH, K OCHOBHE 3Ha4y€HHs tins IPUIAMAIOTH
MEXY BOTHECTIHKOCTI 3a O3HAaKOK BTpPaTH
TEIUIO130TI0BATILHOT 3JJaTHOCTI OOJIMIIOBAaHHS 3
ypaxyBaHHSIM, SKIIO HEOOXiaHO, K;.

Taoauusa E1 — [IInax rermiooOminy uepes mapu

element, which will prevent the travel of hot gases into the
structure.

(2) Where a separating construction consists of
only one layer, e.g. an uninsulated wall with a
sheathing only on one side, tins Should be taken as
the basic insulation value of the sheathing and, if
relevant, multiplied by k;.

Table E1 — Heat transfer path through layer

3pocTaHHs TeMIiepaTypu

Ha HeoOirpiBaHiil croposi, K
Temperature rise on
unexposed side, K

HInax rerutonepenadi
3rigHo 3 pucyHkoM E.1
Heat transfer path
according to figure E1

KoHncrpykuis 3aranom

. a
General construction
3’eTHAHHS
. b
Joints
Komynikarii cd
Services ’
1 5 6
A A A A ||
| TR |
| R | T
I 1 1 |
| L | i
| | | |
| | | |
|1 -l | |
| t 1 f |
| L | |
6 | .15 L3
B a o §) I
c a b b d
[lo3HaueHHs: Key:
1 — enemeHT JiepeB’sIHOI pamu; 1 timber frame member
2 — IaHEeIb; 2 panel
3 — He3aMoBHEHA MTOPOXKHUHA,; 3 void cavity
4 — i30JIAI1iSI TOPOKHUHM; 4 cavity insulation
5 — CTUK maHelel, He 3aXUIIEHUH JOIKOK, CTIHKOK 5 panel joint not being backed with a batten, stud or joist
KapKacy CTiHu ab0 OaJIKO0 KapKacy MepeKpPHUTTS; 6 position of services
6 — MicIre MpOKJTaaHHsT KOMYHIKaIlii; a — d heat transfer paths
a-J1 — NUISIXY TeIUIO00MiHY.
Pucynok El1 —  300paxeHHs  NUIAXIB Figure E1 — Illustration of heat transfer paths
TETIONOOMIHY yepes OTOPOIKYBAIbHY through a separating construction
KOHCTPYKIIiO
E2.2 bBasucne 3nauenna wuwacy Hacmanns E2.2 Basic insulation values

2PAHUYHO20 CcmAHy 3 80HecmiuKocmi 3a
O03HAKOI0 empamu mennoi301106a1bHOT
30amnocmi

(1) 3HaveHHs HaBeneHI B JaHOMY IMIAMYHKTI
3aCTOCOBYIOTBCS Ui nepeBipKu MexXi

BOTHECTIMKOCTI 10 60 XBUJIUH.
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(1) The values given in this subclause may be
applied for verification of fire resistance periods
up to 60 minutes.

(2) Basic insulation values of panels should be



(2) basucHe 3HaueHHS ~ Yacy  HACTaHHS
TPaHUYHOTO CTAaHy 3 BOTHECTIHKOCTI 32 03HAKOIO
BTPaTd TEIUIOI30JIOBATIBHOI 3[ATHOCTI MaHENei
BU3HAYAIOTHCS:

— uist (haHepH 3 XapaKTePUCTHYHOIO T'YCTHHOIO HE
Mermte 450 kr/m° 3a GopMyIIoFO:

tinso =0,95h

— JUI €PEBOCTPYKKOBHUX IUIMT 1 JIEPEBMHHO-
BOJIOKHHUCTHUX IIJIUT 3 XapaKTCPUCTUIHOIO
rycTHHOIO He MeruIe 600 kr/M° 3a GpopMyInoro:

tiso =110,

- s JIEPEB'THOTO 0OJIUIIFOBAaHHS 3
XapakTepUCTUYHOX  T'YCTHHOKO  HE  MEHIIE
400 kr/m® 3a hopmyroo:

tins,O

— JUIsl TIcOoKapTOHHMX JucTiB Tuny A, F, R ta H
3a GopMyIIOL0;
t

ins,0
ne

tins,0 0a3ucHe 3HAYCHHS 4Yacy HaCTaHHS
IPaHUYHOTO CTaHy 3 BOTHECTIMKOCTI 32 O3HAKOIO
BTpaTH TEII0130IF0BaJIbHOI 31aTHOCTI, XB;

hp — TOBIIMHA TaHEei, MM.

(3) SKkmo MOPOKHHUHKM YaCTKOBO abO MOBHICTIO

3aroBHEHI1 130JIAIHHAM Marepianaom,
BUTOTOBJICHMM 31 CKJIO- a0o0 MiHEepaJIbHOTO
BOJIOKHA, IOYAaTKOBAa MeEXKa BOTHECTIMKOCTI 3a
BTPATOIO TEIUIO0130JIF0OBAIBHOT 31aTHOCTI
BHU3HAYAETHCS:

- qaus MIHEpalbHOTO  BOJIOKHA  3a
hopmysoro:

tins,O,i =0,2h

- 17151 CKJIOBOJIOKHA 32 (hOPMYIIOIO:

tins,o,i =01lh

ne

hins — TOBILMHA 130514111, MM;

Kdens — KoeittieHT, HaBeaeHui B Tabuii E.2.

(4) Jnst He3armoBHEHOT MOPOKHUHHU TJIHOUHOO Bif
45 MM nmo 200 MM 0azoBe 3HAYEHHS Yacy
HACTaHHS TPAHUYHOTO CTAaHY 3 BOTHECTIMKOCTI 3a
O3HAKOI0 BTPATH TEIUIOI30JI0BAIBHOI 3JaTHOCTI
npuitMaeTbes tinso = 5,0XB.

E2.3 Koegpiviecnmu pozmawyeanna

(1) Hdna criH 3 OXHOIIAPOBHM MOKPHTTSM,
KoeQillieHT pO3TallyBaHHS Ul TaHeled Ha
oO0irpiBaHiif CTOPOHI CTIHM NPUUMAETHCS 3T1THO 3
tabiuueto E.3, a ansa maneneil Ha HeoOirpiBaHii
CTOpPOHI CTiHM — 3rigHO 3 Tabmunero E 4,
BUKOPUCTOBYIOYH HACTYIHI (popMyIH:

Ins
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determined from the following expressions:

— for plywood with a characteristic density of
greater than or equal to 450 kg/m?®

(E.3)

for particleboard and fibreboard with a
characteristic density greater than or equal to
600 kg/m®

(E.4)

— for wood panelling with a characteristic density
greater than or equal to 400 kg/m3

=0,5h, (E.5)
— for gypsum plasterboard of type A, F, R and H

=14h,

where:
tins,0 IS the basic insulation value, in minutes;

(E.6)

hp is the panel thickness, in millimetres.

(3) Where cavities are partially or completely
filled with insulation made of glass or rock

fibre, basic values of the insulation should be
determined as:

— for rock fibre

ins K ens (E.7)
— for glass fibre

- Koo (E.8)
where:

hins IS the insulation thickness in millimetres;

Kdens IS given in table E2.

(4) For a void cavity of depth from 45 to 200 mm
the basic insulation value should be taken as
tins,O = 5,0 min.

E2.3 Position coefficients

(1) For walls with single layered claddings, the
position coefficient for panels on the exposed side
of walls should be taken from table E3, and for
panels on the unexposed side of walls from table
E4, utilising the following expressions:
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K pos =Min

{0,0th +0,54

, (E.9)

Ky =0,07h, —017, (E.10)

KoedimienT posramryBaHHs JUIsi HE3aIIOBHEHHX
MOPOKHUH Ta I30JSIIHHOTO Iapy NPUIMAIOTh
1,0.

(2) Mus criH i3 JBOMIAPOBUM  MOKPHUTTSIM
(pucynox  E.2)  koedimieHT  po3TalryBaHHS
BHU3HAyYaeThCs 3a Tabnuuero E.S.

(3) [Jist mepekpuTTsA, IO 3a3HAE€ BOTHEBOTO
BILUIUBY 3HMU3Y, KOEQIIEHTH pPO3TAallyBaHHS IS
MaHeJned, WI0 3a3HAI0Th BOTHEBOTO BILIUBY,
HaBeneHi B Tabnuii E.3, HeoOXiTHO IMOMHOMKHATH
Ha 0,8.

E.2.4 Bnaue 3'conans

(1) Koedimient 3'eqnans K mpuiimaiore kj =1 y
HACTYITHUX BHITJIKAX:

— 3'eNHaHHS TMaHeNeW KPIUIATBCA 10 JIOIIOK
HOHAMMEHIIe Takoi K MmupuUHU abo [0
KOHCTPYKTHUBHOTO €JIEMEHTA;

— JUJIsl ACPEB'STHOTO OOTUITFOBAHHSI.

Ilpumitka. [lng  nepeB'sHOro  OONMIIOBaHHS — BIUTHB
3'€/lHaHb BKJIIOYEHHH y 0a30Bi 3Ha4YeHHS 130msLii tinso,
HaBezieHoi ¢popmysoro (E.S).

(2) st 3'enranns maHene, siki He KPIUIAThCS 10
JOIIOK, KoedimieHT 3'eqHanb Kj mpuiiMaeThes 3a
Tabmmuero E.61E.7.

(3) Mns 3'ennaHHs B I3OJAMIMHAX —IIapax,
KoediIienT 3'emHanb npuiiMaeTbes Kj =1.

Taouua E2 — 3nayenus Keens 11 130140l {HOTO

The position coefficient for a void cavity and an
insulation layer should be taken as 1,0.

(2) For walls with double layered claddings, see
figure E2, the position coefficients should be
taken from table E5.

(3) For floors exposed to fire from below, the
position coefficients for the exposed panels given
in table E.3 should be multiplied by 0,8.

E2.4 Effect of joints

(1) The joint coefficient k; should be taken as
kj = 1 for the following:

— panel joints fixed to a batten of at least the same
thickness or to a structural element;

— wood panelling.
NOTE: For wood panelling the effect of joints is included
in the basic insulation values tins o given by expression (E.5).

(2) For panel joints not fixed to a batten, the joint
coefficient k;j should be taken from tables E6 and
E7.

(3) For joints in insulation batts, the joint
coefficient should be taken as k; = 1.

Table E2 — Values of kqens for cavity insulation

MaTepiany MopOKHUH materials
[3oms11iiHUI MaTepial ['ycTuna, Kr/M° K @
Cavity material Density, kg/m® dens
15 0,9
CKIIOBOJIOKHO 20 1,0
Glass fibre 26 1,2
. 26 1,0
MinepanbHe BOJIOKHO 50 11
Rock fibre ’
& J1ns mpOMI>KHUX 3HAY€Hb T'YCTHHU BUKOPHCTOBYIOTH JIIHIHHY 1HTEPIIOJIALIIFO
2For intermediate densities, linear interpolation may be applied
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Taommua E3 — KoeodimienT posramyBanHs Kpos
UL OJHOIIAPOBHUX TaHene Ha oOirpiBaHii
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Table E3 — Position coefficients kpos for single

layered panels on the exposed side

CTOPOHI
KoedimienT po3ramryBaHHs A7l TaHEIEH 3aKpUTHX
ToBuuHa, Position coefficient for panels backed by
[Tanens Ha obirpiBaHiii cTopoHi MM 130MIsI1Ii €10 31 CKJI0- 200
Panel Thickness, MiHepaIbHOrO BOJIOKHA HE 3aKPUTHX
mm rock or glass fibre void
insulation
danepa 3 XapaKTEPUCTHIHOIO I'ycTuHOW = 450
Kr/m® 925
Plywood with characteristic density > 450
kg/m?3
JlepeBocTpyKKOBI TUIUTH 1 Jiepe-BHO-
BOJIOKHHUCTI IUTUTH i3 XapaK-TePUCTHIHOO
ryctuoo > 600 kr/m® 9-25
Particleboard, fibreboard with characteristic Eq))( OE);}S/?SH(FE?) 0,8
density> 600 kg/m3 P '
JlepeB’siHe 0OJIMIIIOBAaHHS XapaKTepHC-TUYHOIO
ryctuHoo = 400 kr/m® 15-19
Wood panelling with characteristic density >
400 kg/m3
[incokapronHi suctu Tuny A, H, F 9-15
Gypsum plasterboard type A, H, F

Taommus E4 — Koeodimient posramyBaHHs Kpos
JUIs OJHOLIAPOBUX IMaHeJed Ha HeoOIrpiBaHii

CTOPOHI

Table E4 — Position coefficients kpos for single
layered panels on the unexposed side

ToBmmHa nma”esni
Ha CTOPOHI, 10

KoeoirieHT po3ramyBanHs JUis aHeNeH, 3aXUIIEHAX
Position coefficient for panels preceded by

HC 3a3Ha€ MiHepanLHe BOJIOKHO
[Nanenp Ha HeoOIrpiBaHili CTOPOHI BOTHEBOTO T.OBHMHO}Pa .
Panel BILTHBY, MM Cxito- Rock fibre of thickness He saxumerix
Thickness of BOJIOKHO Void
panel on Glass fibre
unexposed side, 45-95 145 195
mm
®daHepa 3 XapaKTEpUCTUIHOIO dopmyna
rycTHHO0 = 450 Kr/m® 9-25 (E.10) 06
Plywood with density > 450 kg/m?® Expression '
(E.10)
JlepeBoCTpYIKKOBI TUIUTH 1 IEPEBUHHO-
BOJIOKHHUCTI IUIUTH 13 Dopmyna
XapaKTEPUCTUYHOIO TYCTUHOIO 9-25 (E.10) 06
> 600 xr/™m® Expression ’
Particleboard and fibreboard with (E.10)
density > 600 kg/m?® 1,5 3,9 4,9
JepeB’siHe OOMUIIOBAHHS C
XapaKTEPUCTUYHOIO TYCTUHOIO 15 0,45
> 400 xr/m® 0,6
Wood panelling with density > 19 0.67
400 kg/m?3
lNncoxapronni muctu tumy A, H, F dopmyna
Gypsum plasterboard type A, H, F 9-15 (E.10) 0.7
Expression
(E.10)

& [l IpOMI>KHUX 3HAYEHb TOBIIUHHA BUKOPUCTOBYIOTH JIHIHHY iHTEPIIONSIIIFO
 For intermediate values, linear interpolation may be applied.
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Taommua E5 — KoeodimienT posramryBanHs Kpos Table E5 — Position coefficients kpos for walls

JUISL CTIH 3 JIBOIIAPOBHX MAaHEICH with double layered panels
Konctpyxkuis: Howmep mapy
Homep mapy Ta matepian Layer number

Construction:

Layer number and material 1 2 3 4 5

1,2,45 JlepeBuHHI maHei

Wood-based panel

3 [opoxxHuHa

Void

1,245 INincokapronni muctu tamy A ta H
Gypsum plasterboard type A or H

0710910 ]|05]| 07

10|08 1| 10 |08 ]| 07

3 [NopxHrHa
Void
1,5 lNincokapronHxi nuctu Tuny A ta H
Gypsum plasterboard type A or H
2,4 JlepeBuHHI maHei
Wood-based panel 10108110108 07
3 [opoxxHuHa
Void
15 JlepeBuHHI aHesi
Wood-based panel
2,4 IincokapronHi uctu Tuny A ta H
Gypsum plasterboard type A or H 10106110 08|07
3 [MopoxxHrHA
Void

1,245 JlepeBuHHI aHesi

Wood-based panel

3 MiHepasoBaTHi ILIUTH

Rock fibre batts

1,2,45 lNincokaproni nuctu Tuny A ta H
Gypsum plasterboard type A or H

0706|1010 |15

10|06 |10 |09 ]| 15

3 MiHepasoBaTHi IIUTH
Rock fibre batts
1,5 lNincokapronsi nuctu Tuny A ta H
Gypsum plasterboard type A or H
2,4 JepeBuHHI naHeni
Wood-based panel 10108110107 12
3 MiHepasoBaTtHi IIUTH
Rock fibre batts
1,5 JlepeBuHHI TTUTH
Wood-based panel
2,4 lincokapronsi nuctu Tuny A ta H
Gypsum plasterboard type A or H 10106 10 ) 10} 15
3 MiHepasoBaTHi IIUTH

Rock fibre batts

Pucynok E2 — [lo3HadeHHst HOMepiB I1apiB o Figur_énl_EZ — Definition of layer numbers

74



npACTY-H b EN 1995-1-2:201X

Taommua E6 — Koedinient 3’emnanns Kj ms Table E6 — Joint coefficient k;j to account for the
BpaxyBaHHs BIUIMBY 3’€JHaHHS JICPCBUHHUX effect of joints in wood-based panels which are
MaHeNeH, sIKi He 3aKPHTI JIOIIKOFO not backed by battens

Tum 3’equanys K
Joint type

<2mm » « <2MM

<2mm » = <2 MM

b I 0,3

> 30MMm

-

<2mMm e - <2 MM

c :ﬁ: 0.4

> 30MM
- |

<2mm » < <2MM

>15mm le

£2mm e« <2 MM

>15mMm = -
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Taoauua E7 — Koeoimient 3’equanns Kj mis
BpaxyBaHHs BIUIMBY 3’€IHAHHS TIMCOKAPTOHHUX
JUCTIB, 1[0 HE 3aKPUTI JOIIKOIO

Table E7 — Joint coefficient k; to account for the
effect of joints in panels of gypsum plasterboard
which are not backed by battens

i
Tun _3’€IlHaHHfI Tun 3anoBHeHI He3anoBueni
Joint type Type 3’ € THAHHS 3’ € IHAHHA
Filled joints Unfilled joints
<2mMMm » <« <2MM
ala A, H, F 1,0 0,2
<2 mm = 4 <2wMM
6/b A H F 1,0 0,15
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JOIATOK F

(oBinKOBHIN)
Pexomenganii i kopucTyBadiB i€l
HACTAHOBH
(1) Sk pekomeHmamii UIsI  KOPUCTYBadiB

HaCTaHOBH B LIbOMY JOJATKy Ha pucyHkax F.1 ta
F.2 naBeneHi 010k-cxemu.

npACTY-H b EN 1995-1-2:201X

ANNEX F
(informative)
Guidance for users of this Eurocode Part

(1) In this annex flow charts are given as guidance
for users of EN 1995-1-2, see figure F1 and F2.
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Enementn KOHCprKL[iﬁ, 110 3a3HAa0Th BOTHEBO-T'O BIIJIUBY 34

CTaHIapTHUM TEMIIEPATYpPHOTO PEKUMY TTOXKEXKI (CIIPOIIEeHI METOHN)
Structural elements explosed to standard fire (Simplified methods)

Koncrpykuii cTiH Ta nepekputrs (po3zaia 5)
Wall and floor assemblies( srction 5)

] »
JliniiiHi enementy (Oaaku, KOJIOHHM) | v "
Lenear elements (beams, columns)
Hi/No
3axXHILEHNH eNEMEHT .| Pospaxyrok rimbuan 06ByrmIoBaHHS (3.4.2)
Protected element i Calculate charring depth (3.4.2)
Tak/yes
Po3paxyHOK IT04aTKy 0OBYITIOBAaHHS tch (3.4.3.3)
Calculate start og charring teh (3.4.3.3)
Tax/ yes
o be3 oOByrmoBaHH
v No charring
1 Hi/No -
Po3paxyHok 4yacy pyiHyBaHHs naHedi tf Y
(3.4.3.4) Po3paxyHok rinbuna Bubip mMerony uist 3HIKEHHS MEXaHIYHUX BIACTUBOCTEH (4.2)

Calculate failure time of panel tr (3.4.3.4)

Hi/no
tr >ten

l Tak/yes

0OBYTIIOBAHHS AT 1=treg
Calculate charring depth for t=tre

Choose method for reduction of mechanical properties (4.2)

PospaxyHok K2ta 3HIKEHOI IBHIKOCTI
OOBYTIIFOBaHHS
Calculate k2and reduced charring rate

tak/yes

A

treg<ts

Hi/NO

78

nepepisy (4.2.2) Reduced properties method (4.2.3)
Reducad cross section method (4.2.2)

Mertoza NpUBEIEHOTO MONEPEYHOr0 Meton npuBenenHs BuactuBocreit (4.2.3)

\ 4 \ 4
Busnauenns A, |, W po6oyoro Busnauenns A, |, W 3a1mmkoBoro
MONEPEYHOTO Tepepizy MOIIEPEYHOr0 Mepepizy
Calculate A, I, W of effective cross Calculate A, I, W of residual cross section
section
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P K o6 . Po3paxynok Rg
O3paxyHOK K3 Ta HIBUAKOCT1 OOBYIJIFOBAHHS IT1CJIST
pyHHYBaHHS MTaHeNi Calculate Rq
Calculate k2 and reduced charring rate after failure
of panel
Hi/NO
Eqs <Rg
Tak/yes l
Kineup
End
Pucynox F1 — brok-cxema anropuTMy BHUKOHAHHS OTEpalliii 3TiIHO 3 Figure F1 — Flow chart outlining the design procedure to check
METOJMKOK PO3PaxyHKy Uil TMEPEeBIPKA HECY4Oi 3IaTHOCTI €IEMEHTIB the load-bearing function of structural members

KOHCTPYKIII{
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80

3’eqHaHHsA
Connections

Po3paxyHOK é&cc 32 pe3ynbraramu BunpoOysans (EN1990)
Design by testing see EN 1990

Siplietied rules (6.2.1.1.1) Reduced load method

Hi/NO
KpiruteHHst HaressMu _
Dowel-type fasteners "
Tak/yes
o Hi/NO
biuni enemenTH 3
JIEPEBUHH
Side members of wood?
tak/yes
\ 4
Cnpomeni npasuna (6.2.1.1.1) Meron 3HIKEHHS HaBaHTaxeHHs (6.2.2.1)

A 4

3’eiHaHHs 30BHIIIHIME cTaneBUMU jiuctamu (6.3)
Connections with external steel plates 6.3

Tak/yes

A

tafi >tregfi

A

306ibIIeHHS PO3MIpIB EJIEMEHTIB/ ieTaneil KpituleHHs Ta/abo KiIbKOCTI aeranei

Increase size of members/fastenes and/or numbers fasteners

30inbIeH] po3Mipu
CIICMCHTAa
Increased members

sizes

3axuuieni 3’ eqHaHAA
Protected connections

Hi/NO




Tak/yes
tak/yes
Pozpaxynok d, (6.2.1.1.2,6.2.1.1.3)
" 6.2.1.2
Calculate @, 6.2.1.1(2),(3)
Tax/yes ui/no
ta fitreg fi
4
Kineup
End
Pucynoxk F2 — brnok-cxema anropuTMy BHKOHAHHS OIepamid s

METOUKH PO3PAXYHKY 3’ €IHAHb

npACTY-H B EN 1995-1-2:201X

Figure F2 — Flow chart for the design procedure of connections
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IEPEJIK HALIIOHAJIbHUX CTAHJAPTIB YKPAIHU (ACTY), IIEHTUYHUX MC,

JNOIJATOK HA
(moBigKOBUIN)

ITOCHJTIAHHSA HA SIKI € B EN 1995-1-2

Ilo3naueHHs Ta Ha3Ba | [lo3HaueHHs Ta Ha3Ba | Ctyminb
HAI[IOHAIBHOTO CTAaHIAPTY YKpaiHW | €BPOIEHCHKOrO CTaHIAPTY i BIZIMIOBIZTHOCT
(ACTY)

JCTY EN  300:2008 Ilmuru | EN 300 Oriented strand boards IDT
JCPEBUHHOCTPYKKOBI 3 | (OSB) — Definition, classification
opientoBanoto crpyxkkotro (OSB). | and specifications

Tepminn Ta BU3HAYEHHS TOHSTH,

kinacudikaiis Ta TEXHIYHI BUMOTH

(EN 300:2006, IDT)

JACTY EN  309:2003 TIlmutu | EN 309 Wood particleboards — IDT
nepeBHOCTpyKkoBi. BusHauennst Ta | Definition and classification

knacudikamis (EN 309:1992, IDT)

JCTY EN 313-1:2003 danepa. | EN 313-1 Plywood — Classification IDT
Krnacudikamis Ta  Tepminosoris. | and terminology. Part 1:

Yactuna 1. Knacuodikaris Classification

(EN 313-1:1992, IDT)

JCTY EN 314-2:2006 ®anepa. | EN 314-2 Plywood - Bonding IDT
Sxicte  3’emmanns.  Yactmuaa 2. | quality. Part 2: Requirements

Texniuni Bumorn (EN 314-2:1993,

IDT)

JCTY EN 12369-1:2008 Ilmutu | EN 12369-1 Wood-based panels — IDT
JIEPCBUHHI. Xapakrepuctuuni | Characteristic values for structural

3HaYeHHs I BHKopuctaHHs B | design — Part 1: OSB, particleboards
koHCTpyKiisx. Yacruna 1. Ilmurm | and fibreboards

JEPEBUHHOCTPY)KKOBI 3

opieHTOBHOIO  cTpyKkoro (OSB),

JICPEBUHHOCTPYXKKOBI Ta

nepeBuHHOBOJIOKHUCTI (EN 12369-

1:2001, IDT)

JCTY EN 13986:2009 Iloutu | EN 13986 Wood-based panels for IDT
JEPCBUHHI, 3aCTOCOBYBaHi y | use in construction - Characteristics,
KOHCTpYyKIisx.  XapaktepuctukH, | evaluation of conformity and

OILIHIOBAaHHS  BigmosimHocti  Ta | marking

mapkyBansst (EN 13986:2004, IDT)

JOCTY — H B EN 1990:2008 EN 1990:2002 Eurocode: Basis of IDT
OcHOBH MPOEKTYBaHHS KOHCTPYKIIii | structural design

(EN 1990:2002, IDT)

JACTY-H B EN 1991-1-1:2010 | EN 1991-1-1:2002 Eurocode 1 IDT
€spokox 1. Jlii Ha koHcTpykiii. | Actions on structures

Yactuna 1-1. 3araneni mii. [Iutoma | Part  1-1:  General actions —

Bara, BllacHa Bara, ekcrutyaraiiiiai | Densities, self-weight and imposed
HaBantaxxeHus st cnopyn ( EN | loads for buildings

1991-1:2002, IDT)

JACTY-H b EN 1991-1-2:2010 | EN 1991-1-2:2002 Eurocode 1: IDT

€Bpokon 1. Jlii Ha KOHCTPYKIII.

Actions on structures — Part 1-2:
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Yactuna 1-2. 3arampni mii. [lii Ha
KOHCTpYKIii mig gac moxkexi (EN
1991-1-2:2002, IDT)

General actions — Actions
on structures exposed to fire

JACTY-H B EN 1993-1-2:2010 | EN 1993-1-2 Eurocode 3: Design of IDT
€BpoKos 3. [MpoexryBanns | Steel structures — Part 1-2: General —

craneBux KoHcTpykiiii. Yactuna 1- | Structural fire design

2. 3araipHi TTOJIOKEHHS.

Po3paxyHox KOHCTPYKITii Ha

BOTHECTINKICTh

(EN 1993-1-2:2005, IDT)

JCTY-H B EN 1995-1-1:2010 | EN 1995-1-1 Eurocode 5: Design of IDT

€Bpokoa 5. [IpoextyBaHHs
JiepeB’THUX KOHCTpyKuUid. YactunHa
1-1. 3aranpHi mpaBwia 1 NpaBuia
IS CIIOPY.L

(EN 1995-1-1:2004, 1DT)

timber structures - Part 1-1:
General — Common rules and rules
for buildings
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EUROPEAN STANDARD EN 1995-1-2:2004/AC
NORME EUROPEENNE March 2009

. Mars 2009
EUROPAISCHE NORM Miirz 2009

ICS 91.010.30; 13.220.50; 91.080.20
English version
Version Frangaise
Deutsche Fassung

Eurocode 5: Design of timber structures - Part 1-2: General - Structural fire design

Eurocode 5: Conception et Calcul des Eurocode 5: Bemessung und Konstruktion
structures en bois - Part 1-2: Généralités — von Holzbauten - Teil 1-2: Allgemeine
Calcul des structures au feu Regeln - Tragwerksbemessung fiir den

Brandfall

This corrigendum becomes effective on 11 March 2009 for incorporation in the three official
language
versions of the EN.

Ce corrigendum prendra effet le 11 mars 2009 pour incorporation dans les trois versions
linguistiques
officielles de la EN.

Die Berichtigung tritt am 11.Mérz 2009 zur Einarbeitung in die drei offiziellen Sprachfassungen
der EN in Kraft.

€BpOIEHCHKIIA CTaHAAPT EN 1995-1-2:2004/AC
bepesens 2009

ICS 91.010.30; 13.220.50; 91.080.20
AHTITiiChKa BEpCis

€Bpoxkon 5. [IpoexktyBanHs AepeB’stHUX KOHCTpYKLid Yactuna 1-2. 3aranbHi nojoxxeHHs. Po3paxyHok
KOHCTPYKIIiil Ha BOTHECTIUKICTh
Texniyna nonpaBka HaOyBae ynHHOCTI 3 11 6epe3ns 2009 p. 31 BkiatoueHHsM 10 Bepciit EN Tppoma

oQIIIHHUMH MOBaMHU.
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Texniuna nonpaska EN 1995-1-2:2004/AC:2009

1.2 HopmaTHuBHI noCHJIAHHSA

[Tynkr (1) BupanuTH:

«520 TincokaproHHi nuctu — BmactuBocTi -
METO/I1 BUITPOOYBAHHS»

3aMIHUTH Ha:

«520 TimcokapToHHI JWCTH — BuU3HAYEHHS,
TEXHIYHI BUMOTH, METOIM BUIIPOOYBaHHS»

2.4.2 AHaJii3 KOHCTPYKUil

[TynkT (3) BuAanuTH:

«yfi —Koe(ili€HT CIONYyYCHHST HaBaHTAXECHb IS
MUAKJIIYHUX Ta KBa31IOCTIHHUX 3Ha4YEHb
MpUBEIEHUX SK Y11 abo W21 3rigHO 3
EN 1991-1-2:2002:»

3aMIHUTH Ha:

«yfi —Koe(DIillIEHT CIOTyYeHHs HaBaHTaXXEHb IS
MUAKJIIIYHUX Ta KBa31IOCTIHHUX 3Ha4YEHb
MpUBEIEHUX SK Y11 abo W21 3rigHO 3
EN 1991-1-1:»

3.4.2 Hesaxuweni nosepxui nio uac 802He6020
enaugy

[TynkT (5) BuaanuTH:

«lma  nepeB’SHMX TOBEPXOHb, HE3AXUIIEHUX
MPOTATOM Yacy BOTHEBOIO BIUIMBY, 3HAUYEHHS
PO3paxyHKOBOI IMIBHUIKOCTI OOBYyTJItOBaHHS [o Ta
Bn HABenmeHo B Tabymii 3.1.»

3aMIHUTH Ha!

«/lmga nepeB’sTHUX Ta JEPEBUHHUX ITOBEPXOHb,
HE3aXHILEHUX MPOTATOM Yacy BOTHEBOTO BILIUBY,
3HAYEHHS PO3paxyHKOBOT HIBUAKOCTI
oOByrIFOBaHHS o Ta Bn HaBeaeHO B TaOmMIN 3.1.»
5.2 AnaJii3 Hecy4oi 31aTHOCTI

[Tynxkr (5) BuganuTu:

«(1) Hecyua koHCTpYKIist 6€3 OropoKyBalbHOT
3IaTHOCTI  MPOEKTYETbCA  JUISI  OJHOYACHOTO
BOTHEBOI'O BILTUBY 3 JIBOX MPOTUJICKHUX CTOPIH.»
3aMIHUTH Ha!

«(1) Hecyua KOHCTPYKIlist 6€3 OTrOpPOKYBaIbHOT
3IaTHOCTI  MPOEKTYETbCA  JUISI  OJHOYACHOTO
BOTHEBOI'O BILTUBY 3 IBOX MPOTUJICKHUX CTOPIH.»
6.2.2.1 Hezaxumeni 3'cxHaHHA

[TynkT (1) 3MIHUTH Ha TaKUN TEKCT

«[IpaBuna ans OONTIB Ta HareniB AIMCHI, SIKIIO
TOBIIMHA TUTUTH, CKPITJIEHOT HATeIsIMH, IOPIBHIOE
a0o OimbIre t1, MM:»

[TynkT (3) 3MIHUTH Ha TaKUH TEKCT:
«Po3paxyHkoBa MexKa BOTHECTIMKOCTI
HE3aXMILIEHOTO 3'€JHAHHS 3 PO3PaXyHKOBUM
HaBaHTWKCHHAM IMmia 4Yac moxexi (mmuB. 2.4.1)
PO3paxOBYETHCS SIK:

1.2 Normative references

Paragraph (1)P, delete:

«EN 520 Gypsum plasterboards - Specifications -
Test methods»

and replace with:

«EN 520 Gypsum plasterboards — Definitions,
requirements and test methodsy

2.4.2 Member analysis

Paragraph (3), delete:

«ysi IS the combination factor for frequent values
of variable actions in the fire situation, given
either by y1,10r w21, see EN 1991-1-2:2002;»

and replace with:

«ysi Is the combination factor for frequent values
of variable actions in the fire situation, given
either by w11 0r y2,1, see EN 1991-1-1;»

3.4.2 Surfaces unprotected throughout the time
of fire exposure

Paragraph (5), delete:

«For surfaces of timber, unprotected throughout
the time of fire exposure, design charring rates o
and pn are given in table 3.1.»

and replace with:

«For surfaces of timber and wood-based
materials, unprotected throughout the time of fire
exposure, design charring rates fo and Pn are
given in table 3.1.»

5.2 Analysis of load-bearing function

Paragraph (1), delete:

«(1) Non-separating load-bearing constructions
shall be designed for fire exposure on both sides
at the same time.»

and replace with:

«(1)P Non-separating load-bearing constructions
shall be designed for fire exposure on both sides
at the same time.»

6.2.2.1 Unprotected connections

Paragraph (1), modify to read as follows:

«(1) The rules for bolts and dowels are valid
where the thickness of the side dowels plate is
equal or greater than t1, in mm:»

Paragraph (3), modify to read as follows:

«The design fire resistance of the unprotected
connection loaded by the design effect of actions
in the fire situation, see 2.4.1, should be taken as:
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1. 7M6Knoa?m.1i

t=—=In
k YuKs
ae
k — mapamerp HaBelneHU# B Tabmi 6.3;
Nfi — Koe]ilieHT 3HMWKEHHS PO3PaXyHKOBOTO

HaBaHTAKEHHS 1] Yac moxexi, 1uB. 2.4.2 (2);
No— KOe(IIieHT BUKOPUCTAHHS 332 HOPMAJIbHOT
TeMIepaTypu;

Kmod — KoedirieHT 3Minu 3rimHo 3 3.1.3 EN 1995-
1-1;

YM — YaCTKOBUH KOS(IIIEHT IS 3'€JHAHHS 3T1THO
32.4.1 EN 1995-1-1,

Kfi — 3HauenHs BigmosigHo 10 2.3.4;

YMfi — KOE(QIIIEHT HAAIMHOCTI JepeBa Mia dYac
noxexi, 2.3(1).

A.2 llIBuakicTh i riiMOMHA 00BYTIIOBAHHS
®opmyiy (A.6), SMIHUTH Ha TaKy

ﬂ part

2
dchar = ﬂpar(liStO - L_ tOJ ,

a, 4

2ﬂparto

B.2 Tensiogizuuni BJacTUBOCTI

[Tynxkr (1) BuganuTu:

«l1s  CTaHIAPTHOTO TEMIIEPATYPHOTO PEKUMY
3HAYEHHSA TETIOTPOBITHOCTI, ITATOMO1
TEIUIOEMHOCTI Ta PIBEHb T'YCTHHHU M'SKHX COPTIB
MPUHMAIOTHCS BIAMOBIAHO 10 pucyHKiB B1-B3 Ta
Tabmus Bl 1 B2.»

3aMIHUTH Ha:

«11sg  cTaHIApPTHOTO TEMIIEPATYPHOTO PEKUMY
3HAYEHHS TEIUIONPOBITHOCTI, IMATOMOT
TEIUIOEMHOCTI Ta CITIBBIIHOIIEHHS TYCTHHU [0
TYCTHHH  CyXOrO JiepeBa  M'SIKHX  COpTiB
MPUIMAarOThCS BIINOBIAHO 10 pucyHkiB B1-B3 Ta
Tabimus Bl 1 B2.»

Bununuru Taomroro B2 ta 3aminuTH Ha:
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, (6.7)

where:

k is a parameter given in table 6.3;

nsi Is the reduction factor for the design load in the
fire situation, see 2.4.2 (2);

Mo Is the degree of utilisation at
temperature;

kmod is the modification factor from EN 1995-1-1,
subclause 3.1.3;

ym is the partial factor for the connection, see EN
1995-1-1, subclause 2.4.1;

ki is a value according to 2.3 (4);

ym i IS the partial safety factor for timber in fire,
see 2.3(1).

A2 Charring rates and charring depths
Equation (A.6), modify to read as follows:

normal

utst t<to (a)
quts t<t<3to (b) (A.6)
Jutst 3to<t<5to ()

B2 Thermal properties

Paragraph (1), delete:

«(1) For standard fire exposure, values of thermal
conductivity, specific heat and the ratio of density
of softwood may be taken as given in figures B1
to B3 and tables B1 and B2.»

and replace with:

«For standard fire exposure, values of thermal
conductivity, specific heat and the ratio of density
to dry density of softwood may be taken as given
in figures B1 to B3 and tables B1 and B2.»

Delete Table B2 and replace with:



Tadauua B2 - Iluroma TemnoemHICTh i
CHIBBIIHOIIEHHS TYCTHMHH JO TYCTHHH CYXOT'O
JepeBa M'SKUX COPTiB Kiacy 1

npACTY-H b EN 1995-1-2:201X

Table B2 — Specific heat capacity and ratio of
density to dry density of softwood for service
class 1

ITuTomMa TenI0€EMHICTE
Temnepatypa, °C kJx/(kr-K) CriBBiJHOIIEHHS TYCTHHU"
Temperature, °C Specific heat capacity Density ratio®
k) kg! K?
20 1,53 1+w
99 1,77 1+w
99 13,60 1+w
120 13,50 1,0
120 2,12 1,0
200 2,00 1,0
250 1,62 0,93
300 0,71 0,76
350 0,85 0,52
400 1,00 0,38
600 1,40 0,28
800 1,65 0,26
1200 1,65 0
2 ® — BOJIOTICTh
* o-is the moisture content

D2 HIBuakicTh 00BYIJIIOBAHHS

3MIHUTH Ha TaKHH TEKCT

«(1) 3acrocoByetncs 3.4.3.2(1), (2),(4) ta (5).»
E1 3araabHi mojio:keHHs1

[Tynkr (1) 3MIHUTH Ha TAaKUA TEKCT

«KpirutenHss maHeni 31 CTOPOHHM MOHTaXYy, IO
3a3Ha€  BOTHEBOTO  BIUIMBY, MawTh OyTH
3aKpilUIeHI B JIEpEeBHHY, 10 He Oyne
OOBYTJIFOBATHCH ITiJT YaC TMOXKENKI.»

E2.1 3azanwvui nonoxcenns

[Tynxkr (1) BUAamuTH:

«BiamoBigHa KUTHKICTh HIAPiB BH3HAYAKOTHCS 32
tabnurero E.1 13 pucynky E.2»

3aMIHUTH Ha:

«BiamoBigHa KUTHKICTh HIApPiB BH3HAYAKOTHCS 32
tabnuueto E.1 13 pucynky E.1»

E2.3 Koegpivienmu pozmauiyeannsn

BMIHUMU HA MAKUL MeKCm:

«(1) Hna cTiH 3 OJHOMIAPOBHM IOKPHTTSM,
Koe(illieHT po3TalllyBaHHS JUid TaHeled Ha
00irpiBaHili CTOPOHI CTIHU MPUHUMAETHCS 3TIAHO 3
tabiuueto E.3, a ansa naneneil Ha HeoOirpiBaHii
CTOpOHiI CTiHM — 3rigHo 3 Tabnumero E4,
BUKOPHUCTOBYIOYH HACTYIHI (popMyH:

_|0,02h, +0,54
K pos = MiN
1

Kyos =0,07h, —017,

D2 Charring rates

Modify to read as follows:

«(1) 3.4.3.2(1), (2), (4) and (5) apply.»

E1 General

Paragraph (1), modify to read as follows:

«The fixing of the panel on the side of the
assembly not exposed to fire should be secured
into unburnt timber.»

E2.1 General

Paragraph (1), delete:

«The relevant number of layers should be
determined from table E1 and figure E2.»

and replace with:

«The relevant number of layers should be
determined from table E1 and figure E1.»

E2.3 Position coefficients

Modify to read as follows:

«(1) For walls with single layered claddings, the
position coefficient for panels on the exposed side
of walls should be taken from table E3, and for
panels on the unexposed side of walls from table
E4, utilising the following expressions:

, (E.9)

(E.10)
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Ue:

hp - ToBHIMHA mMaHeNni Ha CTOPOHI, IO 3a3HA€
BOTHEBOTO BILJIMBY

SIkmo obirpiBaHa MaHelb BUTOTOBJECHA 3 Oy/b-
SAKOTO MaTtepiaiy, OKpiM rincokaptony tuny F,
Koe(illieHT po3TainyBaHHs, Kpos, /UISi MOPOXKHUH
Ta mapy Bossauid gopiaioe 1,0. ko
oOirpiBaHa maHeslb BUTOTOBJICHA 3 TIICOKAPTOHY
tuny F, KkoedimieHT po3TalryBaHHS CTaHOBUTH
Koos = 1,5 mist mopoxHHH a00 MOPOKHHH, IO
3aIOBHEHI 130JIAIIIEI0 3 MIHEPAIbHOTO BOJIOKHA;
Koos = 2,0 It TOPOXHHH, IO 3allOBHEHI
130JIALIEIO 31 CKIIOBOJIOKHA.

3amiautu Tabnuiro 3 Ta 4 Ha:

Taomuus E3 — Koeodimient posramyBanHs Kpos
JUIs  OJHOIIAPOBUX TNaHeled Ha oOIrpiBaHii
CTOpOHI

where

hp is the thickness of the panel on the exposed
side.

Where the exposed panel is made of materials
other than gypsum plasterboard type F, the
position coefficient, kpos, for a void cavity and an
insulation layer should be taken as 1,0. Where the
exposed panel is made of gypsum plasterboard
type F, the position coefficient should be taken as:
— kpos = 1,5 for a void cavity, or a cavity filled
with rock fibre insulation;

— kpos = 2,0 for a cavity filled with glass fibre
insulation.»

Replace Tables 3 and 4 with the following:

Table E3 — Position coefficients kpos for single
layered panels on the exposed side

KoeoirieHT po3ramyBaHHs Ui NaHeNleH 3aKPUTHX
ToBimuHa, Position coefficient for panels backed by
[TaHens Ha 0birpiBaHiii CTOPOHI MM 13011 €rO 31 CKII0- 200
Panel Thickness, MiHepaIbHOrO BOJOKHA HE 3aKPUTHX
mm rock or glass fibre void
insulation
danepa 3 XapaKTEPUCTHIHOIO I'ycTuHOW = 450
kr/m® 9-25
Plywood with characteristic density > 450
kg/m3
JlepeBocTpy»KKOBI TUIUTH 1 Jiepe-BHO-
BOJIOKHHCTI TUTMTH 13 XapaK-TePUCTHIHOO
rycTuHo = 600 Kr/m® 9-25
Particleboard, fibreboard with characteristic Eq))( Orr)gg;];n(?égg) 0,8
density> 600 kg/m3 P '
JlepeB’siHe OONHUIFOBAHHS XapaKTePHUC-THUHOO
ryctuHo > 400 kr/m® 15-19
Wood panelling with characteristic density >
400 kg/m3
lncokaprousi juctu tuny A, H, F 9-15
Gypsum plasterboard type A, H, F
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Taommua E4 — Koeodimient posramyBaHHs Kpos
JUIL OJHOLIAPOBHMX TMaHeNed Ha HeoOirpiBaHii
CTOPOHI

npACTY-H b EN 1995-1-2:201X

Table E4 — Position coefficients kpos for single
layered panels on the unexposed side

TogmuHa maHemi
Ha CTOPOHI, IO

KoeditieHT po3TanryBaHHs T TAHETICH, 3aXUIICHIX
Position coefficient for panels preceded by

HE 3a3Ha€E MinepanbHe BOJIOKHO
[Tanens Ha HeoOIrpiBaHiil CTOPOHI BOTHEBOTO T.OBHMHOIf)a A
Panel BIUIUBY, MM Cxio- Rock fibre of thickness He saxuimerix
Thickness of BOJIOKHO Void
panel on Glass fibre
unexposed side, 45-95 145 195
mm
daHepa 3 XapaKTePUCTHIHOKO Dopmyia
rycTHHOIO > 450 kr/m® 9-25 (E.10) 06
Plywood with density > 450 kg/m? Expression ’
(E.10)
JlepeBoCTpy»KKOBI TUIUTH 1 IepEBHHHO-
BOJIOKHHCTI TUTATH 13 dopmyna
XapaKTEePUCTUYHOIO T'YCTUHOIO 9-25 (E.10) 06
> 600 kr/m® Expression :
Particleboard and fibreboard with (E.10)
density > 600 kg/m?® 15 3,9 4,9
JlepeB’siHe OOMHUIFOBAHHS C
XapaKTePUCTUIHOIO T'YCTHHOIO 15 0,45
> 400 xr/m® 0,6
Wood panelling with density > 19 0.67
400 kg/m3
IincokapronHi smctu tTuny A, H, F dopmyna
Gypsum plasterboard type A, H, F 9-15 (E.10) 0.7
Expression '
(E.10)

2 JIsist MPOMIXKHUX 3HAYEHb TOBIHU BUKOPHCTOBYIOT JIIHIIHY 1HTEPIONISILIIO.
* For intermediate values, linear interpolation may be applied.

E2.4 Bnaue 3'eonans

B tabmumi E.4, nepmmii psa, apyra KOJIOHKA,
BUIAJIUTH :

«ToBIIMHA MaHENdl HAa CTOPOHI, IO HE 3a3Ha€
BOT'HEBOT'O BILTUBY»
3aMIHUTH Ha:
«ToBumHa mnaxe
BOTHEBOTO BILJIBY»

Ha CTOpOHi, 1o 3a3Ha€

E2.4 Effect of joints
Table E.4, first row, second column, delete:

«Thickness of panel on unexposed side»
and replace with:
«Thickness of panel on exposed side».
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YKH/ 91.010.30;13.220.50; 91.080.20

KiarouoBi cjioBa: BOTHECTIHKICTh, IIBUAKICTH OOBYIJIIOBaHHS, TJIMOMHA OOBYIJIIOBAaHHS,
MOKeXKHa Oe3reKa, CTaHIapTHUHN TeMIIepaTypHUN PEKUM, KOHCTPYKTHBHA CHCTEMA.

[Nepmmii 3actynmauk aupekropa incruryry A1 HIBK
3 HaykoBOi po6oTu, rososa TK 304 0. HemunnoB

3aBinyBad abopaTopiii

JOCTI/I)KEHb BOTHECTIMKOCT1 OyA1BEIbHUX
KOHCTPYKIliii (HAyKOBHI KEPIBHUK) B. IoxoHCEKHIA

BiamosigansHN BUKOHABELD, I1. bakiu
imkenep 1-i kateropii
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