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Minperionbyn Ykpainu, 2010

HAIIIOHAJIBHUH BCTYII

Lleit cranmapt e TotoxkHuit nepekiaa Eurocode 3: Design of steel structures - Part 1-1: General
rules and rules for buildings (€Bpoxox 3. IlpoektyBanHs cTaneBuX KoHCTpykiid. YactmHa 1-1.
3aranpHi mpaBWIIa i mpaBuiia Aj1s criopy/) 3 TexHiuyHoto nonpaskoro EN 1993-1-1:2005/AC:20009.

EN 1993-1-1:2005 migrorosneno Texuiuaum xomiterom CEN/TC 250, cexperapiaToM SIKOTO
kepye BSI.

I[O HaHiOHaJ'IBHOFO CTaHIapTy AOJIYYCHO aHTJIOMOBHHI TEKCT.

Ha tepuropii Ykpainu sk HarioHaJIBHWM cTaHmapT aie JiBa kojoHka Tekcty JJCTY-H b EN
1993-1-1:2010 Eurocode 3: Design of steel structures - Part 1-1:
General rules and rules for buildings (€Bpokon 3. [IpoekTyBaHHs cTajieBUX KOHCTpyKiiid. Yactuna 1-
1. 3aranbpHi MpaBuIIa i MpaBWIIa JAJIs CIIOPYT), BUKJIa/IeHA YKPaiHCHKOIO MOBOIO.

Bigmosigao no IBH A.1.1-1-2009 «Cuctema cranmapTu3allii Ta HOpMyBaHHS B OY/iBHHUIITBI.
OCHOBHI TMOJIOKEHHS» 1€l cTaHAapT BIAHOCUTHCS M0 Komiuiekcy B.2.6 «KoHcTpykuii OyauHKIB 1
CIIOPY».

Cranmapt MiCTHTh BUMOTH, SIKi BiZIIIOBIJAIOTh YAHHOMY 3aKOHO/IaBCTBY.

HaykoBo-TexHiuyHa opranizaiis, BiamoBimanpHa 3a neil cranmapt — TOB «YkpalHcbkwii
IHCTUTYT CTalleBUX KOHCTPYKIIiil iM. B.M. llluMaHOBCHKOTO.
Jlo ctanaapTy BHECEHO TakKi peAaKIliiiHi 3MiHU:

- CJIOBa «IIe MDXHAPOJHUM CTaHIApT» 3aMIHEHO Ha el CTaHIapT»;

- CTPYKTYpHI eneMeHTH cTaHmapry: «OOkmamuHky», «llepenmoBy», «HamioHambHUI BCTYI,
«Bu3HaueHHs MOHATH» - OGOPMIIEHO 3TiJHO 3 BHUMOraMM HAaLlIOHAJIbHOI CTaHAApTHU3aLi
VYkpainuy;

- 3 «llepenmoBu 1o EN 1993-1-1» y nei «HamioHanbHUN BCTYI» B3ATE T€, 110 0€3M0CEPETHBO
CTOCYETBCSI IOTO CTAHJIAPTY;

- HallOHAJIbHUH JTOBIIKOBUI J10JIaATOK HABE/IEHO SIK HACTAHOBY /ISl KOPUCTYBAadiB.

[Tepenik HamioHanpHUX cTaHAapTiB Ykpainu (JCTYVY), inentuunux MC, mocuiaHHs Ha sKi € B
EN 1993-1-1:2005, maBeneno B mogatky HA.

Komnii MC, HenpuiHITHX SK HaIliOHAJBHI CTaHAApPTH, Ha sKi € mocwianHs EN 1993-1-1:2005,
MoykHa oTpuMaty B ['otoBHOMY (oHi HOpMaTUBHUX T0KyMeHTIB JAIT «YkpH/IHLI».

Texniuna mompaska EN 1993-1-1:2005/AC:2009 no EN 1993-1-1:2005 nmogana B xinmi JJCTVY-
H b EN 1993-1-1:2010.
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Beryn

Lle#t €Bponeiichkuii crangapt EN 1993, €spo-
kon 3: IlpoekTyBaHHS CTaJeBUX KOHCTPYKIIIH,
M ATOTOBICHUN TexHiuHUM KOMITETOM
CEN/TC 250 «bynmiBenbHi €Bpokoan», cekpe-
Tapiat sikoro miarpumyerbes BSIL.

[{romy €BpomneiicbkoMy cTanaapTy Oyne Hana-
HUW CTaTyC HAIlIOHAJIBHOTO 3 MYOJIIKAIIIE 171eH-
TUYHOTO TEKCTy a00 CXBaJCHHSIM HE Mi3HilIe
muctonana 2005 poky 1 TpH  CcKacyBaHHI
KOH(QUIIKTYIOUMX HaIllOHAJILHUX CTAaHAAPTIB HE
nizHime 6epesns 2010 poky.

Janwuit €Bponeiicbkuii ctannapt 3aminioe ENV
1993-1-1.

BinnoBimHO 70 mpaBHi BHYTPIIIHBOTO PO3IO-
psaaxky CEN/CENELEC HanioHanbHI Opranu 3i
CTaHJapTH3aIlil TaKuX KpaiH 3000B’s3aHi OBec-
TU y Jit0 1el €Bpomneiicbkuil ctaHAapT: ABCT-
pist, benbris, Benuka bpuranis, ['penis, Jlanis,
Icmannis, Icnanis, Ipmanmis, Itamis, Jlrokcem-
Oypr, Mainbra, Hinepnanau, Himeuunna, Hop-
Beris, [lopryrania, @innaunia, Opaniisa, Yeck-
ka Pecrry6mika, I1IBenis Ta IlIBeiinapis.

JICTY-H b EN 1993-1-1:2010
Foreword

This European Standard EN 1993, Eurocode 3:
Design of steel structures, has been prepared by
Technical Committee CEN/TC 250 «Structural
Eurocodes», the secretariat of which is held by
BSI.

This European Standard shall by given the
status of a national standard, either by
publication of an identical text or by
endorsement, at the latest by November 2005,
and conflicting national standards shall be
withdrawn at the latest by March 2010.

This European Standard supersedes ENV 1993-
1-1.

According to the CEN/CENELEC Internal
Regulations, the national standards
organizations of the following countries are
bound to implement this European Standard:
Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Greece, Iceland,
Ireland, Italy, Luxembourg, Malta, Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland
and the United Kingdom.
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HAIIIOHAJIBHUM CTAHJIAPT YKPAIHN

€BPOKO/]I 3: TIPOEKTYBAHHS CTAJIEBUX KOHCTPYKIIIMI
YACTHUHA 1-1. 3AT'AJIBHI ITPABUJIA 1 ITPABUJIA JIUIA CITOPY [

EBPOKO/I 3: TIPOEKTUPOBAHUNE CTAJIBHBIX KOHCTPYKHHVIv
YACTD 1-1: OBIIIME TTPABUJIA U ITIPABWIA JJIS1 COOPYXXEHNUA

EUROCOD3: DESIGN OF STEEL STRUCTURES
PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS

OcHoBu nporpamu €spoxkony

Y 1975 poui Kowmicis  €Bpormneicskoi
CrHijpHOTH BHpIIINAIIA PO3TOYATH IPOTpaMy Iii
y ramy3i OydiBHHIITBA Ha MIiACTaBi CcTAarTi 95
HoroBopy. Mertoro mporpamu OyJio yCyHEHHS
TeXHIYHUX TEPEIIKOA IS TOpriBiai  Ta
Y3TO/DKCHHS TEXHIYHUX YMOB.

VY pamkax wmiei nporpamu Aiit Komicist B3dna Ha
cebe 1HIIIaTUBY BCTAHOBUTU CUCTEMY Y3TOJ-
KEHUX TEXHIYHMX MPaBUJ Ul MPOEKTYBaHHS
OyxiBenb 1 cropyn, sIKI Ha Mepuriil cragii Manu
CJIyTYBaTH aJIbTEPHATHUBOIO YMHHUM HalllOHAJIb-
HUM TIpaBUJIaM JIepyKaB-wICHIB, a 3pEIITO0 Ma-
JIM 3aMIHUTH iX.

VYoponorx m’saTHaauaTH pokiB Kowmicia 3a
noromororo  PobGodoro komitery, 10 CKIamgy
SKOTO BXOJMJIM TMPEACTaBHUKHU JEp KaB-uJICHIB,
Belda po3poOKy mporpamMu €BpOKOJIB, sKa
npusBena A0 MmyOmikamii KOMIJIEKTY MepILIoro
MOKOMIHHS €BpoTelchbkuX KomiB y 80-X pokax.

VYV 1989 poui Kowmicis ta nepxaBu-uinenn EU
(E€Bporneiicekoi CrinbHOTH) Ta EFTA (Epomeii-
ChbKOi acorriamii BUIBHOI TOPTiBJi) Ha OCHOBI
yromu® mix Komicieto Ta CEN (€Bponeiicbkum
KOMITETOM 13 CTaHAAapTH3allli) BUPILIMINA NIepe-
JaTh MIArOTOBKY Ta MyOJikalilo €BpOKOiB
CEN 3a pomomoror cepii ManngatiB, o B
pe3yibTati Hajano 6 €BpokosaM y MallOyTHbO-
My crarycy €Bpomneiicekoro cranmapty (EN).
Ile noB’si3ye €BpokoAM 3 MOJOXKEHHSAIMU [lu-

YuHHUA B1J

Background of 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 harmonisation of technical
specifications.

Within this action programme, the Commission
took the initiative to establish a set of
harmonised 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 1980’s.

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

1



pexktuB Pamm 1 pimenp Kowicii momgo €Bpo-
neicekux crannaprtiB (tobro upexrtuBu Panu
89/106/EEC miomo OymiBelbHHX BHPOOIB —
CPD - Tta J[lupextuB Pamm 93/37/EEC,
92/50/EEC Ta 89/440/EEC BimHOCHO CyCITijb-
HUX POOIT Ta MOCTYT 1 €KBIBAJICHTHHX JUPEK-
tiB EFTA, 3amouaTkoBaHHX I[00 IONOMOITH
3aCHYBAaHHIO BHYTPIIIIHHOTO PHUHKY).

CrtpykrypHa mporpamMa E€BpOKOMIB BKIIOYAE
CTaHJApPTH, SKi B OCHOBHOMY CKJIQJAlOTHCS 3
JEKIJIbKOX YaCTHH:

EN 1990 €Bpokon: OcHOBHM NpPOEKTYBaHHS
KOHCTPYKIIIN
EN 1991 €spokox 1: HaBaHTaxkeHHS Ha
KOHCTPYKIIii
EN 1992 €Bpokox 2: [IpoekTyBaHHS OETOHHUX
KOHCTPYKIIIN
EN 1993 €Bpokog 3: [IpoekTyBaHHS CTalleBUX

KOHCTPYKIIIN

EN 1994 €spoxkox 4: IlpoekryBaHHS
CTaJIeOETOHHUX KOHCTPYKIIIH

EN 1995 €spokox 5: IlpoekryBaHHS

JIepeB’ STHUX KOHCTPYKIIIH

EN 1996 €Bpokon 6: [IpoexTyBaHHsS Kam’ SHUX
KOHCTPYKIIIN

EN 1997 €pokon 7: I'eoTexHiuyHE MPOEKTY-
BaHHS

EN 1998 €Bpokox 8: IlpoexTyBaHHS KOHCT-
PYKLiH Ipy ceiiCMIYHOMY HaBaHTaXKEeHHI

EN 1999 €spoxon 9: [IpoekTyBaHHs altOMiHI-
€BUX KOHCTPYKIIIH.

Cranmaptu €BpOKOJIiB BU3HAIOTH BIAMOBIAAIIb-
HICTb PeryJsiTOPHUX OpPraHiB J€p’KaB-ueHIB Ta
3aXHUINAIOTh 1X TPaBO HA TPU3HAYEHHS BEIHU-
YMH, SKI TOB’S3aHI 3 PEryJIIOBaHHSIM IUTaHHb
0e3neKy Ha HalllOHAIbHOMY pIBHI TaM, JIeé BOHU
BIJIPI3HSIOTHCA.

JACTVY-H b EN 1993-1-1:2010

Commission's Decisions dealing with European
standards (e.g. the Council Directive
89/106/EEC on construction products - CPD -
and Council Directives 93/37/EEC, 92/50/EEC
and 89/440/EEC on public works and services
and equivalent EFTA Directives initiated in
pursuit of setting up the internal market).

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

EN 1990 Eurocode: Basis of Structural Design
EN 1991 Eurocode 1: Actions on structures

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 recognise 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.

Wrona wmix Kowmiciero €Bponeiicbkux CHUIBHOT i
€rporeiickkum komitTetoM 3i crammaprtusanii (CEN)
moao0 poboTth Hag E€BpOKOJAaMHU ISl MPOEKTYBaHHS
Oynisesp i ciopya (CONSTRUCT 89/019).

Craryc Ta rajiy3b 3aCTOCyBaHHS
€Bpokoais

HepxaBu-unenn EU ta EFTA Bu3HaioTh, 110

1Agreement 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).

Status and field of application of
Eurocodes

The Member States of the EU and EFTA
2



€BPOKOJIM AIIOTH K €TAJOHHI JTOKYMEHTH IS
TaKMX IIIEH:

— sIK 3aci0 JOBEICHHS BiIMOBIIHOCTI Oy/IiBEIb 1
CIOpyl OCHOBHUM BuMoOram JlupexktuBu Panu
89/106/EEC, 30kpema ocHOBHiii BuMO3i N°1-
MexaniuyHa CTiMKICTh Ta CTAOUIBHICTH 1
ocHOBHIM BUMO031 N°2 — IToskexxHa Oe3meka;

— SK OCHOBa Ui YKJIaJaHHS KOHTPAKTIB JJIs
OymiBelb 1 CIOPYJ Ta TMOB’S3aHUX 3 HUMH
1H)KEHEPHUX TOCIYT;

— SK OCHOBa [UIS CKJIQJAHHA Y3TO/DKEHHX
TEeXHIYHUX crerudikamii ans  OyaiBelbHUX

Bupo6iB (ENs ta ETAS).

€BpPOKOIM, OCKUIbKM BOHHU 0e310cepeIHbo
BITHOCATBCS 110 OyHiBENILHUX pOOIT, MaroTh
TIPSAMHUIA 3B’SI30K 3 TIYMAayHUMH JJOKyMEHTaMH-
po3airy 12 CPD, He3Bakarouu Ta T€, 110 BOHH
MarTh Pi3HY NPHUPOJY 3 TapMOHI30BaHHUMHU
CTaHaPTaMU Ha BUPOOL.

TakuM YMHOM, TEXHIYHI aCIIEKTH, SIK1 [TOB’sI3aH1
13 €Bpokonamu [ Oy/iBenb 1 CIOPYA, MOBHH-
Hi B MOBHiH Mipi OyTtu po3rimsHyTuMu TexHid-
Humu komitreramu CEN Tta/um pobGounmu rpy-
namu EOTA, ski po3poOsioTh CTaHIApTH Ta
OyZiBenbHI BUPOOU 3 METOI JOCSTHEHHS TOB-
HOI CYMICHOCTI TEXHIYHMX cHenu@ikamii 3
€BpOKOJIaMU.

JACTVY-H b EN 1993-1-1:2010

recognise that Eurocodes serve as reference
documents for the following purposes:

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

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

— as a framework for drawing up harmonised
technical  specifications for  construction
products (ENs and ETAS).

The Eurocodes, as far as they concern the
construction works themselves, have a direct
relationship with the Interpretative Documents?
referred to in Article 12 of the CPD, although
they are of a different nature from harmonised
product standards®.

Therefore, technical aspects arising from the
Eurocodes work need to be adequately consi-
dered by CEN Technical Committees and/or
EOTA Working Groups working on product
standards with a view to achieving a full
compatibility of these technical specifications
with the Eurocodes.

2Bignosigso jgo cr. 3.3 CPD OcHosni Bumoru (ER)
OTPUMAIOTh  KOHKpeTHY  (GopMy Yy  TIyMauyHUX
JIOKyMEHTaxX JJisi CTBOPEHHs HEOOXIJHUX 3B’S3KIB MiX
OcHoBHMMY BUMoramu ta mangaramu Ha hEN i ETA.

3Bimnosimuo g0 cr. 12 CPD TIIyMa4yHi JAOKYMEHTH
MaoTh:

a) HajaTH KOHKpeTHy ¢(opmy OCHOBHUM BHMOTaM,
Y3rOAMBIIHN TEPMIHOJIOTIIO 1 TEXHIYHI 3acaau 1 BKa3aBIIH
KJjacu abo0 piBHI JII KOXKHOI BUMOTH, Jie 11€ He0OX1THO;

b) BkazaTk METOIM BCTAHOBJIEHHS CITiBBiIHOIICHHS MiX
UMW Kj1acaMu abo pIBHSIMH BHMOT 3 TEXHIYHUMH
BUMOTAMH, HAIIPUKIIad, METOJM PO3PAaxXyHKY i EepPeBIpKH,
TEXHIYHI ITpaBWJIa MPOEKTYBAHH 1 T. 1H.;

C) CIYryBaTH pEKOMEHJALI€l0 JUIl BCTAaHOBIICHHS
Y3TOJDKEHHUX CTaHAApPTIB i HACTAHOB JUIA €BPOINEHCHKOT0O
TEXHIYHOTO yXBaJCHHSI.

€Bpokoau (HaKTHIHO BIIITparoTh MOAIOHY poib y cdepi
ER 1 igactuni ER 2.

Cranmaptu €BpOKOJIIB HAAAIOTh 3arajibHi Npa-
BWJIa TPOEKTYBAaHHS JUIsl NPAKTUYHOIO BHKO-
pHUCTaHHS BCIX KOHCTPYKIIM Ta X KOMIIOHEHTIB

SK TPAIUIIAHOTO, TaK 1 1HHOBAIIMHOTO Xapak-

2According 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 harmonised ENs and ETAGS/ETAs.

SAccording to Art. 12 of the CPD the interpretative
documents shall :

a) give concrete form to the essential requirements by
harmonising 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
harmonised 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.

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

3



Tepy. VYHiKalbHI (OpMH KOHCTPYKIi abo
YMOBH TPOEKTYBaHHS CHEI[iaIbHO HE OXOILTIO-
I0TbCA, 1 B TAaKUX BUIMAJAKaX MPOCKTYBAJIbHUKY
NOTPIOCH TOAATKOBUN €KCIIEPTHHUIA PO3TIIS.

HauionanbHi cranaapTu, mo
BIIPOBA/KYIOTH €BPOKOIH

HarmionanbHi craHaapTd, MO BIPOBAIKYIOTH
€BpPOKOJIM, MAIOTh MICTUTH TMOBHUN TEKCT €B-
pokojy (BKIFOUAIOYHM BCi JTOJATKH), OMyOJiKO-
Banuii CEN, sxkomy moxyTh mepenyBatu Ha-
[[IOHATLHUN TUTYJIbHHUA JTUCT Ta HarioHaibHa
nepeaIMoBa, a TaKoXX MOXYTh CYIPOBOJKYBa-
Tucs HarlioHamsHUM JT01aTKOM.

HarmionaibHUI TOaTOK Ma€e BKJIFOYATH iH (Pop-
Mallif0 TUIBKKM BIJIHOCHO THUX IIapaMeTpiB, SKi
3aJIMIIEHO BIJKPUTUMHU B €BPOKOJII IJIsl HAIlio-
HaJBLHOTO BHOOPY, BIIOMIi SIK HAI[IOHAJIBHO BU3-
HauyBaHI TapaMeTpH, IS iX BHUKOPHUCTAHHS
Opu TpOeKTyBaHHI OyniBenb Ta croopya 1
BUKOHAHHI IH)KCHEPHUX pOOIT IMBUILHOTO
MpU3HAYCHHS Y KOHKPETHIN KpaiHi, a came:

— 3Ha4YeHHA Ta/ab0 Kiacw, SKIMO B €BPOKOII
JAIOTHCS ANbTEPHATHBHY;

— 3HAYCHHA /NS iX BUKOPUCTAHHA, SKIIO B
€BpOKO/II HABOIUTHCSI JIUIIE TO3HAUYEHHS;

— crneuniuHl JaHi, XapakTepHl M1 KpaiHu
(reorpadivHi, KIIMAaTU4HI TOIIO), HANPUKIAJ,
KapTa CHIry;

— mpoueaypa s il BUKOPUCTAHHSA, SKIIO B

€Bpoxoni HaBOJSATHCS albTepHATUBHI
IPOLEAYPH.

Bin Takox MoXe MICTUTH:

— pilIeHHs 10710 3aCTOCYBAHHS

1H(}OpMaLIHHUX J10/1aTKIB;

— IIOCUJIaHHS Ha JOJATKOBY HE CYIEpEUYHY
iHdopMalio Ui JTOIOMOTH KOPHUCTYBady y
3acTOoCyBaHHI €BPOKOY.

JACTVY-H b EN 1993-1-1:2010

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

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

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

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

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

It may also contain

— decisions on the application of informative
annexes,

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



3B’sa3ku Mizk €BpokoxaMu Ta rapmo-
Hi30BAHMMHU TeXHIYHMMHU cnienudika-
nisimu (ENs and ETASs) nis Bupo0iB

HeoOximHa y3ro/pkeHiCTh MK TapMOHI30BaHU-
MU TEXHIYHUMH crenudikamissMua s Oymi-
BEJIbHUX BHPOOIB Ta TEXHIYHHUMHU MpPaBUIAMHU
s 6ymiens i crnopyn®. Kpim Toro, moBHa
iHpopMallig, fKa CYNPOBOIKYE MapKyBaHHS
CE OyniBenpHUX BUPOOIB 1 Ma€ BiJHOIICHHS 0
€BpOKOJIiB, MOBHHHA YITKO 3a3HA4YaTH, SKi
HalllOHAJLHO BHW3HA4YEHI TapameTpu Oyiau
NPUKAHATI 10 yBary.

JonarkoBa indopmauis
moxo EN 1993-1

Hoxyment EN 1993 npusHaueHuid miid
CYMICHOTO BHKOpHUCTaHHA 3 €Bpokomamu EN
1990 - Basis of Structural Design («OcHoBu
npoektyBanHs»), EN 1991 — Actions on
structures («HaBaHTa)keHHs Ta BIUIMBH Ha
OyxiBii i cnopymu») i EN 1992 — EN 1999 y
YacTUHAX, 110  CTOCYIOTbCS  CTaJleBUX
KOHCTPYKLiK a00 1X elIeMEeHTIB.

EN 1993-1 € mepmow 3 1IeCTH YacTHH
nokymenta EN 1993  —  IlpoexkTtyBaHHS
CTaJIeBUX KOHCTPYKLIH. Y HBOMY BHKIIAJEHI
3arajbHl MpaBuja MPOEKTYBaHHS, SIKI MOBUHHI
BUKOPUCTOBYBATHUCA 3 IHIIUMH YaCTUHAMH
EN 1993-2 — EN 1993-6.

EN 1993-1 sBxirouac 12 migyacTHH  Bif
EN 1993-1-1 bi (o) EN 1993-1-12, 110
pErJIaMeHTYIOTh KOHKpPETHI CTajeBl €JIeMEHTH,
IPaHWYHI CTaHU a00 THUMH KOHCTPYKIIIH.

BiH Moxe TakoXk 3acTOCOBYBaTHCS IS
NPOEKTHUX  BHUMAJKIB, He mependayeHux
€BpokogamMu  (IHIN ~ KOHCTPYKILi,  1HIII
HABaHTa)XCHHS, 1HIII MaTepiaiu), 1 TUM CaMUM
CIIyTyBaTu MOCHUJIKOBUM HOPMaTUBHUM
JOKYMEHTOM IS 1HIINX TEXHIYHUX KOMITETIB
opranizaiii CEN 3 nutanp Oy/iBHHUIITBA.

EN 1993-1 npusHaueHmii 111 BUKOPUCTAHHS:

— KOMITeTaMH 3 MIATOTOBKM PETJIAMEHTHUX
JIOKYMEHTIB 13 NpPOEKTYBaHHS, CTAaHAAPTIB Ha
BHUKOHAHHS pOoOIT Ta BUIIPOOYBAHb;

JACTVY-H b EN 1993-1-1:2010

Links between Eurocodes and
harmonised technical specifications
(ENs and ETAs) for products

There is a need for consistency between the
harmonised  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
shall clearly mention which Nationally
Determined Parameters have been taken into
account.

Additional information specific
to EN 1993-1

EN 1993 is intended to be used with Eurocodes
EN 1990 - Basis of Structural Design, EN 1991
— Actions on structures and EN 1992 to EN
1999, where steel structures or steel
components are referred to.

EN 1993-1 is the first part of six parts of EN
1993 — Design of Steel Structures. It gives
generic design rules to be used with the other
parts EN 1993-2 to EN 1993-6.

EN 1993-1 comprises twelwe subparts EN
1993-1-1 to EN 1993-1-12 are each addressing
specific steel components, limit states or type of
structures.

It may also be used for design cases not
covered by the Eurocodes (other structures,
other actions, other materials) serving as a
reference document for other CEN TC's
concerning structural matters.

EN 1993-1 is intended for use by
—committees drafting design related product,
testing and execution standards;

4llusuce ct. 3.3 Ta c1.12 CPD, a Takox 4.2, 4.3.1, 43.2
ta5.21D 1.

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



— 3aMOBHUKaMH (Hampukiag, st (GopMyiro-
BaHHs CHEIU(IYHIX BUMOT);

— IPOCSKTYBAJIbHUKAMH Ta KOHCTPYKTOPaMH;

— BIJITIOBITHUMU JICPKABHUMU OpPTaHaAMHU.

PekoMeH0BaHI YHMCIIOBI 3HAYCHHSI YAaCTKOBHUX
Koe(iIieHTiB HAAIHHOCTI Ta IHIIUX MMapaMeTpiB
Oe3reku BUOpaHI TakuMHU, 100 3a0e3MmeunTH
OpURHATHUNA ~ piBeHb  HaniiHOCTI.  BoHu
BCTAHOBJICHI 32 MPHIYIIEHHS, 10 MpH
NpOBENEHHI pPOOIT TapaHTYeThCS HAICKHUN
piBEHb BUKOHAHHS Ta KOHTPOIIIO SKOCTI.

HanionaabHUM 10AATOK 10
EN 1993-1-1

[leil cranmapT Hajga€e 3HAYCHHS 3 MOCHJIAHHSAM
0 TPUMITOK, Y THUX BHUMIAJKaX KOIU MO>KHA
BUKOPUCTOBYBATH HalliOHATbHUN BHOIp. Takum
yuHOM, HarmioHanpHMM  cTaHAapT,  SKUW
BrpoBapkye EN 1993-1-1, mnoBuHeH wmartu
HamionansHuil 1oAaToK, sSIKUii BKJIIOYaB O yci
HAI[IOHAJILHO  BU3HAYCHI  IMapameTp, IIo
BUKOPHCTOBYIOTHCS npu MPOEKTYBaHH1
CTaJIeBUX KOHCTPYKIIiH, sKi OyayTh moOy10BaHi
y BIINIOBIHIN KpaiHi.

HarmionansHuM BUOOPOM TO3BOJICHO BBIUTH 10
EN 1993-1-1 3a normomoroxo:
-2.3.1(2)
-3.1(2)
-3.2.2(2)
-3.2.3(2)
-3.2.3(3)B
-3.24(1)B
-5.2.1(3)
-5.2.2(8)
-5.3.2(3)
-5.3.2(11)
-5.3.4(3)
-6.1(1)B
-6.3.2.2(2)
-6.3.2.3(1)
-6.3.2.3(2)
-6.3.2.4(1)B
-6.3.2.4(2)B
-6.3.3(5)
-6.3.4(1)
-7.21(1)B
-7.2.2(1)B
-7.2.3(1)B
-BB.1.3(3)B
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—clients (e.g. for the formulation of their
specific requirements);

— designers and constructors;

— relevant authorities.

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

National annex for EN 1993-1-1

This standard gives values with notes indicating
where national choices may have to be made.
Therefore the National Standard implementing
EN 1993-1-1 should have a National Annex
containing  all  Nationally = Determined
Parameters to be used for the design of steel
structures to be constructed in the relevant
country.

National choice is allowed in EN 1993-1-1
through the following clauses:
-2.3.1(1)
-3.1(2)
-3.2.2(1)
-3.2.3(1)
-3.2.3(3)B
-3.2.4(1)B
-5.2.1(3)
-5.2.2(8)
-5.3.2(3)
-5.3.2(11)
-5.3.4(3)
-6.1(1)B
-6.3.2.2(2)
-6.3.2.3(1)
-6.3.2.3(2)
-6.3.2.4(1)B
-6.3.2.4(2)B
-6.3.3(5)
-6.3.4(1)
-7.2.1(1)B
-7.2.2(1)B
-7.2.3(1)B

- BB.1.3(3)B



1 3ATAJIBHI ITOJIOKEHHSA
1.1 TAJIY3b 3ACTOCYBAHHS
1.1.1 I'aay3s 3acrocyBanusi €EBpokoay 3

(1) €Bpokon 3 3aCTOCOBYETHCS ISl MPOSKTYBAHHS
CTaJIeBUX KOHCTPYKIiH Oy/iBenb 1 criopyn IHBi-
JHLHOTO TpU3HAYCeHHS. BiH BiJNOBiJae MpUHIIK-
naMm i TeXHIYHAM BUMOTaM I0JI0 OE3MEKH Ta eKC-
IuTyaTanii KOHCTPYKIIM, OCHOBaM iX IPOEKTY-
BaHHS 1 MEPEeBIPHOIO PO3pPaxyHKY, HABEIACHUM Yy
EN 1990 — OcHOBM npoeKTYBaHHS KOHCTPYKIIIH.

(2) €Bpokoa 3 OXOIUTIOE JIWIIIE BUMOTH IIOAO He-
Cyd4Oi 31aTHOCTI, eKCIUTyaTal[iiHOi MPUAAaTHOCTI,
JOBrOBIYHOCTI Ta BOTHECTIMKOCTI CTaJE€BUX
KOHCTPYKIIA. [HIII BHMOTH, IO CTOCYHOTHCH,
HANpUKJIAL, TeIuo- abo 3ByKoi3ouAlii, He
PO3TIISAAIOTHCA.

(3) €Bpokon 3 mpu3HAYCHHUH ISl 3aCTOCYBaHHS
CHUIBHO 3 TAKUMU HOPMATUBHUMU TOKYMEHTAMU:
—EN 1990 “OcHoBu mpoOeKTyBaHHS KOHCTPYK-
LiiA”;

— EN 1991 “HaBanTakeHHsI Ha KOHCTPYKIIii”;
—EN, ETAG i ETA na OyniBenbHi BUpOOH, IO
BIJIHOCSATHCS JIO CTAJIEBUX KOHCTPYKITIN;

—EN 1090 “BuroToBieHHs cTaleBUX KOHCTPYK-
mind. Texuiuni Bumorn’;

—EN 1992 — EN 1999 y uactunax, siki cTOCY-
I0ThCS CTAJIEBUX KOHCTPYKIIiM abo0 iX €J1eMEHTIB.

(4) €Bpokoj 3 MOAIEHO HA TaKl YaCTUHU:

EN 1993-1 IIpoexkTyBaHHS CTale€BUX KOHCTPYK-
mid. OCHOBHI TOJIOKEHHS. 3arajibHi MpaBwia 1
npaBuiIa i CIOPYA.

EN 1993-2 IIpoekTyBaHHSI CTale€BUX KOHCTPYK-
uiii. CraneBl MOCTH.

EN 1993-3 IIpoekTyBaHHSI CTaJe€BUX KOHCTPYK-
i, bamtu, mornu i BUTSDKHI TPYOH.

EN 1993-4 IIpoekTyBaHHSI CTaleBUX KOHCTPYK-
uiit. Cunocu, pesepByapH i TpyOOIpOBOIH.

EN 1993-5 IIpoekTyBaHHSI CTale€BUX KOHCTPYK-
win. [Tami.

EN 1993-6 IIpoekTyBaHHSI CTaleBUX KOHCTPYK-
i, [TigkpaHoBI KOHCTPYKIILi.

(5) Ipu Buxopuctanni EN 1993-2 — EN 1993-6
HEOOX1IHO BpaxOByBaTH 3arajbHi IpaBHIa,
BcraHoBieHi B EN 1993-1. IlpaBuna, HaBeneHi B
EN 1993-2 — EN 1993-6, momoBHIOIOTH 3arajibHi

JACTY-H b EN 1993-1-1:2010
1 GENERAL
1.1 SCOPE
1.1.1 Scope of Eurocode 3

(1) Eurocode 3 applies to the design of
buildings and civil engineering works in
steel. It complies with the principles and
requirements for the safety and serviceability
of structures, the basis of their design and
verification that are given in EN 1990 — Basis
of structural design.

(2) Eurocode 3 is concerned only with re-
quirements for resistance, serviceability, du-
rability and fire resistance of steel structures.
Other requirements, e.g. concerning thermal
or sound insulation, are not covered.

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

—EN 1991 “Actions on structures”;

—ENs, ETAGs and ETAs for construction
products relevant for steel structures;

—EN 1090 “Execution of Steel Structures.
Technical requirements”;

—EN 1992 to EN 1999 when steel structures
or steel components are referred to.

(4) Eurocode 3 is subdivided in various parts:
EN 1993-1 Design of Steel Structures:
General rules and rules for buildings.

EN 1993-2 Design of Steel Structures: Steel
bridges.

EN 1993-3 Design of Steel Structures:
Towers, masts and chimneys.

EN 1993-4 Design of Steel Structures: Silos,
tanks and pipelines.

EN 1993-5 Design of Steel Structures: Piling.

EN 1993-6 Design of Steel Structures: Crane
supporting structures.

(5 EN 1993-2 to EN 1993-6 refer to the
generic rules in EN 1993-1. The rules in parts
EN 1993-2 to EN 1993-6 supplement the
generic rules in EN 1993-1.



npaBuia, BctaHosieHl B EN 1993-1.

(6) EN 1993-1 «OcHOBHI IOJIOKEHHS. 3arajibHi
MpaBUJIa Ta MPaBUJIA [Tl CIIOPYA» BKIIIOYAE:

EN 1993-1-1 IlpoektyBaHHS CTaleBUX KOHCTPYK-
1iil. 3aranpHi MpaBuiIa Ta MpaBuia Uit CIOPY/.
EN 1993-1-2 TlpoektyBaHHS CTajJleBUX KOHCTPYK-
i, [IpoekTyBaHHS KOHCTPYKIIH 3 ypaxyBaHHSIM
BOTHECTIHKOCTI.

EN 1993-1-3 TlpoekTyBaHHS CTaeBUX KOHCTPYK-
1iid. XonogHopopMOBaHi €JIEMEHTH Ta JIUCTH.

EN 1993-1-4 IIpoekTyBaHHs CTalIE€BUX KOHCTPYK-
ik, HeipxaBiroui craii.

EN 1993-1-5 IIpoekTyBaHHs CTalIeBUX KOHCTPYK-
1ii. JINCTOB1 KOHCTPYKTHUBHI €IEMEHTH.

EN 1993-1-6 IIpoekTyBaHHs CTaleBUX KOHCTPYK-
mi. MInHICTE Ta CTIMHKICTHE O00JI0HOK.

EN 1993-1-7 [IpoekTyBaHHs CTalIE€BUX KOHCTPYK-
mi. MImHICT, Ta CTIMKICTh IUIOCKUX JIMCTOBUX
KOHCTPYKIIIN npu nit MIOTIEPEYHOT 0
HaBaHTaXXCHHS.

EN 1993-1-8 IIpoekTyBaHHs CTalIE€BUX KOHCTPYK-
uiid. [IpoexTyBaHHs 3'€THAHB.

EN 1993-1-9 IIpoekTyBaHHs CTalIE€BUX KOHCTPYK-
1iid. BroMHa MIlIHICTh CTaJIeBUX KOHCTPYKIIiil.

EN 1993-1-10 IIpoekTyBaHHS CTaJ€BUX KOHCT-
pykuiii. Bubip crami 3a ymapHOIO B’S3KICTIO 1
BJIACTUBOCTSIMH Y HAIIPSIMKY TOBIIIUHH ITPOKATY.
EN 1993-1-11 IIpoekTyBaHHs CTajleBUX KOHCT-
pykuiii. [IpoekTyBaHHS KOHCTPYKIIH 13 CTaleBH-
MU €JIeMEHTaMH, 1110 MPaLoI0Th Ha PO3TATHEHHS.
EN 1993-1-12 IIpoexTyBaHHS CTaJleBUX KOHCT-
pykuiid. JlomaTkoBi mpaBuia Ui KOHCTPYKILIN 3
BHCOKOMIITHOT CTai.

1.1.2 Tany3s 3acrocyBanHsi vactunm 1-1
€spoxoay 3

(1) ¥ EN 1993-1-1 naBeneHi OCHOBHI MpaBuUIIa
MPOEKTYBaHHS KOHCTPYKLIN 13 CTall 3aBTOBIIKH
t> 3 mm. HaBeneHi Takox 101aTKOBI MOJOKEHHS
I0JI0 TIPOEKTYBAaHHS OYIiBENb 13 CTaJIeBUX KOH-
cTpykuiid. Lli MOAaTKOBI TOJOKEHHS IMO3HAYEH1
OykBol0 «B», sKa € HACTYmHOIO 3a HOMEPOM
a03ay, Tax: ()B.

MMPUMITKA. [ns xomogHO()OPMOBAHMX TOHKOCTIHHUX
eJIeMEeHTIB 1 MpodiIbOBAHUX JMCTIB 3aBTOBIIKK t < 3 MM
nmBuck EN 1993-1-3.

(2) EN 1993-1-1 MicTHTh HACTYITHI PO3ILIH:

JACTVY-H b EN 1993-1-1:2010

(6) EN 1993-1 «General rules and rules for
buildings» comprises:

EN 1993-1-1 Design of Steel Structures:
General rules and rules for buildings.

EN 1993-1-2 Design of Steel Structures:
Structural fire design.

EN 1993-1-3 Design of Steel Structures:
Cold-formed thin gauge members and
sheeting.

EN 1993-1-4 Design of Steel Structures:
Stainless steels.

EN 1993-1-5 Design of Steel Structures:
Plated structural elements.

EN 1993-1-6 Design of Steel Structures:
Strength and stability of shell structures.

EN 1993-1-7 Design of Steel Structures:
Strength and stability of planar plated
structures transversely loaded.

EN 1993-1-8 Design of Steel Structures:
Design of joints.

EN 1993-1-9 Design of Steel Structures:
Fatigue strength of steel structures.

EN 1993-1-10 Design of Steel Structures:
Selection of steel for fracture toughness and
through-thickness properties.

EN 1993-1-11 Design of Steel Structures:
Design of structures with tension components
made of steel.

EN 1993-1-12 Design of Steel Structures:
Supplementary rules for high strength steel.

1.1.2 Scope of Part 1.1 of Eurocode 3

(1) EN 1993-1-1 gives basic design rules for
steel structures with material thicknesses t > 3
mm. It also gives supplementary provisions
for the structural design of steel buildings.
These supplementary provisions are indicated
by the letter “B” after the paragraph number,
thus ()B.

NOTE: For cold formed thin gauge members and plate
thicknesses t <3 mm see EN 1993-1-3.

(2) The following subjects are dealt with in
EN 1993-1-1:



Po3min 1: 3aranpHi MOI0XKEHHS

Po3gin 2: OcHOBU POEKTYBaHHS

Poznin 3: Marepianu

Posznin 4: JIoBroBiuHiCTh

Poznin 5: Po3paxyHOK KOHCTPYKITiH

Po3pin 6: ['pannyHi cTaHu 32 HECYYOIO 3AATHICTIO
Poznin 7: I'paHudHi cTaHW 3a EKCILTyaTalliiHOIO
MPUAATHICTIO

(3) Pozminu 1-2 MiCTATH MOAATKOBI IYHKTH [0
X, mo HaBegeni B EN 1990 «OcuoBu
MPOCKTYBAHHS KOHCTPYKITID».

(4) Y posmimi 3 po3MNISAHYTI  BJIIACTHBOCTI
MaTepiaaiB  KOHCTPYKIIH 3 HU3BKOJETOBAaHUX
KOHCTPYKIIHHUX CTaJICH.

(5) Y posnaini 4 HaBeieH1 3arajabHi MpaBHIIa 1010
JIOBFOBIYHOCTI.

(6) Po3min 5 crocyeThest po3paxyHKy KOHCTPYK-
Iiif, IpM BHUKOHAHHI SKOTO EJNEMEHTH MOXYTh
OyTH 3MOJENIbOBaHI 3 JOCTAaTHHOI TOYHICTIO SIK
JHINAHI €JIEeMEHTH 7S 3aralIbHOTO PO3PaxXyHKY.

(7) Y posminmi 6 HaBemeHi JeTajabHI IpaBUja
NPOEKTYBAaHHS MONEPEYHUX MEPEPi3iB 1 EIEMEHTIB
KOHCTPYKLIH.

(8) Y posnini 7 HaBeJeHI MpaBuila OLIHKK €KCII-
JTyaTamiifHoi MPUIATHOCTI.

1.2 HOPMATHUBHI IOCUJIAHHSA

(1) Janmii €Bpomnelchbkuil CTAHAAPT MICTUTH
JaToBaHl 4YM  HeJaToOBaHI  IMOCWJIAHHS 3
MOJIOKEHHAMH 1HIIMX myOmikanii. Lli HopmaTuBHI
MOCWJIAHHS HAaBENIEHI Y BIAMOBIAHUX MICIAX
TEKCTy Ta BHECEH1 10 CHMCKy myOmikamii. Jlms
JATOBAHMX TIOCWJIaHb HACTYIHI MOIpaBKu abo
3MIHU B OyIp-siKMX 3 1uX  IyOJikariif
MPUIAMAKOTBCS MM E€BPOINEUCHKUM CTaHAAPTOM
TUIBKM Yy pa3i, KOJM LI MOMpaBKU abo 3MiHU
3apeectpoBaHi. /Jlig HemaToBaHMX IOCHJIaHBb
3aCTOCOBYETHCSI OCTaHHS penakiis MmyOmikamii
(BKJIFOYAIOYH MOTPABKH).

1.2.1 3aranbHi HOpMaTHBHI NOCHIAHHS

EN 1090 BurortoBneHHsI CTaleBUX KOHCTPYKIIIH.
TexHI4HI BUMOTH.
EN ISO 12944 ®apbu i naku. 3axuCT CTaleBUX

JACTVY-H b EN 1993-1-1:2010

Section 1: General

Section 2: Basis of design

Section 3: Materials

Section 4: Durability

Section 5: Structural analysis
Section 6: Ultimate limit states
Section 7: Serviceability limit states

(3) Sections 1 to 2 provide additional clauses
to those given in EN 1990 «Basis of
structural design».

(4) Section 3 deals with material properties of
products made of low alloy structural steels.

(5) Section 4 qgives general rules for
durability.

(6) Section 5 refers to the structural analysis
of structures, in which the members can be
modelled with sufficient accuracy as line
elements for global analysis.

(7) Section 6 gives detailed rules for the
design of cross sections and members.

(8) Section 7 gives rules for serviceability.

1.2 NORMATIVE REFERENCES

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

1.2.1 General references standards
EN 1090 Execution of steel structures —

Technical requirements.
EN ISO 12944 Paints and varnishes —



KOHCTPYKIIIA B KOpO3ii 3a JOIMOMOTOI0 CHUCTEM
3axXMCHOTO (papOyBaHHS.

EN 1461 Tapsue ouMHKYBaHHS 3aJi3HHX 1
CTaJICBUX BHPOOIB 3aBOJCHKOTO BHUTOTOBJICHHSI.
TexHi4HI YMOBH 1 METOM BUIIPOOYBaHb.

1.2.2 CranaapTu Ha 3BapOBaJibHi KOHCTPYKT-
niiiHi craJai

EN 10025-1:2004 Bupobu 3 rapsueKkaTaHUX
KOHCTpYKIIHHUX cTaned. Yactura 1. 3aranbi
YMOBH MOCTayaHHS.

EN 10025-2:2004 Bupobu 3 rapsyekaTaHuX
KOHCTpYKIIHHUX craneit. Yactuna 2. TexHiuHi
YMOBHU TIOCTauaHHsS HEJIETOBaHUX KOHCTPYKIIiii-
HUX CTaJICH.

EN 10025-3:2004 Bupobu 3 rapsyekaTaHUX
KOHCTpYKIiHHUX cTaneil. Yactuna 3. Texuiuni
YMOBH NIOCTa4aHHS HOPMaJIi30BaHUX / HOPMai30-
BaHUX Y MpOILIeCi MPOKATKU 3BApIOBAaHUX JIPiIOHO-
3epHUCTUX KOHCTPYKIIHHUX CTaJeH.

EN 10025-4:2004 Bupobu 3 rapsueKkaTaHUX
KOHCTPYKIIHHUX cranei. Yactuna 4. Texuiuni
YMOBU IIOCTAQUYaHHS TEPMOMEXaHIYHMX KaTaHHUX
3BapIOBaHUX JAPIOHO3EPHUCTHX KOHCTPYKIIHHHUX
cTajneu.

EN 10025-5:2004 Bupobu 3 rapsyekaTaHUX
KOHCTpYKUIHHUX cTaneil. Yactuna 5. TexHiuHi
YMOBHM IIOCTauaHHS KOHCTPYKUIMHHMX cTayiel
MiJBUIIEHOI CTIMKOCTI 10 aTMochepHOi Kopo3ii.
EN 10025-6:2004 Bupobu 3 rapsyekaTaHUX
KOHCTpYKUIHHUX cTaneil. Yactuna 6. TexHiuHi
YMOBU TIOCTayaHHS JIUCTOBOTO TIPOKATy 3
BUCOKOMIIIHMX  CTajeif,  3arapToBaHuX 3
MOJAJTBIITAM BiJ{ITyCTKAHHSIM.

EN 10164:1993 Cranesi Bupobu 3 MoKpameHuMu
neGopManiiHUMH BJIACTUBOCTSAMHU Yy HaNpPSMKY,
HEepIEeHIUKYIIIPHOMY 10 OBEpXHi BUpoOy — Tex-
HIYH1 YMOBH ITOCTauyaHHS.

EN 10210-1:1994 TapsiuenedopmoBani mpodii
3aMKHYTOT'O TIEepepi3y 3 HeleroBaHuX ApiOHO3ep-
HUCTUX KOHCTPYKUiHHUX cTrayneii — Yactuna 1:
TexHiuH1 yMOBU MOCTA4aHHS.

EN 10219-1:1997 XononxnodopmoBani mpodisi
3aMKHYTOTO TMepepi3y 3 KOHCTPYKUIHHOI cTail —
Yactuna 1: TexHIYHI yMOBU MOCTayaHHS.

1.3 MPUITYHIEHHSA

(1) HomaTkoBO 10 3arajJbHHX TPHITYLICHb
EN 1990 BUKOPHUCTOBYIOTHCS HACTYIIHI
IIPUITYILEHHS:

JACTVY-H b EN 1993-1-1:2010

Corrosion protection of steel structures by
protective paint systems.

EN 1461 Hot dip galvanized coatings on
fabricated iron and steel articles —
specifications and test methods.

1.2.2 Weldable structural steel reference
standards

EN 10025-1:2004 Hot-rolled products of
structural steels — Part 1. General delivery
conditions.

EN 10025-2:2004 Hot-rolled products of
structural steels - Part 2: Technical delivery
conditions for non- alloy structural steels.

EN 10025-3:2004 Hot-rolled products of
structural steels - Part 3: Technical delivery
conditions for normalized / normalized rolled
weldable fine grain structural steels.

EN 10025-4:2004 Hot-rolled products of
structural steels - Part 4: Technical delivery
conditions for thermomechanical rolled
weldable fine grain structural steels.

EN 10025-5:2004 Hot-rolled products of
structural steels - Part 5: Technical delivery
conditions for structural steels with improved
atmospheric corrosion resistance.

EN 10025-6:2004 Hot-rolled products of
structural steels - Part 6: Technical delivery
conditions for flat products of high yield
strength structural steels in the quenched and
tempered condition.

EN 10164:1993 Steel products with improved
deformation properties perpendicular to the
surface of the product — Technical delivery
conditions.

EN 10210-1:1994 Hot finished structural
hollow sections of non-alloy and fine grain
structural steels — Part 1. Technical delivery
requirements.

EN 10219-1:1997 Cold formed hollow
sections of structural steel — Part 1: Technical
delivery requirements.

1.3 ASSUMPTIONS
(1) In addition to the general assumptions of

EN 1990 the following assumptions apply:

10



— BUTOTOBJIEHHS 1 MOHTax Bimmosimzac EN 1090
1.4 BIIMIHICTh MIK MNPUHIMUIIAMMU

TA IIPABUJIAMHU BUKOPUCTAHHA

(1) 3acTocoByroThest mpaBuia, HaBeaeHi B EN
1990 1.4.

1.5 TEPMIHUM TA BUSHAYEHHSA

(1) 3acTocoByIOTBCS HaBeleHI Yy

EN 1990 1.5.

IIpaBuJIa,

(2) ¥ EN 1993-1-1 BUKOPUCTOBYIOTbCS HACTYIIHI
TEPMiHU Pa30M i3 HACTYITHUMH 3HAYCHHIMU:

15.1 pama

KOHCTPYKLiss B Iuiomy abo ii dvacTuHa, 10
CKJIAJIa€TbCs 3  CYKYIHOCTI  Oe3MmocepeHbO
3’€JHAaHUX KOHCTPYKTHBHUX EJIEMEHTIB, IO
CHUIBHO CIIPUIMAIOTh HABAHTAXXCHHS; LIEH TEPMiH
BITHOCHTBCS SIK JIO CYLIUTBHUX paM, Tak i J0 pam
rpaTyacTux; BiH BKJIIOYAE SK IUIOCKI pamu, Tak i
IPOCTOPOBI paMu

1.5.2 migpama
e pama, M0 € YaCTUHOI OLIbIIOI pamu, aie
MOXKE pO3TJIAIATHCh SK 130JIbOBaHA pama MpH

PO3paxyHKy

1.5.3 Tun pamu

TEPMiHH, 10 BUKOPUCTOBYIOTHCS JIJIS 3a3HAYCHHS
BIIMIHHOCTEH MIX paMaMu:

— HamiBUIApHIpHA, s AKOi  KOHCTPYKTHBHI
BJIACTMBOCTI €JIEMEHTIB Ta 3’€/IHaHb MOBUHHI
JNETAIbHO  BPaxOBYBAaTHCh TIPU  3arajJbHOMY
PO3PaxyHKY,

— Oe3miapHipHa, JJid AKOi TpU  3arajJbHOMY
pPO3paxyHKy HEOOXITHO BpaxOBYBaTH JIMIIE
KOHCTPYKTHBHI BJIACTUBOCTI €JIEMEHTIB;

— IIapHipHA, JUTS SIKOT HE BUMaraeTbes 1mo0b By3Iu
CIIpUiiMaTu MOMEHTH

1.5.4 3aranbHuii po3paxyHoOK
BU3HAYEHHS CYMICHOTO Ha0Opy BHYTPIIIHIX
3yCWJIb Ta MOMEHTIB Yy KOHCTPYKIIi, $Ki
3HAaXOJAThCA y CTaHI PIBHOBAard, 3 KOHKPETHUM
HaOOPOM BIUIMBIB HA CUCTEMY

JACTVY-H b EN 1993-1-1:2010

— fabrication and erection complies with EN
1090

1.4 DISTINCTION BETWEEN PRIN-
CIPLES AND APPLICATION RULES

(1) The rules in EN 1990 clause 1.4 apply.

1.5 TERMS AND DEFINITIONS

(1) The rules in EN 1990 clause 1.5 apply.

(2) The following terms and definitions are
used in EN 1993-1-1 with the following
meanings:

1.5.1 frame

the whole or a portion of a structure,
comprising an assembly of directly connected
structural members, designed to act together
to resist load; this term refers to both
moment-resisting frames and triangulated
frames; it covers both plane frames and three-
dimensional frames

1.5.2 sub-frame
a frame that forms part of a larger frame, but
is be treated as an isolated frame in a
structural analysis

1.5.3 type of framing

terms used to distinguish between frames that
are either:

— semi-continuous, in which the structural
properties of the members and connections
need explicit consideration in the global
analysis;

— continuous, in which only the structural
properties of the members need be considered
in the global analysis;

— simple, in which the joints are not required
to resist moments

1.5.4 global analysis

the determination of a consistent set of
internal forces and moments in a structure,
which are in equilibrium with a particular set
of actions on the structure

11



1.5.5 KOHCTpPYKTHBHA I0BKHHA

BIICTAaHh Yy JaHIM IUIONIMHI MDK JBOMa
CYMDKHHMH  TOYKAMH, Y  SIKHX  CIIEMEHT
3aKpIIUICHUH BiJ] MTONEPEYHOr0 MepeMillieHHs, a00
MDK OIHICIO TAKOK TOYKOKO Ta KIHIIEM €JIEMEHTA

1.5.6 noB:kMHA BUTHHY

cucTeMa JIOBKUH TaKOT'0 JK CaMOT0 MOAi0HOTO
CErMEHTY 3 IITHU(PTOBUMH KIHIISIMH, SIKA MAE
aHAJIOTIYHUH OMIp BUTUHY 5K 1 HASIBHUN €JIEMEHT
ab0 CErMEHT E€JIEMEHTY

1.5.7 edekT 3ami3HeHHsA 3CyBY

HEPIBHOMIPHUH PO3MOIiI HANPYKEHb Y MTUPOKUX
NOJHISX, OOYMOBIEHUH nedopMalisiMu 3CYBY;
BIH BPAaxXOBYETbCS  IUISAXOM  BHUKOPHCTAHHS
3MEHIICHO] «e(EKTHBHOI» IIMPHUHU TONHUII TPU
OLIHII HaAIMHOCT1

1.5.8 npoekTyBaHHS 32 HECY4OI0 31aTHICTIO
IMPOCKTYBAHHA 3 YpaxyBaHHsAM IIJ1aCTUYHUX
nedopmaniii enemeHta Ta HWOro 3’€AHAaHb, IO
3a0e3nedye  JOJATKOBY  HeCydy  3IaTHICTh
eJIEMEHTa Ta HOro 3’ €JHaHHb

1.5.9 onHopigHuii eileMeHT
€JIEMEHT 3 IOCTIHHUM IMONEPEYHUM IEepepizoM
B3JIOBXK YCI€T CBOET IOBKUHHU.

1.6 IO3HAYEHHSA

(1) YV 1upoMmy cTaHmapTi BHKOPHUCTOBYIOTHCS
MMO3HAYEHHs, 1110 HaBEACHI JaIi.

(2) JonatkoBi mo3HaueHHSI BU3HAYAIOTHCS TaM, 1€
BOHHU 3'SIBIISTIOTHCS BIEPILIE.

[MPUMITKA. Tlo3HaueHHsI BIOPSIIKOBaHI y MOCTiAOBHOCTI
ix nepmoi nosBu B EN 1993-1-1. TlozHaueHHS MOXYTb
MaTH pi3Hi 3MIiCTH.

Pozoin 1

X -X  BICh B3J0OBXX €JIEMEHTA

Y-y Bich MONEPEYHOTO Mepepizy

Z-Z BICh ITONEPEUYHOTO MEPEPI3y

U-U OCHOBHa TOJOBHA BiCh (TaM, ¢ BOHa He
cmiBmaae 3 Biccro Y-Y)

V-V JpyropsjiHa rojoBHa BIiCh (Tam, /¢ BOHa
HE CIIIBIAIa€ 3 BicCl0Z-Z)

b IIUPHHA TIOTIEPEIHOTO TIepepi3zy
h BHCOTA MOMEPEYHOTO Mepepizy
d BHUCOTA MPSAMOi YaCTHUHH CTIHKH

JACTVY-H b EN 1993-1-1:2010

1.5.5 system length

distance in a given plane between two
adjacent points at which a member is braced
against lateral displacement, or between one
such point and the end of the member

1.5.6 buckling length

system length of an otherwise similar
member with pinned ends, which has the
same buckling resistance as a given member
or segment of member

1.5.7 shear lag effect

non uniform stress distribution in wide
flanges due to shear deformations; it is taken
into account by using a reduced “effective"
flange width in safety assessments.

1.5.8 capacity design

design based on the plastic deformation capa-
city of a member and its connections provi-
ding additional strength in its connections
and in other parts connected to the member.

1.5.9 uniform member
member with a constant cross-section along
its whole length

1.6 SYMBOLS

(1) For the purpose of this standard the
following symbols apply.

(2) Additional symbols are defined where
they first occur.

NOTE: Symbols are ordered by appearance in EN
1993-1-1. Symbols may have various meanings.

Section 1

X -X  axis along a member
y-y  axisof a cross-section

z-z  axisof a cross-section

u-u major principal axis (where this does
not coincide with the y - y axis)

v -Vv  minor principal axis (where this does
not coincide with the z - z axis)

b width of a cross section
h depth of a cross section
d depth of straight portion of a web

12



tw TOBIIIMHA CTIHKH

tf TOBIIWHA ITOJIAIL

r paziyc CoJy4YeHHs IOBEPXOHb

r paziyc KopeHs 3BapHOTO IIBa

r pajiilyc KpOMKH JIMIIbOBOI IOBEPXHI I11Ba

t TOBIIMHA

Po30in 2

Py HOMIHAJIbHE 3HAYEHHS 3yCHUJUIA HOIepen-
HBOT'O HATATY, SIKE MPUKIIAAAETHCS M1 yac
MOHTaXY

Gk HOMIHQJIbHE  3HAYEHHA 3yCWUIS  BiJ
MOCTIMHUX BIUIMBIB

Xk  XapakTePUCTUYHI 3HAYEHHS BJIACTHBOCTEH
Mmarepiany

X HOMIHAJIbHI ~ 3HAa4€HHS  BJIACTUBOCTEH
Marepiany

Ry PO3paxyHKOBE 3HAYECHHS OIOPY

Rk« XapaKTEPUCTHYHE 3HAYCHHS OTIOPY

Ym 3arajbHUil YacTKOBUH  KoeQilieHT
Ha/IIHHOCTI

Ywi YaCTKOBUH KOedillieHT HaliHHOCTI

Y e YaCTKOBUW Koe(DIIieHT HaaiMHOCTI IS
BTOMH

n nepeBiTHUNA Koe]ilieHT

a, MO3HAYEHHS T€OMETPUYHUX JAHUX

Po30in 3

fy Me’Ka TeKY4OCTi

fu TUMYACOBHH OITip

Ren MeXa TEeKy4yoCTi, M0 TNpHUilMaeThCcs 3a
CTaHJapTaMH Ha BUPOOHU

Rm TUMYacCOBUH Omip, L0 NpHUIMAaeThCS 3a
CTaH/JapTaMH Ha BUPOOHU

Ao MOYaTKOBA IUIOIIA OIEPEUHOro Mepepizy

gy nedopmarris Ha MeX1 TeKy4OCTi

cu nedopMariis Ha MEXi MIIIHOCT1

Zgqg HEoOX1IHE pO3paxyHKOBE Z-3HAUYEHHS,
10 3aJICKUTH BiJl BETUYHHH JAe(opmarriid,
00OyMOBJIEHUX  OOMEXKEHOI  yCaJKOIo
MeTajy i 3BapHUMH LIBAMU

ZRd JOTYCTHUME PO3PaxXyHKOBe Z-3HaYeHHS

E MOJTyJIb MPYKHOCTI

G MOJTYJTb 3CYBY

v koediient [lyaccona y npyxHiii cranii

o Koe(ILieHT JiHIIHOTO TEIIOBOTO

PO3LIMPEHHS

JACTVY-H b EN 1993-1-1:2010

tw web thickness

tr flange thickness

r radius of root fillet

r radius of root fillet

r2 toe radius

t thickness

Section 2

Pk nominal value of the effect of
prestressing imposed during erection

Gk nominal value of the effect of
permanent actions

Xk characteristic values of material
property

X nominal values of material property

Rq design value of resistance

Rk characteristic value of resistance

Y general partial factor

Y i particular partial factor

Ywe  Partial factor for fatigue

n conversion factor

ay design value of geometrical data

Section 3

fy yield strength

fu ultimate strength

Ren yield strength to product standards

Rm ultimate strength to product standards

Ao original cross-section area

&y yield strain

€u ultimate strain

ZEd required design Z-value resulting
from the magnitude of strains from
restrained metal shrinkage under the
weld beads

Zrd  available design Z-value

E modulus of elasticity

G shear modulus

% Poisson's ratio in elastic stage

o coefficient ~of linear  thermal

expansion

13



Po3z0oin 5

u’CI’

Frd

I:CI’

Hed

VEd

OH,Ed

Z > =

Ed

o

€o

MNinit

MNer

€o0,d
MRk

NRrk

koe(ilieHT, Ha SIKUi HEOOX1THO 30UTbIIN-

TH PO3PAaXyHKOBI HaBaHTAXEHHA, 100
JIOCSATHYTH BTPATH CTIHKOCTI Y MPYKHIH
cTaii 3a 3arajJbHO POPMOIO
pPO3paxyHKOBE HaBaHTAXKCHHS Ha
KOHCTPYKLIIO

KPUTUYHE HABAHTAXCHHSA Yy TPYKHIN
cramii s 3aranbHOi (OPMH  BTpaTH
CTIHKOCTI, OO4YHCJIEHE 3a II0YaTKOBOIO
IPYKHOIO KOPCTKICTIO

PO3paxyHKOBE 3HAYCHHS TOPU30HTAIBHOT
peakiii B HIKHIM Y4acTHHI TOBEPXY Bif

TOPU3OHTAIIBHUX HaBAaHTAXKEHb 1
(IKTUBHUX TOPU3OHTAIBHUX CHII
CyMapHe€ pO3pPaxyHKOBE BEPTHUKaJIbHE

HABAaHTA)XCHHS HAa  KOHCTPYKIIO B
HWDKHIA YaCTHHI TTOBEPXY

TOPU30HTAIILHE TMEPEMIIICHHS BEPXHBOL
YaCTUHHW TOBEPXY BIJHOCHO HHWKHBOT
YaCTHHHU MTOBEPXY

BHCOTA TMIOBEPXY

YMOBHA THYYKICTh

PO3paxyHKOBE 3HAYEHHS IO3J0BXHBOI
CHITH

3arajibHa MIOYaTKOBA HEJJOCKOHAIICTh

OCHOBHC 3HA4YCHHA HJIA 3arajibHo1

IIOYaTKOBOI HEJJOCKOHAJIOCT1
SHIKYBaJIbHUN KOSQIIEHT 1151 BUCOTH h,
1110 3aCTOCOBY€ETHCS JUIsl KOJIOH

BHUCOTa KOHCTPYKIII{

3HWKYBaIbHUN KOEQILIEHT JUIsSl KIJTBKOCTI
KOJIOH Y psiLy

KUJIBKICTB KOJIOH Y pAAY

MaKCHMaJIbHa HEJOCKOHAJICTh €JIeMEHTa

JOBXXHHA CJIICMCHTA

aMIUTITyIHE 3HaueHHS ¢GOpMU BTpaTH
CTIMKOCTI B pYXHIH cTaii
dbopma BTpaTH CTIHKOCTI
crafii

B TPYXKHIN

PO3pPaxXyHKOBC 3HAUCHHA MaKCHMaJIbHO1

HE/I0CKOHAJIOCTI

XapaKTEPUCTHYHUA  OMip KPUTHYHOTO
HOTIEPEYHOT 0 Tepepizy MpH J1ii MOMEHTY
XapaKTEPUCTHYHUA  OMip KPUTHYHOTO
HONEepeyHoro  mepepizy  mnpu Al
M03I0BXHBO1 CHIIU

JACTVY-H b EN 1993-1-1:2010

Section 5

aCI’

Frd

HEed

VEd

OH,Ed

Z > =

Ed

o

Ninit

Ner

€o0,d
MRk

NRrk

factor by which the design loads

would have to be increased to cause
elastic instability in a global mode

design loading on the structure

elastic critical buckling load for
global instability mode based on
initial elastic stiffness

design value of the horizontal
reaction at the bottom of the storey to
the horizontal loads and fictitious
horizontal loads

total design vertical load on the
structure on the bottom of the storey

horizontal displacement at the top of
the storey, relative to the bottom of
the storey

storey height

non dimensional slenderness

design value of the axial force

global initial sway imperfection

basic value for global initial sway
imperfection

reduction  factor for
applicable to columns
height of the structure
reduction factor for the number of
columns in a row

number of columns in a row
maximum amplitude of a member

imperfection
member length

height h

amplitude of elastic critical buckling
mode
shape of elastic critical
mode

buckling

design value of maximum amplitude

of an imperfection

characteristic moment resistance of
the critical cross section

characteristic resistance to normal
force of the critical cross section

14



o Koe(iIieHT HETOCKOHAJIOCTI

El ), 3ruHajgbHUA MOMEHT, OOYMOBIICHHUM Mcr Y
KPUTHUYHOMY TTONIEPEUHOMY TIepepisi

Y 3HUKYBAJIbHUI Koe(ilieHT JUTSt
BIJIMTOB1THOT KPUBOI BTPATH CTIUKOCTI

Oultk ~ MIHIMATbHUM  KOEQIIieHT 30UIbIICHHS
CHIIU s JOCSATHEHHS
XapaKTEepUCTUUYHOTO ornopy 0e3
ypaxyBaHHS BTPAaTH CTIHKOCTI

Oler MiHIMQTBHUM ~ KOEQIIiEeHT 30UIbIIEHHS
CHJIM Ul IOCSITHEHHS BTPaTH CTIMKOCTI B
HpYyXHiM cTamii

q €KBIBAJIEHTHA  CHJAa HAa  OJAMHUIIO
JIOBXKUHH

3q MPOTHH Y IUIOIIMHI CUCTEMH B’ s3€i

a, CKBIBAJICHTHA pO3PAaxXyHKOBa CHJIA Ha
OJIMHHIIIO TOBKUHH

Med  po3paxyHKOBHIA 3rUHAJILHUA MOMEHT

k KOoe(IIlieHT 7151 3HAYCHHS €0 d

£ nehopmartis

c HaNpy>KEeHHS

GcomEd MAaKCHUMaJIbHE PO3PaXyHKOBE CTHUCKAJIbHE
HATNPY)KCHHSI B €JICMEHTI

L OBKHHA

€ KOeiIieHT, 10 3aJ1eKUTh Bif fy

c HMIMPHHA abo BUCOTA YaCTUHU
MOTIEPEYHOTO TIepepi3y

0] CTHCHYTa YacTHHA IONEPEYHOro nepepizy

1 CHIBBIHOIIEHHS HaIpyXcHb abo
nedopmarrii

Ko KOE(]IIiEHT BTPATH CTIHKOCTI MIACTUHKU

d 30BHIIIHIN JlaMeTp KPYIJIUX TPyOuacTHX
nepepisiB

Po30in 6

YMO YaCTKOBUM Koe(illieHT omopy Imornepeuy-
HUX Iepepi3iB HE3aIEKHO BiJl KJlacy

M1 YaCTKOBUM KOEQIIIEHT OMOpy €JIEeMEHTIB
IpU MepeBipKax BTpATHU CTIMKOCTI erne-
MEHTIB

YM2 YaCTKOBHU Koe(ilLieHT onopy
MOMEPEYHUX TMepepi3iB Ha pO3TAr IpHU
pyHHYBaHHI1

Oyeq  PO3PAaXyHKOBE 3HAYEHHS MiICLIEBOIO MO3-
JIOBXKHBOT'O HANPYKEHHS

O,eq DPO3DaxyHKOBE  3HAUEHHS  MICLIEBOTO
MIOTIEPEYHOTO HAMIPYKESHHS

Teq pO3paxyHKOBE  3HAYEHHS  MICIIEBOTO

JACTVY-H b EN 1993-1-1:2010

o imperfection factor

Eln;, bending moment due to ner at the
critical cross section

X reduction factor for the relevant
buckling curve

auitk ~ Minimum force amplifier to reach the
characteristic  resistance  without
taking buckling into account

Oler minimum force amplifier to reach the
elastic critical buckling

q equivalent force per unit length

8 in-plane deflection of a bracing
system

d, equivalent design force per unit
length

Meq  design bending moment

k factor for eoq

€ strain

o stress

OcomEd Maximum design compressive stress
in an element

0 length

€ coefficient depending on fy

c width or depth of a part of a cross
section

o portion of a part of a cross section in
compression

1 stress or strain ratio

Ko plate buckling coefficient

d outer diameter of circular tubular
sections

Section 6

ymo  partial factor for resistance of cross-
sections whatever the class is

ymi  partial factor for resistance of
members to instability assessed by
member checks

ym2  partial factor for resistance of cross-
sections in tension to fracture

o,eq design value of the local longitudinal
stress

c,gq design value of the local transverse
stress

T,  design value of the local shear stress
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<

y,Ed

I\/Iz,Ed

do

N

AMEgg

Aeff
Nt,rd

NpIRd

Nu,Rd

Anet
Nnet,Rd

Nc,Rd

3CYBHOTO HaIlPYy>KEHHS
PO3paxyHKOBA MO30BXKHS CHJIa

pPO3paxyHKOBUH  3TMHAJIBHUMA  MOMEHT
BIJTHOCHO OCi Y - Y
pPO3paxyHKOBUM  3TMHAJbHHUM  MOMEHT

BIJTHOCHO OC1 Z - Z
Kpok OonTiB mpu
IaXOBOMY  TOPSAZKY, BIJICTaHb MK
LHEHTpaMu IIBOX OTBOPIB, 110
PO3TAaIlIOBaHi1 OAWH 33 OJTHUM Y JIAHIJIOTY,
BUMIipsIHA TTapaJIeIbHO OC1 eJIeMEHTa
BIJICTaHb MK LEHTPAMU THUX CaMUX JBOX
OTBOPIB, BUMIpsIHA MEPIEHIUKYISPHO 10
oci eeMeHTa

KUTBKICTB OTBOPIB, pO3TallIOBaHUX
MOCTYIMOBO B3JIOBX JiaroHaibHOi abo
3Ur3aronoioHo1 TiHi{ BIIOIIEPEK
eneMeHTa abo Horo yacTUHH

JiamMeTp OTBOPY

EKCIICHTPUCHUTET €()EKTUBHOI TUIONT Aeff
BITHOCHO IICHTpAa Bard MONEPEIHOTO
nepepizy OpyTTo

JOJaTKOBUH MOMEHT, BUKJINKAHUMN
3MIIIEHHSM I[€HTpa Bard e(QeKTUBHOI
wIoNIi Aeff TIO BiJHOIIECHHIO 10 IEHTPA
Baru MonepeyHoro nepepizy Opyrro
edeKTUBHA IIJIOIIIA TTOTIEPEYHOT0 TIepepizy

ix po3mimeHHi Yy

pPO3paxyHKOBI 3HA4€HHS ONOpYy Hpu Jii
3YCUIIISL PO3TATY

PO3paxyHKOBHM  Omp  TMOMNEPEYHOTO
nepepizy OpyTTo B IJIACTUUHIN CTafdil
PO3paxyHKOBE 3HAuUEHHS oTopy

MONIEPEUHOT0 Tepepidy HETTO mpu il
MO370BKHBOT CUJIM Y MICLISIX OTBOPIB IS
JeTanei KpirieHHs

TI0IIA MOMEPEYHOTO Mepepizy HETTO
PO3PaxXyHKOBHH  OMp  IONEPEYHOTO
nepepizy HeTTO Mpu [ii MO3I0BXKHBOI
CUJIM B INIACTHUYHINA cTasil
PO3paxyHKOBHM  OMmip  TMOMNEPEYHOTO
nepepi3y mpu Jii MO3A0BXKHBOI CHITU TIPH
PIBHOMIPHOMY CTHUCKY

PO3paxyHKOBHI OIip 3TUHY BiJHOCHO
OJIHI€T 3 TOJIOBHUX OCEH MOMEPEYHOTO
nepepizy

MOMEHT OIOpy Mepepidy y IUIaCTHUHIN
cramii

MiHIMaJIbHUH MOMEHT OINOpY Mepepizy B
NpyXHiM cTail
MiHIMaJTbHUI MOMEHT
e(eKTUBHOIO Nepepizy

oropy

<

y.Ed

Mz,Ed

do

CN

AMEq

Aeff

Nt,Rd
NopIRd

Nu,Rd

Anet
Nnet,Rd

Nc,Rd

Mc,Rd

Wpl

JACTVY-H b EN 1993-1-1:2010

design normal force
design bending moment, y-y axis

design bending moment, z-z axis

staggered pitch, the spacing of the
centres of two consecutive holes in
the chain measured parallel to the
member axis

spacing of the centres of the same
two holes measured perpendicular to
the member axis

number of holes extending in any
diagonal or zig-zag line progressively
across the member or part of the
member

diameter of hole

shift of the centroid of the effective
area Aefr relative to the centre of
gravity of the gross cross section
additional moment from shift of the
centroid of the effective area Aetf
relative to the centre of gravity of the
gross cross section

effective area of cross-section

design values of the resistance to
tension force

design plastic resistance to normal
forces of the gross cross-section
design value of resistance to axial
force of the net cross-section at holes
for fasteners

net area of a cross section
design plastic resistance to normal
forces of the net cross-section

design resistance to normal forces of
the  cross-section  for  uniform
compression

design resistance for bending about
one principal axis of a cross-section

plastic section modulus

Wermin minimum elastic section modulus

Wettmin minimum effective section modulus
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At
Af, net
VEd
Vc, Rd

VpiRd

Ted
Trd
TtEd
TW,Ed
Tt,Ed
Tw,Ed
Ow,Ed

Beg
Vi1 Rd

TJI0IIA PO3TATHYTOT MOJIHUII

IUIOINA HETTO PO3TATHYTOI MOJIHII
pO3paxyHKOBa MONIEPEYHA CHIIa
PO3paxXyHKOBHH OIIip MpH Aii mornepeyHoi
CHITH

PO3paxXyHKOBHH OIIip MpH Aii mornepeyHoi
CWJIX B IUIACTHYHINA cTasil

TUIOINA 3CYBY

KOE(IIIEHT IS IUIOIII 3CYBY

BHCOTA CTIHKH M1 ITOJIUIISIMU

CTaTHYHHUH MOMEHT ILIOILI

MOMEHT 1HEpIIil TUIOIIi

[UIOIIA CTIHKHU

ILJI0IIA OJIHIET OJIMII

PO3paxyHKOBE 3HAUEHHS KPYTHUJIHHOTO
MOMEHTY
PO3paxyHKOBHIA omip
KPYTUILHOTO MOMEHTY
PO3paxyHKOBE 3HAUEHHS BHYTPILUIHHOTO
KkpyueHHs 3a CeH-Benanom
PO3paxyHKOBE 3HAUEHHS BHYTPILUIHHOTO
KpPYYEHHsI BHACIIAOK Aedopmartii
PO3paxyHKOBI  JOTWUYHI  HAMpPYKEHHS,
BUKIIMKaHI KpydeHHsM 32 CeH-Benanom
PO3paxyHKOBI IOTHYHI HAIIPYKEHHSI, BUK-
JUKaHI KPyYeHHSIM BHACIIIIOK JeTIaHarlil
PO3paxyHKOBI HOpPMAallbHI HaMpPYKEHHS,
BUKJIHNKaH1 0IMOMeHTOM Beg

OIMOMEHT

3MEHILEHUHN PO3PaxXyHKOBUM omip mpu il
MOMEepPeYHoi CHJIM 3  BpaxyBaHHSIM
HAsBHOCT1 KPYTHOT'O MOMEHTY
3HUKYBAJIbHUI Koe(ilieHT IS
BH3HAYEHHS 3MEHIIIEHOTO
PO3paxyHKOBOTO 3HAUEHHS OMOPY MpH i
3THHAJIBHOTO MOMEHTY 3 BpPaxXyBaHHSIM
HASBHOCTI MOMEPEYHOI CHUITH
3MCHIIIEHE  PO3PAaXyHKOBE
OTOpy MpH JIii 3rUHAIBHOTO MOMEHTY 3
BpaxyBaHHSIM  HAasBHOCTI  MOMEpPEYHOI
CUIIN

3MEHILIEHE  PO3PaxyHKOBE  3HAYCHHSA
OTOpy MpH JIii 3rUHAIBHOTO MOMEHTY 3
BpaxyBaHHSIM HasSBHOCTI IO3JIOBXHbBOI
CUIIN

npu il

3HA4YCHHA

BiJTHOIICHHSI PO3PaxXyHKOBOI IO3JIOBXK-
HBOT CHJIH JI0 PO3PaXxyHKOBOTO OMOpPY TO-
MIEPEYHOr0 Tepepizy OpyTTO HaA IO TMO03-
JIOBXXHBOI CHJIM B IJIACTHYHIN cTail

BIJTHOIIEHHS IUIOIN CTIHKH OO ILIOINI

nepepizy OpyTTo

As
Af,net
VEd
Vc,Rd

Vpi,Rd

Ted
Trd
TtEd
TW,Ed
Tt,Ed
Tw,Ed
Ow,Ed

Bed
Vi1 Rd

JACTVY-H b EN 1993-1-1:2010

area of the tension flange

net area of the tension flange
design shear force

design shear resistance

plastic design shear resistance

shear area
factor for shear area

depth of a web between flanges

first moment of area
second moment of area
area of a web

area of one flange

design value of total torsional
moments
design  resistance to  torsional
moments

design value of internal St. Venant
torsion

design value of internal warping
torsion
design shear stresses due to St.

Venant torsion

design shear stresses due to warping
torsion

design direct stresses due to the
bimoment Beg

bimoment

reduced design shear resistance
making allowance for the presence of
torsional moment

reduction factor to determine reduced
design value of the resistance to
bending moment making allowance
of the presence of shear force

reduced design value of the resistance
to  bending moment  making
allowance for the presence of shear
force

reduced design value of the resistance
to  bending moment  making
allowance for the presence of normal
force

ratio of design normal force to design
plastic resistance to normal forces of
the gross cross-section

ratio of web area to gross area
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eN,y

EN,z

Weff,min
Nb,Rd

X

O

ay a,b,cd

NCI’

M

>
5

Ner,7E

Ncr,T

Mb,Rrd

Xt

napamerp,  IIo BIUIHB
JIBOBICHOT'O 3TUHY
napamerp, 1o
JIBOBICHOT'O 3TUHY
3MIIIEHHS eHTpa ePeKTUBHOT TUTONT Aeff
BITHOCHO IICHTpa MONEPEYHOro Mepepizy
OpyTTO (B310BXK OCi Y - Y)

BPaxoOBY€

BpaxoBye  edeKT

3MIIIEHHS [eHTPa e(hEeKTUBHOT TUIOII Aeff
BIZTHOCHO IICHTpA IONEPEYHOro Iepepizy
OpyTTO (B3710BXK OCI Z - Z)

MiHIMaJIbHUH MOMEHT
e(heKTUBHOTO TIepepi3y
pPO3PaxXyHKOBHM OMip BTpaTi CTIHKOCTI
JUISL CTHCHYTOTO €JIEMEHTa
3HIDKYBIBHHIA KOSQIIIEHT IS BiAMOBII-
HOT (hOpMH BTPATH CTIMKOCTI

dakropu TUTSI BU3HAYCHHS
3HI)KYBaJILHOTO KoeirieHTa y
MO3HAYCHHS KJIaciB

oropy

KPHUBHUX
BTPATH CTIHKOCTI

KpUTHYHA CHJIA JUIS BiAMOBiAHOI dopmu
BTPAaTH CTIHKOCTI y TPYXHIA CTafii,
o0YHCIIeHa Ha OCHOBI XapaKTEPHUCTHK
MOTIEPEYHOTO TIepepizy OpyTTOo

paziyc iHepIii BITHOCHO BiAMOBITHOI OCi,
BH3HAYECHUI 3 BUKOPHUCTAHHSIM
XapaKTepUCTHK TIOMEPEYHOro Mepepizy
OpytTo

3HAUEHHS THYYKOCTI
YMOBHOI I'HYYKOCTI;

JJI1  BHU3HAYCHHA

YMOBHA THYYKICTh Il BTpaTH CTIHKOCTI

32 KpyTWIbHOIO  abo
3THHAIBHOIO (popmMamMu

KPYTHJIBHO-

KpUTHYHA CHJIa TpU BTpPaTli CTIMKOCTI
3a 3TUHAJIBHO-KPYTHJIBHOIO  (popMoro Yy
NpYXHIM cTail

KPUTUYHA CHJIa IIPU BTPaATi CTIMKOCTI 3a
KPYTUIIbHOIO (JOPMOIO Y TIPY>KHIM cTafdil

PO3paxXyHKOBHUH OIip NpU il MOMEHTY
IIpU BTpaTl CTIMKOCTI

3HIWKYBIbHUN KOEQIIIEHT JUId BTpaTu
CTifKOCT1
dbopmoro

baxTopu

3a 3THHAJIBHO-KPYTHUJIBHOIO

TUTST BU3HAUCHHS
3HIKYBAJIBHOTO Koe(illieHTa ), 1
Koe(iIieHT HEeTOCKOHAJIOCTI

YMOBHA THYYKICTh JIJII BTpaTH CTIHKOCTI

3a 3TUHAIIBHO-KPYTHIBHOIO (hOpMOIO

eN,y

EN,z

Weff,min

Nb,Rd

aOa aa ba

NCT

M

>|
5

Ner,7E

Ncr,T

Mbp Rrd

Xt

JACTVY-H b EN 1993-1-1:2010

parameter introducing the effect of
biaxial bending

parameter introducing the effect of
biaxial bending

shift of the centroid of the effective
area Aefr relative to the centre of
gravity of the gross cross section (y -
y axis)

shift of the centroid of the effective
area Aerf relative to the centre of
gravity of the gross cross section (z -
Z axis)

minimum effective section modulus

design buckling resistance of a
compression member

reduction factor for relevant buckling
mode

value to determine the reduction
factor y
c,d class
curves
elastic critical force for the relevant
buckling mode based on the gross
cross sectional properties

indexes for buckling

radius of gyration about the relevant
axis, determined using the properties
of the gross cross-section

slenderness value to determine the
relative slenderness

relative slenderness for torsional or
torsional-flexural buckling

elastic  torsional-flexural

force

buckling

elastic torsional buckling force
design buckling resistance moment

reduction factor for lateral-torsional
buckling

value to determine the reduction
factor yx, ;

imperfection factor

non dimensional slenderness
lateral torsional buckling

for
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>l

KPUTUYHUNA MOMEHT JJIsI BTPATH CTIHKOCTI
32 3TUHAIBHO-KPYTHIBHOIO (opMo0 Yy
MIPYXKHIN cTasii

pPO3Mip TOPU3OHTAIBHOI IUISHKA KPHBOT

BUINIyYyBaHHS TpU BTpaTi CTIHKOCTI 3a
3TUHAIIBHO-KPYTHIBLHOKO (hOPMOIO
MOTIPABKOBUN KOE(DILIE€HT Ui KPUBHX
BUITYYyBaHHS TPHU BTpaTi CTIMKOCTI 3a
3TUHAIBHO-KPYTHJIBHOIO  (DOPMOIO /ISt
MIPOKATHUX Tepepi3iB

NPUBEICHUN 3HIDKYBAJBHUM KOE(ilieHT
NMpu  BTpaTi CTIMKOCTI 3a 3THHAIBHO-
KPYTHIIbHOIO (pOopMOIO

MOTIPABKOBHM KOS(IIIEHT IS LT
MOTIPABKOBHNA KOC(DILIEHT ISl PO3MOILTY
MOMEHTY

BIJTHOIIIEHHS MOMEHTIB Ha JIAHII
BIJICTAHP MIDXK TOYKAMH IOIEPEYHOTO
PO3KPITUICHHS

YMOBHA THYYKICTh CKBiBJICHTHOL
CTUCHYTO{ MOJIHIII

pamiyc iHepIii eKBiBaJICHTHOI CTHUCHYTOL
[IOJMLI  BIZHOCHO OCi 3 MEHIIUM
MOMEHTOM iHepIIil mepepizy

MOMEHT 1HepIii e(eKTUBHOIO IMepepizy
CTHCHYTOI TMOJHUIII BiTHOCHO oOCi 3
MEHIIIMM MOMEHTOM iHepIii mepepizy
iona epeKTUBHOTO Tepepi3y CTUCHYTOI
IIOJIUIIL

iona epeKTUBHOTO Tepepi3y CTUCHYTOI
YaCTUHU CTIHKHU

napaMmeTp THyYKOCTi

MONPaBKOBUM KOE(DILIEHT

MOMEHTH, BUKJIMKAaHI 3MILLIEHHAM
TOJIOBHOI OCl1 1HEepUil y-y
MOMEHTH, BUKJIMKAHI 3MILLIEHHAM

TOJIOBHOI OC1 1HepIii Z-Z

3HWKYBaJIbHUN KOE(]ILli€eHT MpHU BTpaTi
CTIMKOCTI 32 3THHAIBHOI  (HOPMOIO
BiJTHOCHO OC1 y-y

3HIKYBAJIbHUN KOEQILIEHT NpU BTpPaTi
CTIHKOCTI 3a 3THHATBHOI  (HOPMOIO
BIJTHOCHO OC1 Z-Z

Koe(illieHT B3aeMO il

Koe(irieHT B3aeMoIii

Koe(illieHT B3aeMO il

Koe(irieHT B3aeMoIii

3arajlbHa yMOBHAa THYYKICTh €JEeMEHTa

KOHCTPYKLIi Mpu BTpaTi CTIHKOCTI 13
TUIOLIVHU

MCI’

>l

XLT,mod

ifz

lefr

Attt
Aeff,w,c

7‘00

K

AMy

AM;

Xy

0,LT

JACTVY-H b EN 1993-1-1:2010

elastic critical moment for lateral-
torsional buckling

plateau length of the lateral torsional
buckling curve

correction factor for the lateral
torsional buckling curves for rolled
sections

modified reduction factor for lateral-
torsional buckling

modification factor for yLt
correction  factor  for
distribution

ratio of moments in segment
length between lateral restraints

moment

equivalent

slenderness

radius of gyration of compression
flange about the minor axis of the
section

effective second moment of area of
compression flange about the minor
axis of the section

effective area of compression flange

compression  flange

effective area of compressed part of
web

slenderness parameter

modification factor

moments due to the shift of the
centroidal y-y axis

moments due to the shift of the
centroidal z-z axis

reduction factor due to flexural
buckling (y-y axis)

reduction factor due to flexural
buckling (z-z axis)

interaction factor
interaction factor
interaction factor
interaction factor

global non dimensional slenderness

of a structural component for out-of-
plane buckling
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Xop

Olult,k

Ocr,op

NRrk

My,Rk

Mz,Rk

Qm

Lstable
Lch
ho

o))

Imin

Ach

|eff

Sv

Ad

3HIKYBAIbHUN KOCQIIIEHT A7 YMOBHOT

THYYKOCTI A,

MiHIMaTbHUN  KOE(IIiEHT 30iTbIICHHS
PO3PaxyHKOBHX HaBaHTaXEHb JUISE
JOCSATHEHHSI XapaKTEPUCTUYHOTO OMOPY
HAlOUIbII ~ KPUTHUYHOTO  MOMEPEHYHOTO
nepepizy

MIHIMQIBHUN  KOe(DIMiEHT 301IbIICHHS
PO3paxyHKOBHUX HABAHTAXKEHb Y TUIONIHMHI
JUTSL OCSATHEHHSI KPUTUYHOTO OTOpY TPH
BTpaTi CTIMKOCTI y NpPYXHIA cTamii 3a
3TUHAJIBHOI 200 3TMHAIBHO-KPYTHUIHHOO
dbopmamu

XapaKTepUCTUYHE 3HAYCHHS OIMOpYy Ha
CTHCK

XapaKTepUCTUYHE 3HAYCHHS OIOpY Ha
IO 3rMHATBHOTO MOMEHTY BIJHOCHO OCi
yy

XapaKTepUCTHYHE 3HAYCHHS OMOpy Ha
IO 3rHHAILHOTO MOMEHTY BIJHOCHO OCi
Z-7

MiCI[eBa CHJIa, MPHKIAJICHA O KOXXHOTO
elIeMeHTa B'A3e Yy MICHAX YTBOpPEHHS
IUTACTHYHUX [IAPHIPiB

CTiliKa JOBJKMHA CETMEHTA

MIPHUBEJICHA JIOBKUHA BITKU

BIJICTAaHb MDK IICHTPAMH Baru TepepisiB
BITOK KOJIOHHU CKJIQJIEHOTO TIEpepizy
BIJICTaHb MK 3aKpIIUIEHHSAMH TOSICY

KyT MDD OCSMHU BITKHM Ta 3’€IHYBaJIbHUX
TTAHOK

MIHIMQJIBHUN pajlyc 1HEpIii OJMHOYHHX
KYTHKIB

TJIOIA OJTHI€T BITKM KOJIOHH CKJIaJICHOTO
nepepizy

pPO3paxyHKOBE 3YyCHIUIS Yy BITII
eJIEMEHTa CKJIaJIEHOTO TIepepizy

JUTSL

pPO3paxyHKOBE 3HAYECHHS MaKCUMaJIbHOTO

MOMEHTY [UIS €JIEMEHTa CKJIaJIeHOTO
nepepizy Ha cepeivHi HOro TOBXKUHU
MOMEHT 1HEpIlli e(PEeKTUBHOTO Tepepizy
CKJIQJICHOTO TIepepi3y

YKOPCTKICTh Ha 3CYB CKIIQJICHOTO Mepepi3y
31 3’¢IHYBAIBHHUMH IUTaHKamMu  a0bo
PO3KICHUMU TpaTKaMu

KIJIBKICTH TUIOIINH 3’ € IHYBaJIbHUX
IUTAaHOK
MJIoma  OJHOTO  PO3KOCY  KOJIOHH

CKJIQJICHOTO TIepepi3y
JIOBXKHMHA PO3KOCY KOJIOHU CKJIaJICHOTO

Xop

Qlult,k

Ocr,op

NRrk

My,Rk

Mz,Rk

Qm

Lstable
Lch
ho

Ag
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reduction factor for the

dimensional slenderness Xop

minimum load amplifier of the design
loads to reach the characteristic
resistance of the most critical cross
section

non-

minimum amplifier for the in plane
design loads to reach the elastic
critical resistance with regard to
lateral or lateral torsional buckling

characteristic value of resistance to
compression

characteristic value of resistance to
bending moments about y-y axis

characteristic value of resistance to
bending moments about z-z axis

local force applied at each stabilized
member at the plastic hinge locations

stable length of segment

buckling length of chord

distance of centrelines of chords of a
built-up column

distance between restraints of chords
angle between axes of chord and
lacings

minimum radius of gyration of single
angles

area of one chord of a built-up
column

design chord force in the middle of a
built-up member

design value of the maximum
moment in the middle of the built-up
member

effective second moment of area of
the built-up member

shear stiffness of built-up member
from the lacings or battened panel

number of planes of lacings
area of one diagonal of a built-up

column
length of a diagonal of a built-up
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nepepizy

Ay ioma oxHiel criiiku (abo TmorepedHoro
€JIEMEHTA) KOJIOHU CKJIAJICHOTO Tepepizy

Ich MOMEHT 1HepIii MosICy y MIIOLINHI

Ib MOMEHT 1HEepIIil TIAaHK! y TUIONIUHI

1) Koe(irieHT epeKTUBHOCTI

Iy paziyc iHepitii (BiIHOCHO OCi Y — V)

Jlooamox A

Chy Koe(ilieHT mepexoay J0 EKBIBAJICHTHOI
NPSMOKYTHOI €I0PU MOMEHTIB

Cmz KOoeQIlLlieHT Mepexoay A0 EKBIBAJIEHTHOT
MPSIMOKYTHOT €ITIOPH MOMEHTIB

CmLt  koedilieHT mepexoay A0 €KBIBaJIEHTHOI
MPSIMOKYTHOI €ITIOPY MOMEHTIB

My kKoedirieHT

Mz Koe(ilieHT

Nery  KpUTHYHA cuja MpU BTPaATi CTIMKOCTI B
NpPYKHIH CTaii 3a 3rHHAIBHOI0 (OPMOIO
BITHOCHO OC1 Y - y

Nerz  KpUTHYHA cHja MPH BTPaATi CTIHKOCTI B
NpYXHii cTanii 3a 3ruHaIBLHOI (HOPMOIO
BIJTHOCHO OC1 Z - Z

Cyy KoedirieHT

Cyz Koe(iIieHT

Cyy KOe(]ilieHT

Cx Koe(iIieHT

Wy KOe(]ilieHT

W; KoeirieHT

Npl KOe(]ilieHT

M MAKCHMAIbHE 3HAUCHHS Xy abo A,

bLt KoeiIieHT

CLT Koe(ilieHT

dor KoeiIieHT

eLT Koe(ilieHT

WYy CIIBBIJHOIICHHS] MOMEHTIB Ha KIHIISIX
€JIEMEHTY BIIHOCHO OC1 Y - V;

Cmyo0 KoedirieHT

Cmzo KoedirieHT

aLT KoedirieHT

I nocrtiiiHa kpyueHHs CeH-Benana

Mi ed(X) MakcuMabHHIA

|0x]

MOMEHT 1HEepIIil BIJHOCHO OCl Y - Y

MOMEHT 32
MEPIIOTO MOPSAKY
MaKCHUMaJIbHE MOB3JOBXKHE MEePEeMIilICHHS
€JIEMEHTa

TEOPIEI0

JCTY-H B EN 1993-1-1:2010
column

Ay area of one post (or transverse
element) of a built-up column

Ich in plane second moment of area of a
chord

lo in plane second moment of area of a
batten

p efficiency factor

Iy radius of gyration (y - y axis)

Annex A

Cmy  equivalent uniform moment factor

Cmz  equivalent uniform moment factor

CmLt  equivalent uniform moment factor

Hy factor

Mz factor

Nery  elastic flexural buckling force about
the y - y axis

Nerz  elastic flexural buckling force about
the z - z axis

Cyy  factor

Cy: factor

Czy factor

Cz factor

Wy factor

W, factor

Npl factor

A Maximumof &, and A,

bt factor

CLT factor

dur factor

eLT factor

Wy ratio of end moments (y-y axis)

Cmyo factor

Cmzo factor

aLT factor

I St. Venant torsional constant

second moment of area about y-y
axis

Mi ed(X) maximum first order moment

|0x]

maximum  member
along the member

displacement
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Jlooamox B

Ols KoeirieHT

Olh Koe(ilieHT

Cnm Koe(ilieHT mepexoay A0 EKBIBaJICHTHOI
NPSMOKYTHOI €I0PU MOMEHTIB

Jlooamox AB

YG YAaCTKOBHM KOE(DIIEHT JUIsl TMOCTIHHUX
HaBaHTAXCHb

Gk XapaKTEepUCTUYHE 3HAYEHHA IOCTIHHMX
HaBaHTaXCHb

YQ YAaCTKOBHM KOE(QIIIEHT A 3MIHHUX
HaBaHTaXCHb

Qk XapaKkTEepUCTHUYHE 3HAYEHHS  3MIHHHMX
HaBaHTaXCHb

Jlooamox BB

Xeﬁv epeKTHBHa THYYKICTh TIpH  BTparti
CTIMKOCTI BIJHOCHO OCi V - V

Xeﬁy epeKTUBHa THYYKICTh TIpH  BTparTi
CTIKOCTI BITHOCHO OC1 Yy - Y

Xem eeKTUBHA THYYKICTb IpH  BTpaTi
CTIMKOCTI BiZIHOCHO OCi Z - Z

L KOHCTPYKTHBHA JIOBKUHA

Ler pO3paxyHKOBa JOBKHUHA

S 3CyBHa KOPCTKICTB, 3abe3neueHa
HACTUIIOM

lw CEKTOpiambHUM MOMEHT iHepii
MOTIEPEUHOTO TIepepi3y

Csk  KpyTHa >KOPCTKICTb NpH Oe3nepepBHOMY
PO3KpIIUTIOBaHHI CYLIJIBHUM CEpEeOBU-
eM

Ky KOeQILI€EHT, 10 BpPaxoOBYe€ THII
PO3paxyHKy

Ks KOEe(]IIi€EHT, 10 BpaxoBYye PO3MOILI
MOMEHTIB 1 THIT 3aKPIMJICHHS

Csrk KpyTHa KOPCTKICTB, 3abe3neueHa
CTIAKOIO CYIITLHOIO KOHCTPYKITIEIO, 3a
NPUITYIIEHHS 11 JKOPCTKOIrO 3’€HaHHA 3
€JIIEMEHTOM

Csck KpyTHa >KOPCTKICTh, sKa 3a0e3meucHa
3'€JHAHHAM MDK Oallkol 1 CYIUJIBHOIO
KOHCTPYKIIIEIO

Csopk KpyTHa JKOPCTKICTb, BHUBEJIEHa Ha OCHOBI
po3paxyHKy pAedopmariiii BUKPHUBICHHS
HOTIEPEYHHX MepepiziB Oanku

Lm CTIfiKa JOBKHMHAa MK CYMDKHUMH pPO3-

KPIIUIEHHSMH BiJl IOIEPEYHOTO 3CYBY

JACTVY-H b EN 1993-1-1:2010

Annex B

Os factor

Oh factor

Cm equivalent uniform moment factor

Annex AB

YG partial factor for permanent loads

Gk characteristic value of permanent
loads

7o) partial factor for variable loads

Qx characteristic value of variable loads

Annex BB

A, effective slenderness ratio for
buckling about v - v axis

Ay, effective  slenderness ratio  for
buckling about y - y axis

Ay, effective slenderness ratio for
buckling about z-z axis

L system length

Ler buckling length

S shear stiffness provided by sheeting

lw warping constant

Csx  rotational stiffness provided by
stabilizing continuum and
connections

Ky factor for considering the type of
analysis

Ks factor for considering the moment
distribution and the type of restraint

Csrk rotational stiffness provided by the
stabilizing continuum to the beam
assuming a stiff connection to the
member

Cock rotational stiffness of the connection
between the beam and the stabilizing
continuum

Copk rotational stiffness deduced from an
analysis of the distorsional deformati-
ons of the beam cross sections

Lm stable length between adjacent lateral

restraints
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Lk CTiiKa JOBXXMHA MIX CYMIXHUMH pO3-
KPITUICHHSIMHU BiJl KpYUEHHS

Ls CTiiKa JOBXMHA MDK IIIApHIPOM ILjIac-
TUYHOCTI 1 CYMIDKHUM PO3KPITUICHHSM Bif
KpPY4YCHHS

C1 MOTIPABKOBHH KOE(]ILi€HT, 110 BPaxoBYeE
PO3IOA1I MOMEHTIB

Cm MONPABKOBUM KOE(DIIIEHT IS MOMEHTY,
10 3MIHIOETHCS JTHIHHO

Cn MONPABKOBUM KOE(DIIIEHT IS MOMEHTY,
10 3MIHIOETHCS HETHIHO

a BIJICTAHbP MDK IIEHTPOM Baru Tepepizy

€JIEMEHTa 3 INApHIPOM IJIACTUYHOCTI 1
IICHTPOM Bark Iepepily  eleMeHTa

PO3KPITUICHHS

Bo KoedirieHT

B1 KoeimieHT

B> KoedirieHT

n BiJTHOIIICHHS KPUTHIHUX 3HAYCHb
OCBHOBHUX CHII

Is paxmiyc iHepuii BiIHOCHO LEHTpa Baru
€JIEMEHTa PO3KPIIIICHHS

Bt anreOpaiyHe BiJHOIICHHS MEHIIOTO [0
OUIBIIIOrO0 MOMEHTIB Ha KIHIAX €JIEMEHTA

R1 MOMEHT y BH3HAUYCHOMY TIepepi3y ele-
MEHTa

R MOMEHT y BH3HAYCHOMY IIepepi3y ele-
MeHTa

Rs MOMEHT y BH3HAau€HOMY Iepepizy ere-
MEHTa

R4 MOMEHT y BH3HAau€HOMY IIepepizy ere-
MeHTa

Rs MOMEHT y BH3HAau€HOMY Iepepizy ere-
MeHTa

Re MakcuMayibHe 3Ha4deHHs 13 R1 Ta Rs

Rs MakCUMajbHE 3HAUY€HHS 3TUHAIBHOTO
MOMEHTY 110 J0BXUHI Ly

c KOE(]IIIEHT 3BY>KEHHS

hn JI0JJAaTKOBA BUCOTA ByTa a00 3BY)KECHHS

hmax ~ MakcMMajabHa  BHCOTa  IOMEPEYHOTO
nepepisy B Mexax JOBXKUHH Ly

hmin  MiHIMaTBHA BHCOTA MTOTICPEIHOTO
nepepisy B Mexax JOBXKUHH Ly

hs BEepPTHKAJIbHA BHCOTA Iepepizy 0e3 ByTa

Ln JOB’KMHA ByTa B MeXaX JOBXKUHU Ly

Ly BIJICTaHb MK TOYKAMH PO3KPIIUICHHS

1.7 YMOBHI TMO3HAYEHHA 1JIsI OCEA
EJEMEHTA

JACTVY-H b EN 1993-1-1:2010

Lk stable length between adjacent
torsional restraints

Ls stable length between a plastic hinge
location and an adjacent torsional
restraint

C1 modification factor for moment
distribution

Cm modification factor for linear moment
gradient

Cn modification factor for non-linear
moment gradient

a distance between the centroid of the

member with the plastic hinge and
the centroid of the restraint members

Bo factor

B1 factor

B> factor

n ratio of critical values of axial forces

Is radius of gyration related to centroid
of restraining member

Bt ratio of the algebraically smaller end

moment to the larger end moment
Ri1 moment at a specific location of a

member

R2 moment at a specific location of a
member

Rs3 moment at a specific location of a
member

Ra4 moment at a specific location of a
member

Rs moment at a specific location of a
member

Re maximum of Ry or Rs

Rs maximum value of bending moment
anywhere in the length Ly

c taper factor

hn additional depth of the haunch or
taper

hmax ~ maximum depth of cross-section
within the length Ly

hmin ~ minimum depth of cross-section
within the length Ly

hs vertical depth of the un-haunched
section

Ln length of haunch within the length Ly

Ly length between restraints

1.7 CONVENTIONS FOR MEMBER
AXES
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(1) BarampHi TO3HAYEHHS IS OCEH eleMeHTa
TaKi:

X-X B3JIOBK €JIEMECHTA
y-y BICh TIONEPEYHOTO MEepepizy
z-z BiCh MOIEPEYHOTO TIEpepizy

(2) BHKOpHUCTOBYIOTHCSI Taki MO3HAYCHHS OCEH
MOTIEPEYHOr0 Nepepi3y CTajJeBUX €JIEeMEHTIB!
—y 3arajJbHOMY BUIAJKY:

y-y BiCh TIONEPEYHOro Iepepidy, Ho mapa-
JIeNIbHA TIOJTUISM
z-z BiCh  MOIEpPEYHOro  mepepizy, 110

NEPIICHIUKYIISIPHA JI0 TTOJTHIH
— JUIS TIepepi3iB KyTHKIB!

y-y BiCh, 110 TIapajelibHa MEHIIIH ITOJIHYIT

z-z BiCh, IO MEPIEHAUKYJIIPHA 10 MEHIIOT
MOJTNIKU

— Yy pa3i HeoOX1IHOCTI:

u-u OCHOBHA rojI0BHA (ITpH HE30Iry 3 BiCCIO Y-
y)

V-v JpyropsiiHa TOJIOBHA Bich (TIPH HE30iry 3
BICCIO Z-Z)

(3) o3uaueHHs AjIs pO3MIPIB Ta OCEH MPOKATHUX
cTaneBuX npodiniB HaBegeHI Ha pUCYHKY 1.1.

(4) Tpu mno3HaYeHHI MIAPSAKOBUX IHICKCIB
MOMEHTIB O3HAYAETHCI BiCh, BIIHOCHO SIKOI i€
MOMEHT (HampsAM BEKTOP-MOMEHTY).

MMPUMITKA. IlpaBuia, mo MicTATbCS Yy I[bOMY CTaHIAPTI,
CTOCYIOTBCSI XapaKTEPHCTHK BiTHOCHO TOJIOBHHMX OCEH, fIKi,
AK IIPaBWJIO, BU3HAYAIOTBCS OCSIMH Y-y Ta Z-Z M
CUMETPHYHHX IIepepi3iB abo ocAMH U-u Ta V-V s
HECHUMETPUYHHUX IIepepi3iB, TAKUX K KYTHKH.

JACTVY-H b EN 1993-1-1:2010

(1) In general the convention for member
axes is:

X-X along the member

y-y axis of the cross-section

z-Z axis of the cross-section

(2) For steel members, the conventions used
for cross-section axes are:

— generally:

Y-y cross-section axis parallel to the
flanges

z-Z cross-section axis perpendicular to
the flanges

— for angle sections:
y-y axis parallel to the smaller leg
z-Z axis perpendicular to the smaller leg

— where necessary:

u-u major principal axis (where this does
not coincide with the y-y axis)

V-V minor principal axis (where this does
not coincide with the z-z axis)

(3) The symbols used for dimensions and axes
of rolled sections are indicated in Figure 1.1.

(4) The convention used for subscripts, which
indicate axes for moments is: "Use the axis
about which the moment acts."

NOTE: All rules in this Eurocode relate to principal
axis properties, which are generally defined by the
axes y -y and z - z for symmetrical sections and by the
u-uand v -v axis for unsymmetrical section such as
angles.
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Figure 1.1 Dimensions and axes of sections



2 OCHOBU ITPOEKTYBAHHA
2.1 BUMOI'
2.1.1 OcHoBHi BUMOTH

(1)P TIpoekTyBaHHS CTaleBMX KOHCTPYKIIii
CJII 3IIMCHIOBATY BIAIIOBIAHO OO0 3arajibHUX
npasui, HaBeneHux B EN 1990.

(2) Onsa crameBuX KOHCTPYKINH TaKOX CIIiJ
3aCTOCOBYBaTH JOJATKOBI TOJOXCHHS, HaBe-
JIeH1 y [bOMY PO3/IiJIi.

(3) Ocuosni Bumoru po3ainy 2 EN 1990 mno-
BHHHI BBa)XKaTHCs 3a0€3IIE€YCHUMH IPU BHKO-
pHUCTaHHI METOJly TPAaHWUYHUX CTaHIB Y IOEJ-
HaHHI 3 METOJIOM YaCTKOBHMX KOE(IIli€EHTIB Ha-
miHOCTI Ta KOMOIHaIill HaBaHTa)XeHbL, HaBe-
nenux B EN 1990, pa3om i3 BrumMBamu, HaBe-
neanmu B EN 1991.

(4)P Crnig BHKOPHUCTOBYBATH IMpaBUiIa MO0
OMOpiB, eKCIUTyaTaliiHOl MNPUIATHOCTI Ta
JIOBIOBIYHOCTI, HaBe/IEHI B PI3HUX YaCTHHAX

EN 1993.
2.1.2 YupasJiiHHs HajiliHicTIO

(1) Komu  BuMarawThcs  pi3Hi  piBHI
HaJlHOCTI, 11 piBHI OakaHO 3a0e3neuyBaTu
BIJMIOBITHUM BHOOPOM YIIPaBIIIHHA SIKICTIO
IIpU MPOEKTYBAaHHI Ta BUTOTOBJIEHHI 3TiJHO 3

Honatkom C EN 1990 1 EN 1090.

2.1.3 Po3paxyHKoOBHIi TepMiH eKcIIyaTauii,
AOBIOBIYHICTB i AKUBYUICTH

2.1.3.1 3acanvui nonoowcenus

(1) 3anexxHo Bix BUIY AiH, 110 BILUIUBAIOTH Ha
JIOBIOBIYHICTh 1 PO3pPaxyHKOBUH  TepMiH
excrutyararii  (muB. EN  1990), wmeranesi
KOHCTPYKIIii HEOOXiHO:
— IPOEKTYBATH 13 3a0e3MeyeHHIM
MPOTUKOPO31MHOI CTIKOCTI MUISIXOM:
— BIAMOBIIHOTO 3aXKCTy IOBEPXHI (IUB.
EN 1SO 12944);
— 3aCTOCYBaHHA CTaji, CTIHKOi [0
aTMochepHoi Kopo3ii;
— 3aCTOCYBaHHS HEIp)KaBito4yoi cTaji (JIuB.
EN 1993-1-4);

JACTY-H b EN 1993-1-1:2010
2 BASIS OF DESIGN
2.1 REQUIREMENTS
2.1.1 Basic requirements

(1)P The design of steel structures shall be in
accordance with the general rules given in EN
1990.

(2) The supplementary provisions for steel
structures given in this section should also be
applied.

(3) The basic requirements of EN 1990 section
2 should be deemed to be satisfied where limit
state design is used in conjunction with the
partial factor method and the load
combinations given in EN 1990 together with
the actions given in EN 1991.

(4)P The rules for resistances, serviceability
and durability given in the various parts of EN
1993 should be applied.

2.1.2 Reliability management

(1) Where different levels of reliability are
required, these levels should preferably be
achieved by an appropriate choice of quality
management in design and execution,
according to EN 1990 Annex C and EN 1090.

2.1.3 Design working life, durability and
robustness

2.1.3.1 General

(1) Depending upon the type of action
affecting durability and the design working
life (see EN 1990) steel structures should be:

— designed for corrosion by means of:

— suitable surface protection (see EN I1SO
12944);
— the use of weathering steel;

— the use of stainless steel
(see EN 1993-1-4);
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— IPOEKTYBATH 13 3a0€3MEYeHHSIM JOCTaTHHOL
BTOMHOI qoBrosiudocTi (auB. EN 1993-1-9);

— MPOEKTYBATH 3 ypaxyBaHHSM 3HOCY;

— po3paxoByBatu Ha aBapiiini mii (mmuB. EN
1991-1-7);

— BUKOHYBATU OTJIsI]L KOHCTPYKIIi i
MiITPUMYBATH 1X TEXHIYHUN CTaH.

2.1.3.2 Po3paxynkoguti mepMmin excniyamayii

bydigenwv i cnopyo

(1)B Po3paxyHkoBHWil TepMiH eKCILTyaTamii
CIiJlT MPUUMATH PIBHUM MEPiOIy, BIPOIOBK
SIKOTO OyHIBIIIO TepeadadaeThCss BUKOPHUCTO-
BYBaTH 3a Ii IPU3HAYCHHSAM.

(2)B Jlna Bu3HaueHHs TepeadadyyBaHOTO pO3-
pPaxyHKOBOTO TEpMiHY eKCIuTyaTamii OymiBii
nmuBuch Tabimiro 2.1 EN 1990.

(3)B [llomo KOHCTPYKTUBHHX EJIEMEHTIB, SIKI
HE MOXYTh OyTH 3ampOCKTOBaHI Ha BECh
PO3PaxXyHKOBHI TEPMiH EKCILTyaTallii OymiBi,
muBuch 2.1.3.3(3)B.

2.1.3.3 J{oszo6iunicmo 6ydigens i cnopyo

()B  JIns  3a0e3meueHHs  JOBTOBIYHOCTI
OymiBii Ta iX €JIIeMEHTIB HeoOXigHO abo
pO3paxoByBaTH Ha BIUIUB HaBKOJHUIIHHOTO
Cepe/IOBHINA 1 BTOMY, SIKIO BOHA Ma€ MicIle,
a00 3axXHIIaT 1X BiJ I[UX BILIMBIB.

(2)B BruuBu ctapiHHs MaTepiany, Kopo3sii abo
BTOMH, SKIIO BOHM MAalOTh MiCIle, HEOOXIJHO
BpaxoOBYBaTH IUISIXOM HAaJEXKHOTO BUOOPY
matepiani, quBuch EN 1993-1-4 i EN 1993-
1-10, 1 meraneii, guBuch EN 1993-1-9 abo
IUSIXOM KOHCTPYKTHMBHOTO 3amacy 1 BHOOpY
BiJIMOBIHOI CUCTEMH 3aXUCTY BiJl KOPO3ii.

(3)B Skmo OymiBisi BKIIOYAE €IEMEHTH, IO
noTpedyoTh 3aMiHM (HAampHKIaJ, ONOpU B
30Hi1 oCiZIaHHs TPYHTY), HEOoO0X1JTHO
MEPEBIPUTH MOXKJIUBICTD X O€3MEeUHO1 3aMiHH,
pO3MIANA0YM 11 SIK KOPOTKOYACHY IIPOEKTHY
CUTYaIIIIO.

2.2 IPUHOUIIX PO3PAXYHKY 3A

JACTVY-H b EN 1993-1-1:2010

— designed for sufficient fatigue life (see EN
1993-1-9);

— designed for wearing;

—designed for accidental actions (see EN
1991-1-7);

— inspected and maintained.

2.1.3.2 Design working life for buildings

(1)B The design working life should be taken
as the period for which a building structure is
expected to be used for its intended purpose.

(2)B For the specification of the intended
design working life of a permanent building
see Table 2.1 of EN 1990.

(3)B For structural elements that cannot be
designed for the total design life of the
building, see 2.1.3.3(3)B.

2.1.3.3 Durability for buildings

(1)B To ensure durability, buildings and their
components should either be designed for
environmental actions and fatigue if relevant
or else protected from them.

(2)B The effects of deterioration of material,
corrosion or fatigue where relevant should be
taken into account by appropriate choice of
material, see EN 1993-1-4 and EN 1993-1-10,
and details, see EN 1993-1-9, or by structural
redundancy and by the choice of an
appropriate corrosion protection system.

(3)B If a building includes components that
need to be replaceable (e.g. bearings in zones
of soil settlement), the possibility of their safe
replacement should be verified as a transient
design situation.

2.2 PRINCIPLES OF LIMIT STATE
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I'PAHUYHUMU CTAHAMUAU

(1) Onopu monepeuHuX MEpepisiB i €IEMEHTIB,
Bkazani B npomy EN 1993-1-1, nns rpanud-
HUX CTaHIB 32 HECYYOIO 3JIaTHICTIO, K BHU3HA-
gero B EN 1990, 3.3, Ga3yroThcsi Ha BHIIPO-
OyBaHHSX, ITiJ] YaC SKUX BUSABISAETHCS IJIACTH-
YHICTh MaTepialliB, JOCTAaTHSA IS MiATBEP.-
KCHHSI CIIPOIIEHUX PO3PAXyHKOBHUX MOJIEIICH.

(2) Tomy omopu, Bkazani y upomy EN 1993-1-1,
MO)KHA 3aCTOCOBYBAaTH 3a YMOBH JOTPUMAaHHS
BUMOT JI0 MaTepialliB, HABSJCHUX y PO3ALT 3.

2.3 OCHOBHI 3MIHHI

2.3.1 HaBaHTaXeHHS Ta BILUIMBU HABKO-
JIMIIHBOTO CepeoBHUINa

(1) TIpu npoekTyBaHHI CTaJCBUX KOHCTPYKT-
Iii HAaBaHTaXCHHS HEOOXIMHO TpHUUMATH 3a
EN 1991. Illogo xomOiHalili HaBaHTaXCHb 1
JaCTKOBHX KOC(MIIIEHTIB HAMIMHOCTI JTUBHUCH

Homatox A EN 1990.

IIPUMITKA 1. Hamjonaneuuii  JlogaTtok  Moxe
BU3HAYaTH Mil JJIsI OCOOJNMBUX peErioHaJbHHUX abo
KJIIMaTHYHUX YM aBapiiHUX CUTYyamii.

[PUMITKA 2B. Illogo mpomopIiifHOT0 HaBaHTaXEH-
HS 171 TIOKPOKOBOTO MeToay nmuBuch lomarox AB.1.

[NPUMITKA 3B. Iloao cnpomieHoro npuKiIajeHHs
HaBaHTakeHb AUBUCH JJomatok AB.2.

(2) HaBanTaxkeHHsI, IO pO3IJSIAIOTHCA Ha
cTajil 3BeCHHS, HEOOX1HO MPUHMATH 3T1AHO 3
EN 1991-1-6.

(3) 3a HeoOxigHOCTI BpaxyBaHHs mepenodady-
BaHUX aOCOJIFOTHUX 1 HEPIBHOMIPHUX OCa/I0K
CJIiJ BUKOPUCTOBYBATH HaMOLIbII JOCTOBIPHI
OIIHKM MPHUKIIAJEHUX aedopMmartiii.

(4) BoiuBu  HepiBHOMIPHHX — OCaZoKk  abo
MpuUKIaieHux aedopMariiiif, abo iHIIUX BHIIB
MOTICPEAHHOT0 HANIPY)KCHHSI, K1 MPUKJIaIat0-
TBCSA TPHU 3BEJIEHHI, CIiJ BpaxoBYyBaTH B
pO3paxyHKy 3a 1X HOMIHAJIBHOI BEITMYUHOIO
Pk sk mocTiiiHi BIUIMBM 1 TpylyBaTH pa3oM 3
IHIITUMHY TIOCTIMHUMHY BIUIMBaMH Gk sk €UHY

nito (Gk + Py).
(5) BB BTOMHM, He Bu3HaueHi y EN 1991,
cma Bu3HayaTu 3rigHo 3 Jlomatkom A EN

JACTVY-H b EN 1993-1-1:2010
DESIGN

(1) The resistances of cross-sections and
members specified in this EN 1993-1-1 for the
ultimate limit states as defined in EN 1990,
3.3 are based on tests in which the material
exhibited sufficient ductility to apply
simplified design models.

(2) The resistances specified in this EN 1993-
1-1 may therefore be wused where the
conditions for materials in section 3 are met.

2.3 BASIC VARIABLES

2.3.1 Actions and environmental influences

(1) Actions for the design of steel structures
should be taken from EN 1991. For the
combination of actions and partial factors of
actions see Annex A to EN 1990.

NOTE 1: The National Annex may define actions for
particular regional or climatic or accidental situations.

NOTE 2B: For proportional loading for incremental
approach, see Annex AB.1.

NOTE 3B: For simplified load arrangement, see Annex
AB.2.

(2) The actions to be considered in the erec-
tion stage should be obtained from EN 1991-1-6.

(3) Where the effects of predicted absolute
and differential  settlements need be
considered, best estimates of imposed
deformations should be used.

(4) The effects of uneven settlements or
imposed deformations or other forms of
prestressing imposed during erection should
be taken into account by their nominal value
Pk as permanent action and grouped with other
permanent actions Gk from a single action (P«
+ Gk).

(5) Fatigue actions not defined in EN 1991
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1993-1-9.

2.3.2 BaacTtuBocTi MaTepiaiB i BUpo6iB

(1) BmactuBocti marepiaiiB JUisl CTaJeBUX 1
1HIUX OyiBEJIBHUX BUPOOIB Ta T€OMETPUYHI
JaHi, IO BUKOPUCTOBYIOTHCS TIPU MPOCK-
TyBaHHI, CJiJl BU3HAYaTH 3a BiJMOBIIHUMU
EN, ETAG a6o ETA, sgaxmo iHIme He
BCTaHOBJICHE B I[bOMY CTaHJIAPTI.

2.4 TIEPEBIPKA 3A METOJOM YACT-
KOBHUX KOE®IIOICHTIB HAIIMHOCTI

2.4.1 Po3paxyHkKoBi
BOCTell MaTepiaJiB

3HAYCHHA BJIAaCTH-

(1) Hpu npoekTyBaHHI CTaNCBUX KOHCTPYKT-
I XapaKTepUCTHUHE 3HaYeHHs Xk a00 HOMi-
HaJlbH1 3Ha4eHHs Xn BacTHBOCTEl MaTepialip
CIIiJ] 3aCTOCOBYBATH, SIK 3a3HAYCHO Y IIbOMY
€BpOKO/Ii.

2.4.2 Po3paxyHKOBi 3HAYeHHSI reOMeTpPHUY-
HUX JaHUX

(1) Teomerpuuni gaHi Ui MOMEPEUHUX
mepepiziB 1 cucTeM MOXKHa MpHMaTH 3a
cragmapramu  hEN  Ha  BuUpoOM  abo
KpecneHHamu BigmoBigHo g0 EN 1090 1
PO3IJISIIATH SIK HOMIHAIBH1 3HAUEHHS.

(2) Po3paxyHKOBI 3HAYE€HHS T'€OMETPHYHHUX
HE/IOCKOHAJIOCTEH, SKI BU3HAYEHI y I[bOMY
CTaHJApTi, € EeKBIBAJICHTHUMH T€OMETPHY-
HUMH HEJOCKOHAJOCTSIMHM, IO BpPaXxOBYIOTh
BILTUBHU:

— TEOMETPUYHUX HEAOCKOHAJIOCTeH eJaeMeH-
TiB, sIKI OOYMOBJIEHI F€OMETPUYHUMU JOIyC-
KaMH y CTaHjaapTax Ha BUpPOOM i1 cTaHmapTi Ha
BUTOTOBJICHHST,

— KOHCTPYKTHBHHX HEJOCKOHAJIOCTEH BHac-
JIIJOK BUTOTOBJIEHHS 1 3BE€ICHHS;

— 3QIHIITKOBUX HAIPYXKEHB,

— MIHJTUBOCTI ME€X1 TEKY4OCTI.

2.4.3 Po3paxyHKoBi onopu

JACTVY-H b EN 1993-1-1:2010

should be determined according to Annex A
EN 1993-1-9.

2.3.2 Material and product properties

(1) Material properties for steel and other
construction products and the geometrical data
to be used for design should be those specified
in the relevant ENs, ETAGs or ETAs unless
otherwise indicated in this standard.

2.4 VERIFICATION BY THE PARTIAL
FACTOR METHOD

2.4.1 Design values of material properties

(1) For the design of steel structures
characteristic value Xk or nominal values X
of material properties should be used as
indicated in this Eurocode.

2.4.2 Design values of geometrical data

(1) Geometrical data for cross-sections and
systems may be taken from product standards
hEN or drawings for the execution to EN 1090
and treated as nominal values.

(2) Design values of geometrical
imperfections specified in this standard are
equivalent geometric imperfections that take
into account the effects of:

— geometrical imperfections of members as
governed by geometrical tolerances in product
standards or the execution standard,

— structural imperfections due to fabrication
and erection;

— residual stresses;
— variation of the yield strength.

2.4.3 Design resistances
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(1) Ans craneBHX KOHCTPYKIINA 3aCTOCOBY-
eThes hopmyia (6.6¢) a6o (6.6d) EN 1990:

JACTVY-H b EN 1993-1-1:2010

(1) For steel structures equation (6.6¢) or
equation (6.6d) of EN 1990 applies:

1
Ry=—Ry (nlxkl;nixki;ad) (2.1)

M
ae:
Rk — xapakTtepucTHYHE 3HA4YEHHS KOHKpET-
HOTO OIOpY, IO BU3HAYAETHCS 33 HOPMATHUB-
HUM a00 HOMIHAJBPHMM 3HAYEHHSMHU BJIACTH-
BOCTEH MarepiajiB i po3MipiB;
YM — 3arajJpbHUA YacTKOBHHA KOEQIIIEHT
HAAIHHOCTI JJI1 KOHKPETHOTO OMOpY.

IIPUMITKA. Iono mosnaueHs 71, i Xii, Xii i ad
mueuck EN 1990.

2.4.4 TlepeBipka cTaTH4YHOI

(EQU)

piBHOBaru

(1) PiBeHp HamiMHOCTI JJIs1 MEPEBIPKU CTATH-
HOi piBHOBarw, BUKJIaneHui y Tabmmmi 1.2(A)
Honatka A EN 1990, 3acTocoByeThCsl TakoX
JI0 PO3PAaXyHKOBHUX CHUTYAIlid, SKi CKBIBAJICHT-
tHi (EQU), Hanpukiang, npu MOpOSKTYBaHHI
byHIaMEHTHUX aHKepiB abo mpu mepemipii
IiJIBEJICHHSI OITOP HEPO3PI3HUX OAJIOK.

2.5 PO3PAXYHOK HA OCHOBI BMHII-
POBYBAHDb

(1) Omopu Rk y mpomMy cTaHmapTi HEOOXiIHO
Bu3HauatH 3a JJogatkom D EN 1990.

(2) Jnst pekoMeHAOBaHUX KJIaciB MOCTIHHUX
YaCTKOBUX  KOE(QIIIEHTIB  HAIIAHOCTI  Pmi
XapaKTepUCTHUHI 3HaueHHs Rk BU3HaueH1 3

where:

Rk — is the characteristic value of the particular
resistance determined with characteristic or
nominal values for the material properties and
dimensions;

ym — is the global partial factor for the
particular resistance.

NOTE: For the definition of 71, i, Xi1, Xk and ag see
EN 1990.

2.4.4 Verification of static equilibrium

(EQU)

(1) The reliability format for the verification
of static equilibrium in Table 1.2(A) in Annex
A of EN 1990 also applies to design situations
equivalent to (EQU), e.g. for the design of
holding down anchors or the verification of
uplift of bearings of continuous beams.

2.5 DESIGN ASSISTED BY TESTING

(1) The resistances Rk in this standard have
been determined using Annex D of EN 1990
(2) In recommending classes of constant

partial factors ymi the characteristic values Rk
were obtained from

Re =Ry Ywi 1 (2.2)

pi(H
Rd¢ — po3paxyHkoBi 3HadeHHs 3rigHo 3 [lo-
matkoM D EN 1990;

YMi — PEKOMEH/IOBaH1 YaCTKOB1 KOE(IIIEHTH.

MMPUMITKA 1. YucnoBi 3HA4YeHHS PEKOMEHIOBAHHUX
YaCTKOBUX KOE(DIIi€HTIB Ymi BU3HAUCHI TAaKUM YHHOM,
mo Ry gopiBHIOe TpuOIM3HO 5 %-KBaHTWIIO IS
0€3MeXHO1 KUTBKOCTI BUIIPOOYBaHb.

[MPUMITKA 2. Illomo XapakTepHUCTUYHHX 3HAYEHBb
MeXi BTOMH 1 YacTKOBUX KOE(]IIi€EHTIB BTOMH Ywmf

mmBuck EN 1993-1-9.

[MPUMITKA 3. Illomo XapakTepHCTHYHHUX 3HAYEHb

where:

Rqg  are design values according to Annex D
of EN 1990;

ymi  are recommended partial factors.

NOTE 1: The numerical values of the recommended
partial factors ymi have been determined such that Ry
represents approximately the 5 %-fractile for an infinite
number of tests.

NOTE 2: For characteristic values of fatigue strength
and partial factors yms for fatigue see EN 1993-1-9.

NOTE 3: For characteristic values of toughness
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OMOpy KPHXKOMY 3J1aMy Ta EJIEMEHTIB 3aXHCTy MpH
nepeBipii kpuxkoro 3namy ausrck EN 1993-1-10.

(3) Skmo omip Rk mast BUpOOiB 3aBOIACHKOTO
BUTOTOBJICHHSI BU3HAYAETHCS 3a JIOTIOMOTOIO
BUNPOOYBaHb, HEOOXIJIHO JOTPUMYBATHUCS
METOIUKH, HaBeACHOI B (2).

JACTVY-H b EN 1993-1-1:2010

resistance and safety elements for the toughness
verification see EN 1993-1-10.

(3) Where resistances Rk for prefabricated

products should be determined from tests, the
procedure in (2) should be followed.
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3 MATEPIAJIA
3.1 3AT'AJIbHI TOJIOKEHHS

(1) TIpu po3paxyHKY KOHCTPYKIIii HOMiHAJIb-
HI 3HAUYEHHS BJIACTHBOCTEH  MaTepialis,
HaBEJICHI B IIbOMY PO3JLUI, CIiJ] MPUUMATH SIK
XapaKTePUCTHYH1 3HAYCHHSI.

(2) s wactmaa EN 1993 oxoruiroe mpoekry-
BaHHS METAJICBUX KOHCTPYKIIH, BUTOTOBJIE-
HUX 13 CTaJli, IO BIANOBIJa€ Mapkam, HaBe-
neHuM y Tabmui 3.1.

MMPUMITKA. Illomo iHmMX cTajei Ta BUPOOIB NUBUCH
Hamionansuwmii JlogaToxk.

3.2 KOHCTPYKUIMHA CTAJIb
3.2.1 BaacTtuBocTti MaTepiaJiB

(1) HominanbHi 3HaueHHsT M1 TeKy4qocTi fy i
Meki MminHOCTI fy s KOHCTPYKIiHHOT cTasti
CIIiJ] OTPUMYBATH:

a) abo mpuiimaroun 3HaueHHs fy = Ren 1 fu = Rm
Oe3mocepeIHbO 3a CTAaHIaPTOM Ha BUPIO;

b) a0 3 BUKOPUCTAHHSIM CIIPOIICHHS, HaBe/Ie-
Horo y Tabmumi 3.1.

IMPUMITKA. Bubip moxe Oytu Hajganuit Haiionans-
HEM JlomaTkoM.

3.2.2 Bumoru 10 mjacTU4YHOCTI

(1) Mnst crameit BUMAra€ThCs MiHIMalbHA
B’S3KICTh, 5IKa MIOBHHHA OYTH BHpa)KE€Ha y Tep-
MiHaX TpaHUYHUX 3HAYCHB JIJIS:

— BigHomenus fu/fy Bu3HaueHOi MiHIMANTBHOT
Meki MiHocTi Ha po3puB fu 10 Bu3HaueHOI
MiHIMaIbHOT MeXi TeKy4ocTi fy;

— BIJIHOCHOTO BHJIOBKEHHS INpH PYHHYBaHHI
Ha 0a30Biil TOBXKHHI 3pa3Ka 5,65\/A_O (me Ao —

MOYaTKOBA TUIOIIA MOTIEPEYHOT0 TIepepizy);
— KpUTU4HOI Aedopmarii €y, € €y BIATOBITAE
Mexi MmirHocTi fu.

I[MPUMITKA. TI'panuuni 3HaueHHs BimHoiueHHs fu/fy,
BiTHOCHOTO BHIOBXEHHS IPH PYWHYBaHHI i KPUTUYHOI
nedopmarii & MOXyTh OyTm Bu3HaueHi y Harmiona-
neHOMY JlomaTtky. PekoMeHayI0ThCS Taki 3HAYSHHS:
—fulfy > 1,10;

— BIHOCHE BHUJIOBXKEHHS IIPH PYHHYBaHHI HE MeEHIIE
15 %;

— & >15¢y, ne & —nedopmanis Ha Mexi TeKydocTi
(&y = fy/E).
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3 MATERIALS
3.1 GENERAL

(1) The nominal values of material properties
given in this section should be adopted as
characteristic values in design calculations.

(2) This Part of EN 1993 covers the design of
steel structures fabricated from steel material
conforming to the steel grades listed in Table
3.1.

NOTE: For other steel material and products see
National Annex.

3.2 STRUCTURAL STEEL
3.2.1 Material properties

(1) The nominal values of the yield strength fy
and the ultimate strength f, for structural steel
should be obtained:

a) either by adopting the values fy = Ren and
fu = Rm direct from the product standard;

b) or by using the simplification given in
Table 3.1.

NOTE: The National Annex may give the choice.

3.2.2 Ductility requirements

(1) For steels a minimum ductility is required
that should be expressed in terms of limits for:

— the ratio fu/fy of the specified minimum
ultimate tensile strength f, to the specified
minimum yield strength fy;

— the elongation at failure on a gauge length of

5,65\/A, (where Ao is the original cross-

sectional area);
— the ultimate strain &y, where &, corresponds
to the ultimate strength f,.

NOTE: The limiting values of the ratio fu/fy, the
elongation at failure and the ultimate strain &, may be
defined in the National Annex. The following values are
recommended:

—fu/fy > 1,10;

— elongation at failure not less than 15%;

— &y > 15gy, where gy is the yield strain (gy = fy/E).
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(2) Cramp, mo BigmoBimae OAHIA i3 Mapok
cTajnei, 3a3HayeHux y Tabnuui 3.1, moBUHHA
NpUAMAaTHCh SIK Taka, IO 3aJ0BOJBHAE I
BUMOTH.

JACTVY-H b EN 1993-1-1:2010

(2) Steel conforming with one of the steel
grades listed in Table 3.1 should be accepted
as satisfying these requirements.

Tadmunst 3.1 HomiHanbHi 3HaYeHHs1 Mexki TekyuocTi fy i Mexi MittHocTi Ha po3Tsr fu 1 rapsiyexaranoi

KOHCTPYKIiiiHOY cTai

Table 3.1 Nominal values of yield strength fy and ultimate tensile strength f, for hot rolled structural steel
HomiHanbHa TOBIIKMHA eeMeHTa t, MM
Crangapt Ta Mapka craji Nominal thickness of the element t [mm]
Standard and steel grade t<40 40<t<80
fy, H/Mm? fu, H/Mm? fy, H/mm? fu, H/Mm?

EN 10025-2
S 235 235 360 215 360
S 275 275 430 255 410
S 355 355 510 335 470
S 450 440 550 410 550
IEN 10025-3
S 275 N/NL 275 390 255 370
S 355 N/NL 355 490 335 470
S 420 N/NL 420 520 390 520
S 460 N/NL 460 540 430 540
IEN 10025-4
S 275 M/ML 275 370 255 360
S 355 M/ML 355 470 335 450
S 420 M/ML 420 520 390 500
S 460 M/ML 460 540 430 530
EN 10025-5
S 235 W 235 360 215 340
S 355 W 355 510 335 490
IEN 10025-6
S 460 Q/QL/QL1 460 570 440 550
EN 10210-1
S235H 235 360 215 340
S275H 275 430 255 410
S 355 H 355 510 335 490
S 275 NH/NLH 275 390 255 370
S 355 NH/NLH 355 490 335 470
S 420 NH/NHL 420 540 390 520
S 460 NH/NLH 460 560 430 550
EN 10219-1
S 235 H 235 360
S275H 275 430
S 355 H 355 510
S 275 NH/NLH 275 370
S 355 NH/NLH 355 470
S 460 NH/NLH 460 550
S 275 MH/MLH 275 360
S 355 MH/MLH 355 470
S 420 MH/MLH 420 500
S 460 MH/MLH 460 530

3.2.3 Kpuxke pyiiHyBaHHSs 3.2.3 Fracture toughness

(1) Marepian TOBHHEH MaTH JIOCTATHIO (1) The material should have sufficient

B'I3KiCTh  PyHHYBaHHS, 1100 BHUKIIOYUTH fracture toughness to avoid brittle fracture of

KpUXKE pyWHYBaHHS PO3TATHYTHUX €JIEMEHTIB
Ipy  OYiKyBaHI HaWHIKUIA Temmeparypi
eKCIUTyaTallii, 1[0 MOK€ TPAIHUTUCS TPOTITOM
nepeadadyBaHOTO PO3PAXyHKOBOTO TEPMIHY
eKCIUTyaTalii KOHCTPYKIIi.

tension elements at the lowest service
temperature expected to occur within the
intended design life of the structure.
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[MPUMITKA. HaitHmwkya TtemrepaTypa eKCIUTyaTarlii,
IO MPUAMAETHCS Y PO3PAXyYHKY, MOXKe OyTH HaBe/CHa B
HamionansHOMY TOZATKYy.

(2) SIxkmo ymoBm, HaBemeni B EN 1993-1-10,
BUKOHYIOTBCS JUIsl HAMHUXK4YOI TeMIIepaTypH,
TO JOAAaTKOBa IMepeBipka Ha  KPHUXKE
pyHHYBaHHS He MOTPiOHA.

(3)B ns enemeHTiB Oy/iBemb, MO MPAIIOIOTh
Ha CTHUCK, HEOOXIJIHO oOupaTH MiHIMaJbHE
3HA4YEeHHS yJIapHOi B'S3KOCTI.

MMPUMITKA B. Y HamionaneHomy JlogaTky Moxke
HAaBOJIUTHCH iHPOPMaLis MO0 BUOOPY XapaKTEPUCTHK
yAapHOi B'SI3KOCTI JJIS €JIEMEHTIB, IO MPAIlOIOTh Ha

CTHUCK. PCKOMCHI[y€TI>C$[ BUKOPUCTOBYBATHU Ta6J'II/ILIIO
2.1 EN 1993-1-10 s oeq = 0,25F,(t).

(4) Ilomo BMOOpY craneil A €IEMEHTIB i3
[IUHKOBUM IOKPUTTSAM, HAHECCHUM METOJIOM
3aHypEHHs y rapsiay BanHy, auBuch EN 1461.

3.2.4 BaacTuBocTi cTajli y HANpsIMKY TOB-
IIUHHA MPOKATY

(1) Sxmro 3rigao 3 EN 1993-1-10 HeoOXigHO
BUKOPUCTOBYBATH CTaJIb 3 TIOKPAIICHAMH BJa-
CTHUBOCTSIMU Y HaIlpsIMKY TOBILMHHU IPOKaTYy,
TOJ1 CJ1 BUKOPUCTOBYBATH CTajlb, 1110 BIAMNO-
BiJlae HeoOXigHOMY Kiacy sikocTi 3a EN 10164.

I[MPUMITKA 1. BxaziBku o0 BHOOPY BIACTHBOCTEH Y
HAINpsSMKY TOBIIMHHU IpoKaTy HaBogsatecs B EN 1993-1-
10.

[NPUMITKA 2B: OcobauBy yBary ciiJ MNOpUIUITA
3BAPHMM 3’€JIHAHHSIM Yy BY3Jax CHPSDKCHHS Oanku 3
KOJIOHOIO 1 3BapHUM (DI1aHIIsIM, 110 TIPALFOIOTh Ha PO3TST Y
HaIpsIMKY TOBILMHH.

Tadanus 3.2 Bubip kaacy sikocti 3rinno 3 EN 10164

Table 3.2 Choice of quality class according to EN 10164

JACTVY-H b EN 1993-1-1:2010

NOTE: The lowest service temperature to be adopted in
design may be given in the National Annex.

(2) No further check against brittle fracture
need to be made if the conditions given in
EN 1993-1-10 are satisfied for the lowest
temperature.

(3)B For  building  components  under
compression a minimum toughness property
should be selected.

NOTE B: The National Annex may give information on
the selection of toughness properties for members in
compression. The use of Table 2.1 of EN 1993-1-10 for
oed = 0,25fy(t) is recommended.

(4) For selecting steels for members with hot
dip galvanized coatings see EN 1461.

3.2.4 Through-thickness properties

(1) Where steel with improved through-
thickness properties is necessary according to
EN 1993-1-10, steel according to the required
quality class in EN 10164 should be used.

NOTE 1: Guidance on the choice of through-thickness
properties is given in EN 1993-1-10.

NOTE 2B: Particular care should be given to welded
beam to column connections and welded end plates
with tension in the through-thickness direction.

3amane 3HaueHHs Zrd 3rigHo 3 EN 1993-1-10
Target value of Zeq according to EN 1993-1-10

HeoOxinHe 3Ha4ueHHs ZRrd, BUPAXKEHE Uepe3 pO3paxyHKOBi Z-3HaueHHs1, 3rifHo 3 EN

Required value of Zrd expressed in terms of design Z-values according to EN 10164

10164

Zea<10
10<Zea <20
20 < Zed <30

Zed > 30

Z15
Z25
Z35

[MPUMITKA 3B. Y Hamionamsromy Jlomatky Moxke
HAaBOJMTUCH PO3MOJII 33/aHUX 3Ha4yeHb Zgg 3TiHO 3
3.2(2) EN 1993-1-10 nns knacy sikocti 3a EN 10164, st
OyiBeNb 1 CIOpy/] PEKOMEH/IYEThCS PO3IIOILI, HABEACHNH
y Tabmmmi 3.2.

3.2.5 Jlonycku

NOTE 3B: The National Annex may give the relevant
allocation of target values Zgq according to 3.2(2) of
EN 1993-1-10 to the quality class in EN 10164. The
allocation in Table 3.2 is recommended for buildings.

3.2.5 Tolerances
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(1) Jomyckm 3a wMacow i po3Mmipamu
MpOKaTHUX TpoduTiB, MpodUIiB 3aMKHYTOTO
mepepizy 1 JUCTOBOTO TMPOKATy IOBUHHI
BIAMOBIIATH  CTaHJApTaM Ha  MPOAYKIIIIO
ETAG a6o ETA, k1o He BCTaHOBJICHI OLIbII
KOPCTKI JIOMYCKH.

(2) Jlnst 3BapHUX €JICMEHTIB MMOBHHHI 3aCTOCO-
ByBatucs nonycku, HaBeneHi B EN 1090.

(3) IIpu po3paxyHKy KOHCTPYKIIH 1 TpOeK-
TyBaHHI HEOOXiIHO BHUKOPUCTOBYBATH HOMi-
HaJIbHI 3HAYCHHSI PO3MIpiB.

3.2.6 Po3paxyHKkoBi 3HaYeHHSI MOKa3HHUKIB
Marepianay

(1) V pospaxyHkax MOKa3HHKH MaTepiany s
KOHCTPYKIIMHUX CTaJIel, OXOIUICHHUX I[I€0
JaCTHHOIO €BPOKOAY, HEOOXITHO MNpHHAMATH
TaKUMHU:

— Moyab pyxkHocTi E = 210 000 H/mm?;

— MOJIYJIb 3CYBY

G= E ~81 000 H/mm?;

2(1+ v)
— xoedimient Ilyaccona y mnpyxHiid cramii
v=0,3;
— Koe(imieHT JIHIMHOTO TEMIIEpaTypPHOTO

PO3IIHUPEHHS o = 12x10°%°C? (pu
T <100 °C).

[NPUMITKA. Ilpu  po3paxyHKy BIUTUBIB  Ha
KOHCTPYKIIiO nepernaay TeMIIepaTypu B

KOMIIO3UIIIHHUX  CTaJcOCTOHHUX KOHCTPYKIIAX 32
EN 1994 koeimieHT TiHIHHOTO TEMIIEPATYPHOTO
PO3IIMPeHHs npuitMaeThes piBHUM o = 10x10°6 °CL,

3.3 3’€AHYBAJIbHI BUPOBH
3.3.1 KpinnabHi gerani

(1) Bumoru 10 KpinuIbHUX JeTalieii HaBeIeHI
B EN 1993-1-8.

3.3.2 BurparHi Mmarepiasm Aa8 3BapHHMX
3'€1HaHDb

(1) Bumoru 10 BUTpaTHHX MaTepiaiiB s
3BapHUX 3'enHaHb HaBeAeHi B EN 1993-1-8.

3.4 Inmi BHpPOOM 3aBOACHKOI0 BHUIOTOB-
JIeHHs U1s OyaiBeJib i ciopyn

JACTVY-H b EN 1993-1-1:2010

(1) The dimensional and mass tolerances of
rolled steel sections, structural hollow sections
and plates should conform with the relevant
product standard, ETAG or ETA unless more
severe tolerances are specified.

(2) For welded components the tolerances
given in EN 1090 should be applied.

(3) For structural analysis and design the
nominal values of dimensions should be used.

3.2.6 Design values of material coefficients

(1) The material coefficients to be adopted in
calculations for the structural steels covered
by this Eurocode Part should be taken as
follows:

— modulus of elasticity E = 210 000 N/mm?;

— shear modulus

G= E ~81 000 N/mm?;

2(1+v)

— Poisson’s ratio in elastic stage v = 0,3;

— coefficient of linear thermal expansion
o = 12x10® per°C (for T <100 °C)

NOTE: For calculating the structural effects of unequal
temperatures in composite concrete-steel structures to
EN 1994 the coefficient of linear thermal expansion is
taken as a = 10x10°® per°C.

3.3 CONNECTING DEVICES
3.3.1 Fasteners

(1) Requirements for fasteners are given in
EN 1993-1-8.

3.3.2 Welding consumables
(1 Requirements for welding consumables are
given in EN 1993-1-8.

3.4 Other
buildings

prefabricated products in
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(1)B Bymp-sxa HamiBoOpoOieHa abo roropa
OyaiBeslbHA TMPOAYKINiS, IO BUKOPUCTOBY-
€TbCS  TpPU  MPOEKTYBaHHI  KOHCTPYKLIN
OyniBenb 1 CIOpYyH, TOBWHHA BIJANOBIIATH
BIJIMOBIAHOMY CTaHAApTy Ha mpoxykimiro EN
a6o ETAG, abo ETA.

JACTVY-H b EN 1993-1-1:2010

(2)B Any semi-finished or finished structural
product used in the structural design of
buildings should comply with the relevant EN
Product Standard or ETAG or ETA.
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4 TOBI'OBIYHICTb

(1) OcHOBHI BUMOTH [0 TEPMiHY EKCILTyaTaIlil
BukuaneHi 8 EN 1990.

(2) Criocobu BUKOHAHHS 3aXHUCHOI OOPOOKH,
3MIMCHIOBaHI T03a OyaiBeIbHUM MaiiTaHuH-
KOM 1 Ha Oy/iBeJIbHOMY MaiiJaHUYMKYy, TOBHHHI
sigmosigatu EN 1090.

ITIPUMITKA. ¥V EN 1090 HaBOmSTBHCS YMHHMKH, IO
BIUIMBAIOTL HAa BHKOHAHHS, SKi HEOOXiMHO 3a3HayaTH
MIPU NPOCKTYBaHHI.

(3) Enementn, mo mimisraoTh il KOpO3ii,
MEXaHIYHOTO 3HOCY a00 BTOMHOIO pyiHY-
BaHHS, NMOBHMHHI TNPOEKTyBaTuCs i3 3abesre-
YCHHSIM MOXJIMBOCTI OTJISIy, PEMOHTY 1 pe-
KOHCTPYKIIii, a TaKOX HEOOXIJHOTO IOCTYITy
JUISL TIOTOYHOTO OTJISIAY 1 TEXHIYHOTrO 00CIyro-
BYBaHHS IIPH E€KCILTyaTallii.

(4)B [Inst xoHcTpykmiii OyniBenb 1 cropyn
PO3paxXyHOK Ha BUTPHUBAIICTh 3a3BUYAil BUKO-
HYBaTH He MOTPIOHO, 32 BUHATKOM TaKHX IX
€JIEMEHTIB:

) ONOPHUX EJIEMCHTIB MiIHOMHHUX IPUCTO-
CyBaHb a00 PyXOMOTO HaBaHTA)KEHHS,;

b) eneMeHTiB, 110 MiAIATAIOTh [il TOBTOPIO-
BaHMX IMKJIB HAalpyXXeHb Bl BIOPYHOUOro
yCTaTKyBaHHS;

C) eJIeMEHTIB, IO MiISAraloTh il BiOpaIiiii Bia
BITPOBOI'O HAaBaHTAKECHHS,

d) enemMeHTIB, 1110 T UIATAIOTH Mii KOJUBAHb BiJl
CKYITUYECHHS JIIOJIEH.

(5) nst enmemenTiB, SIKi HE MOXYThb OyTH
oOcTexeHl, ciif mependadaTv BiAMOBITHUAN
IIPUITYCK Ha KOpO3iiiHMI 3HOC.

(6)B 3axucr Bim Koposii He TOTpiOHO
BUKOHYBaTH JUJIsl BHYTPIIIHIX KOHCTPYKIIN
OymiBeNb i CIOPY/, SKIIO BIIHOCHA BOJIOTICTh
ycepenuHi npumitieHas He nepepuirye 80 %.

JACTVY-H b EN 1993-1-1:2010

4 DURABILITY

(1) The basic requirements for durability are
set out in EN 1990.

(2) The means of executing the protective
treatment undertaken off-site and on-site
should be in accordance with EN 1090.

NOTE: EN 1090 lists the factors affecting execution
that need to be specified during design.

(3) Parts susceptible to corrosion, mechanical
wear or fatigue should be designed such that
inspection, maintenance and reconstruction
can be carried out satisfactorily and access is
available for in-service inspection and
maintenance.

(4)B For building structures no fatigue
assessment is normally required except as
follows:

a) Members supporting lifting appliances or
rolling loads;

b) Members subject to repeated stress cycles
from vibrating machinery;

c) Members  subject to  wind-induced
vibrations;
d) Members  subject to crowd-induced
oscillations.

(5) For elements that cannot be inspected an
appropriate corrosion allowance should be
included.

(6)B Corrosion protection does not need to be
applied to internal building structures, if the
internal relative humidity does not exceed
80 %.
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5 PO3PAXYHOK KOHCTPYKIIII

5.1 MOJEJIOBAHHS KOHCTPYKIIII
JJIsA PO3PAXYHKY

5.1.1 MoaeawBaHHs
OCHOBHI IPUITYIIIeHHSA

KOCTPYKIil Ta

(1) Po3paxyHOK TIOBHHEH TIPYHTYBAaTHUCS Ha
PO3PAaxXyHKOBHX MOJENSAX KOHCTPYKII, sKi
BIJNIOBIJAIOTh ~ TPAHMUYHOMY  CTaHy, IO
PO3TIISIAIOTHCS.

(2) Po3paxyHkoBa MoOzeib 1 OCHOBHI IPHITY-
IIEHHS JUIs TIPOBEACHHS PO3paxyHKy MOBHHHI
BioOpaxatu poOOTy KOHCTPYKIII MPH TOCAT-
HEHH1 BIAMOBITHOTO IPAaHUYHOIO CTaHy 3 J1OC-
TaTHIM CTyNEHEM TOYHOCTI, a TaKOX BiATBO-
pIOBAaTH OYiKYBaHUH THII TIOBEAIHKHU IOTIEPEY-
HUX TIepepi3iB, €JIEMEHTIB, BY3JIiB 1 O1IOp.

(3) MeTox, BUKOPUCTOBYBAHUH JIJIsl PO3PaXyH-
Ky, TIOBUHEH OyTHM CYMICHHUM 13 PO3paxyHKO-
BUMH MPUNYIICHHIMH.

(4) Ulomo MozemoBaHHS KOHCTPYKIIT Ta OCHOB-
HUX MPUIYIIEHb JJIs eleMEHTIB Oy/iBenb 1 cro-
pyn maBuck Takoxk EN 1993-1-51 EN 1993-1-11.

5.1.2 MopnesaoBaHHs BY3JiB

(1) V 3aranpHOMY BUMAJKy MOXKHA HEXTYBaTH
BIUTMBOM XapakTepy poOOTH BY3iB Ha PO3IO-
JIUT BHYTPIIIHIX CUJI 1 MOMEHTIB Y KOHCTPYKIIIi
1 Ha gedopmarii KOHCTPYKLIi B IJIOMY, IpOTE
SKIIO TaKUH BIUIMB € ICTOTHUM (SIK y BUNAJAKY
HAIiBKOPCTKUX BY3IIB), #HOro HEOOXiAHO
BpaxoByBaTH, auBrck EN 1993-1-8.

(2) Ons Bu3HAUCHHS BWIIAJKIB, B SKUX MOT-
piOHO BpaxoBYBaTH BIUIMB XapakTepy poOOTH
BY3JiB  TNpU  PO3PaxyHKYy,  HEOOXITHO
pPO3pI3HATH TpPU MOJETl BY3TiB, JHBHUCH
EN 1993-1-8, 5.1.1:

— WAPHIPHY, /U1 K0T MOXKHA IPUITYCTUTH, 1110
BY30J1 HE Tepe/iae 3ruHaIbHl MOMEHTH;

— JKOPCTKY, JJIS SIKOI MO>KHA MPUITYCTHTH, IO
XapakTep poOOTH By3Jla HE BIUIMBaE Ha
PO3paxyHOK;

— HaITIBXXOPCTKY, UIA SIKOi XapakTtep poOOoTH
By3J1a HEOOX1/IHO BPaXxOBYBaTH MPU PO3paxyH-
Kax.

JACTVY-H b EN 1993-1-1:2010
5 STRUCTURAL ANALYSIS

5.1 STRUCTURAL MODELLING FOR
ANALYSIS

5.1.1 Structural
assumptions

modelling and basic

(1) Analysis should be based upon calculation
models of the structure that are appropriate for
the limit state under consideration.

(2) The calculation model and basic
assumptions for the calculations should reflect
the structural behaviour at the relevant limit
state with appropriate accuracy and reflect the
anticipated type of behaviour of the cross
sections, members, joints and bearings.

(3) The method used for the analysis should
be consistent with the design assumptions.

(4)B For the structural modelling and basic
assumptions for components of buildings see
also EN 1993-1-5 and EN 1993-1-11.

5.1.2 Joint modelling

(1) The effects of the behaviour of the joints on
the distribution of internal forces and moments
within a structure, and on the overall deformati-
ons of the structure, may generally be neglected,
but where such effects are significant (such as in
the case of semi-continuous joints) they should
be taken into account, see EN 1993-1-8.

(2) To identify whether the effects of joint
behaviour on the analysis need be taken into
account, a distinction may be made between
three joint models as follows, see EN 1993-1-8,
5.1.1:

—simple, in which the joint may be assumed
not to transmit bending moments;

— continuous, in which behaviour of the joint
may be assumed to have no effect on the
analysis;

— semi-continuous, in which the behaviour of
the joint needs to be taken into account in the
analysis.
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(3) Bumoru 1o By3I1iB pi3HOTO THITy HaBEICHI
B EN 1993-1-8.

5.1.3 B3aemozuisi ciopy/au 3 0CHOBOIO

(1) dedopmartifini XapakTEpUCTHKH OCHOBH
HEOOXITHO BpPaxOBYBAaTH Y BHIIAJKaX, SKIIO
BOHU € 3HAYHUMH.

MPUMITKA. EN 1997 namae BKa3iBKH U1 pO3pPaXyHKY
B3a€MOJIi CIIOPYIH 3 OCHOBOIO.

5.2 3ATAJIbHUI PO3PAXYHOK

5.2.1 Bnuus aedgopmanii KOHCTPYKIIl

(1) BayTpiiHi cHiIM i MOMEHTH y 3arajibHOMY
BUMAIKy MOXYTh OyTM  BHM3HA4eHI 3
BUKOPHUCTaHHSM:

— PO3paxyHKy IEpIIOTO TMOPSAKY 3 BUKOPHC-
TaHHSIM [TOYATKOBOI T€OMETPii KOHCTPYKIIIi;

— pO3paxyHKy JApYroro TMOpSAKY 3 ypaxy-
BaHHSM BIUTUBY Jedopmaliiii KOHCTPYKIIi.

(2) BruuBu  nedopmarnii  (BIUIMBH  APYrOro
MOPAZIKY) HEOOX1THO PO3IIIAIATH, SIKIIO0 BOHU
3HaYHO 3O0UIBLIYIOTH 3yCHWJUIL ab0 3HAa4yHO
3MIHIOIOTb POOOTY KOHCTPYKILi.

(3) Po3paxyHOK mepiuioro mopsiaky Moxe 0yTu
BUKOPDHUCTAaHMWA  JJIS1  KOHCTPYKIi,  SKIIO
3pOCTaHHSM BiJINOBIIHUX BHYTPIIIHIX cKi a0o
MOMEHTIB, a00 Oy/Jb-SIKOI0 1HIIOK 3MIHOIO
poOOTHM  KOHCTPYKIi,  BUKIMKaHOW i
neopmariisiMa, MOKHA  3HeXTyBatu. Lld
yMOBa MOXK€ BB@)KaTHCS BHKOHAHOIO, SKILO
3aJI0BOJIBHSAIOTHCS TaKl KpUTEPII:

o, = FFi >10
Ed
JUIS PO3PAaxyHKY B IPYXKHIM cTaii
oy = K >15
I:Ed

JUTSI pO3paxyHKY B TUIACTUYHIN CTaIli

ne:

Ocr — KOE(IIIEHT, Ha SKUH PO3paxyHKOBE
HABaHTA)XCHHSI TIOBUHHO OyTH 301IbIIIeHE
JUIS  JOCATHCHHSI  3araJlbHOI  BTpPaTH
CTIMKOCTI Y IpYyXHiH cTaii;

JACTVY-H b EN 1993-1-1:2010

(3) The requirements of the various types of
joints are given in EN 1993-1-8.

5.1.3 Ground-structure interaction

(1) Account should be taken of the
deformation characteristics of the supports
where significant.

NOTE: EN 1997 gives guidance for calculation of soil-
structure interaction.

5.2 GLOBAL ANALYSIS

5.2.1 Effects of deformed geometry of the
structure

(1) The internal forces and moments may
generally be determined using either:

— first-order analysis, using the initial
geometry of the structure;

—second-order analysis, taking into account the
influence of the deformation of the structure.

(2) The effects of the deformed geometry
(second-order effects) should be considered if
they increase the action effects significantly or
modify significantly the structural behaviour.

(3) First order analysis may be used for the
structure, if the increase of the relevant
internal forces or moments or any other
change of structural behaviour caused by
deformations can be neglected. This condition
may be assumed to be fulfilled, if the
following criterion is satisfied:

for elastic analysis
(5.1)

for plastic analysis

where:

acr is the factor by which the design loading
would have to be increased to cause
elastic instability in a global mode;
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Fed — po3paxyHKoBe HaBaHTAXKCHHS Ha
KOHCTPYKIIIIO;

Fer — KpUTHYHE HaBaHTAXEHHS IpU  BTpaTi
3arajibHOi CTIMKOCTI y TpYXKHi craii,
BU3HAYEHE Ha OCHOBI  IIOYaTKOBHX
MIPY’KHHUX KOPCTKOCTEH.

[MPUMITKA. V dopmymni (5.1) HaBoauThes Oinblie
TpaHWYHE 3HA4YEHHS [UI1 O I PO3PAaXyHKy B
IUIACTUYHIN CcTajii, OCKINBKM Ha XapakTep poOOTH
KOHCTPYKILIii MOXYTh 3HAYHO BIUIMBAaTH HENiHINHI
BJIACTHBOCTI MarepiajiB y TpaHUYHOMY CTaHi 3a
HECYYOI0 3IAaTHICTIO (HANpHKIan, TpH (OpMyBaHHI
IUTACTUYHUX IHApHIpiB y pami 3 Tepepo3noiiiaMu
MOMEHTIB a00 TpHW BUHHUKHEHHI 3HAYHUX HENiHIMHHX
nebopmamiii  Big ~ HAMIBXOPCTKAX  BY3MiB). 3a
OOTpyHTYBaHHA  OUTBII ~ TOYHHMH  METOIAMH B
HanioHanbHOMY IOIATKy MOXXE HABOAUTUCH MEHILE
IpaHUYHE 3HAYEHHS JJISL Ol IJISl IEBHUX THIIIB paM.

(4)B INopranbHi paMy 3 HEBEJIMKUMH YXHJIAMU
MOKPUTTS 1 MIOCKI pamu OyniBenb OalKoOBO-
CTIHKOBOTO THITy MOXYTh OyTH TiepeBipeHi Ha
pYHHYBaHHS BHACIIIOK MONEPEYHOrO 3MILECH-
HS 3a JIOIOMOTOK pO3paxyHKy IEpIIOTO
HOPSIZIKY, SIKIIO 7S KOXKHOIO — ITOBEpXY
BUKOHYeThC  Kputepii  (5.1). Y  mwmx
KOHCTPYKIIAX Ocr MOXKE OyTH OOUYHMCIEHHH 13
BUKOPUCTAHHAM  HACTYMHOI  HaOIMKEeHOI
¢dbopmynu, 32 yMOBH, IO OCbOBHHM CTHCK Yy
Oankax abo pUTelnsix € He3HAYHUM:

VEf

pi(H

HEgdq — po3paxyHkoBe 3HA4YeHHS TOPU3OHTAIb-
HOI peakiii y HWXHIM 4yacTHHI TOBEpXY
Bl TOPHU3OHTAIHHUX HABAHTAXKEHb 1
(IKTUBHUX TOPU3OHTAJIBHUX HaBaHTa-
XeHb, muBHch 5.3.2(7);

VEq — CyMapHe pPO3paxyHKOBE BepTHUKAJIbHE
HABaHTAXXCHHS HAa KOHCTPYKIIIO Y HHAXK-
Hill YaCTHHI IOBEPXY;

OH,Ed — TOPH3OHTAIILHE TTIEPEMIIIICHHST BEPXHBOT
YaCTUHM TOBEPXY BIJHOCHO HMKHBOI
YaCTUHHU TIOBEpXYy IMpH Hii Ha pamy
TOPU3OHTAIFHUX HaBaHTAXXEHb (HaI-
pUKIJIaJ, BITPY) 1 (IKTUBHUX TOPU30H-
TIbHUX HAaBaHTAKEHb, MPHUKIAJICHUX
Ha PiBHI KOKHOTO MOBEPXY;

h—  Bucora moBepxy.

h

H,Ed

JCTY-H b EN 1993-1-1:2010
Feq is the design loading on the structure;

Fer is the elastic critical buckling load for
global instability mode based on initial
elastic stiffnesses.

NOTE: A greater limit for ac for plastic analysis is
given in equation (5.1) because structural behaviour
may be significantly influenced by non linear material
properties in the ultimate limit state (e.g. where a frame
forms plastic hinges with moment redistributions or
where significant non linear deformations from semi-
rigid joints occur). Where substantiated by more
accurate approaches the National Annex may give a
lower limit for ac for certain types of frames.

(4)B Portal frames with shallow roof slopes
and beam-and-column type plane frames in
buildings may be checked for sway mode
failure with first order analysis if the criterion
(5.1) is satisfied for each storey. In these
structures ocr may be calculated using the
following approximative formula, provided
that the axial compression in the beams or
rafters is not significant:

, (5.2)

where:

Heq is the design value of the horizontal
reaction at the bottom of the storey to the
horizontal loads and fictitious horizontal
loads, see 5.3.2(7);

Veq is the total design vertical load on the
structure on the bottom of the storey;

dm,ed IS the horizontal displacement at the top
of the storey, relative to the bottom of the
storey, when the frame is loaded with
horizontal loads (e.g. wind) and fictitious
horizontal loads which are applied at each
floor level;

h  is the storey height.
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JACTVY-H b EN 1993-1-1:2010

Pucynok 5.1: Ilo3nauenns aas 5.2.1(2)
Figure  5.1: Notationsfor 5.2.1(2)

IMPUMITKA 1B. J[lns Bukopuctanus (4)B, 3a
BiZICyTHOCTI Oinblr jeTanbHOl iHMoOpMaii, yXxui
MOKPUTTS. MOKHA MPUIMATH TOJNOTUM, SKIIO BiH HE
KpyTimmii zHix 1:2 (26°).

NOTE 1B: For the application of (4)B in the absence of
more detailed information a roof slope may be taken to
be shallow if it is not steeper that 1:2 (26°).

MMPUMITKA 2B. J[lns Bukopuctanus (4)B, 3a
BIICYTHOCTI OUTBII JeTanpHOI iH(OpMAIii, OChOBUI
CTHCK y Oankax abo pHTensiX MOXKHA BBaKaTH
3HAYHUM, SIKIIO

NOTE 2B: For the application of (4)B in the absence of
more detailed information the axial compression in the
beams or rafters may be assumed to be significant if

1>0,3 Al , (5.3)
NEd
ae: - where:
NEd — pO3paXyHKOBE 3HAYEHHS CTHUCKAK4O0l Neg is the design value of the compression

CHUJIN,

A —yYMOBHAa THYYKICTb y IUIOUIMHI paMH,
obuncnena ausa O6anok abo pwurenis, i3
mIapHipaMM Ha iX KIHIBIX 1 3
KOHCTPYKTHUBHOIO JIOBXKHHOIO,
BUMIPSHOIO  B3/I0BX  Oanmok  abo
pUrelniB.

(5) BrunBu 3ami3HIOBaHHS 3CYBY 1 MicIeBOT
BTpaTH CTIMKOCTI Ha >KOPCTKICTb IMOBUHHI
BpPaxoBYBAaTHCS, SIKIIIO 1€ 3HAYHO BIUIMBAE HA
3arabHAN po3paxyHoK, nuBrck EN 1993-1-5.

[PUMITKA. [ns mpokaTHHX TIepepi3iB 1 3BapHUX
mepepisziB i3 MOJIOHUMU po3MipaMH BILTHBOM 3CYBHOTO
3aI1i3HIOBAHHS MOXKHA 3HEXTYBATH.

(6) BruinB xoB3aHHS B OOJTOBHX OTBOpax Ha
3arajibHUM PO3paxyHOK, a TaKOX BIUIUB TO-
TIOHHUX nedopmartiit 3'€IHYBaJIbHUX
€JIEMEHTIB, TaKUX SK IBUHTH a00 aHKEepHi
00JITH, HA 3yCWJUIA CIIiJi BPaXOBYBAaTH, SIKIIO
BOHH € CYTTEBUMH Ta 3HAUYITUMH.

5.2.2 CriiikicTh pam

(1) SIxuro BimmosimHO 70 5.2.1 MOBHHHI OyTH
OpPUAHATI 10 yBaru BIUIMBH Jedopmarii
KOHCTPYKLIi, ToJ1l He0OX11HO 3acTOCYBaTH (2)
— (6) mms BpaxyBaHHS IIMX BIUIMBIB 1

force;

L is the inplane non dimensional slenderness
calculated for the beam or rafters
considered as hinged at its ends of the
system length measured along the beams
or rafters.

(5) The effects of shear lag and of local
buckling on the stiffness should be taken into
account if this significantly influences the
global analysis, see EN 1993-1-5.

NOTE: For rolled sections and welded sections with
similar dimensions shear lag effects may be neglected.

(6) The effects on the global analysis of the
slip in bolt holes and similar deformations of
connection devices like studs and anchor bolts
on action effects should be taken into account,
where relevant and significant.

5.2.2 Structural stability of frames

(1) If according to 5.2.1 the influence of the
deformation of the structure has to be taken
into account (2) to (6) should be applied to
consider these effects and to verify the
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MEPEBIPKH CTIMKOCTI KOHCTPYKIIIi.

(2) epeBipky criiikocti paMm abo X YacTHH
HEOOXiTHO MPOBOJIUTH 3 YpaxyBaHHIM HEI0-
CKOHAJIOCTEH 1 BIUTUBIB PYroro MmopsaKy.

(3) BigmoBigHO [0 THIy paMHu i 3arajabHOTO
pO3paxyHKy, BIUIMBH JPYroro TOPSIKY 1
HEJOCKOHAIOCTI MOXKHA BPAaXOBYBAaTHU OJHUM
13 HIJKYEHABEIEHUX METOIIB!

a) oOuBa IOBHICTIO 3a JIOIIOMOT'OIO 3arajb-
HOTO PO3PaxyHKY;,

b) wacTkoBO 3a [OMOMOro  3arajJbHOIO
pPO3paxyHKy 1 4aCTKOBO IUISIXOM OKPEMHX
MEePEeBIPOK CTIHKOCTI €JIEMEHTIB BIAMOBII-
HO 110 6.3;

C) Ui OCHOBHHMX BHIIQJIKIB 3a JOMOMOIOIO
OKpPEMHUX TEPEBIPOK CTIMKOCTI €KBiBaJICH-
THUX €JIEMEHTIB 3TiJHO 3 6.3 3 BHKOpHC-
TaHHSIM HaJCKHUX TPHUBEACHUX JIOBXKHH
BIJIMOBIHO JI0 3arajibHOI (pOpMH BTpatu
CTIHKOCTI CHCTEMH.

(4) BruuBu Apyroro MopsiiKy MOXYTh PO3-
paxoByBaTHCS 3 BUKOPUCTAHHSAM TMPUHHATHO-
IO JJIs1 KOHCTPYKLIT pO3paxyHKY (BKIIOYAIOUU
MOKPOKOBI a00 iHIII iTepaliiiHi nmpouexypu).
s pam, ne nepiia ¢opMa BTpaTu CTIMKOCTI
BHACIIIJIOK TOTIEPEYHOTO 3MIIICHHS € JTOMIHY-
I0YOI0, PO3pPaxyHOK MEpUIOro MOpsAKY B
NpYXHINA cTajli NOBHHEH BUKOHYBAaTHCh 3
ypaxyBaHHSM HOJAJBIIOT0 3pOCTaHHS BiAIO-
BIJIHUX 3yCWUJIb (HANpPUKIIAJ, 3THHAIBHUX MO-
MEHTIB) 3a JOTIOMOTOI0 HaJIeKHUX Koedilli-
€HTIB.

(5)B [l;1s  0AHOMOBEPXOBHMX pam, pO3paxo-
BaHUX Ha 0a3l 3araJlbHOrO0 pPO3paxyHKY B
NpYXHINA cTanli, epeKkTu APYyroro MHOPSAKY
B/l TIOMEPEYHOTrO 3MIIIEHHS, CHPUYUHEH]
BEePTUKATHLHAMHA HABAHTAXKEHHSIMH, MOXYTh
OyTH OOYMCIIEH] NUIAXOM 30UIbIICHHS TOpH-
30HTaJIbHUX HaBaHTaxeHb Hgq (Hampukmian,
BITPOBUX) 1 €KBIBAJICHTHUX HAaBAHTa)XEHb
VEd§, 0OYMOBIEHHX HEIOCKOHATOCTAMH
(muB. 5.3.2(7)) Ta IHIIUMH MOXJIMBUMH
edeKTamMu BiJI MOTIEPEYHOTO 3MIIIECHHS 3T1THO
3 TEOPI€I0 MEPLIOrO MOPSAIKY 32 JOMOMOTOI0
KoedilieHTa:

JCTY-H b EN 1993-1-1:2010
structural stability.

(2) The verification of the stability of frames
or their parts should be carried out considering
imperfections and second order effects.

(3) According to the type of frame and the
global analysis, second order effects and
imperfections may be accounted for by one of
the following methods:

a) both totally by the global analysis,

b) partially by the global analysis and partially
through individual stability checks of
members according to 6.3,

c) for basic cases by individual stability
checks of equivalent members according to
6.3 using appropriate buckling lengths
according to the global buckling mode of
the structure.

(4) Second order effects may be calculated by
using an analysis appropriate to the structure
(including step-by-step or other iterative
procedures). For frames where the first sway
buckling mode is predominant first order
elastic analysis should be carried out with
subsequent amplification of relevant action
effects (e.g. bending moments) by appropriate
factors.

(5)B For single storey frames designed on the
basis of elastic global analysis second order
sway effects due to vertical loads may be
calculated by increasing the horizontal loads
Heq4 (e.g9. wind) and equivalent loads Vg4¢ due

to imperfections (see 5.3.2(7)) and other
possible sway effects according to first order
theory by the factor:

(5.4)
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3a yMOBH, 110 d¢ > 3.0,

1 0, MOXKe OyTH oOuuCIIeHHi 32 POpPMYIIO0
(5.2) B 52.1(4)B 3a ymMOBH, IO YXHI
MOKPHUTTSI € HEBCIUKHUM 1 OCbOBHH CTHCK Yy
Oamkax abo purensx HE3HAYHUH, 5K
obymosieHo B 5.2.1(4)B.

I[IPUMITKA B. Ilpu o < 3,0 3acTOCOBYEThCA OLIBII
TOYHUI PO3paxyHOK APYroro HOPsIKY.

(6)B [lyin  OaraTomoBepXoBUX paM  e(eKTH

JPYTroro MOPSIIKY BiJl TIONEPEYHOTO 3MIllICHHS

MOXYTb OyTH OOYHMCIICHI 3a JIOIOMOTOIO

MeTO/y, HaBeZieHoro B (5)B, 3a ymoBH, 110 yci

TTOBEPXH MAIOTh OJTHAKOBUI PO3MOILT:

— BEPTHUKAJIbHUX HABAHTAKCHb,

— TOPU30HTAIBHUX HABAHTAKEHB,

— JKOPCTKOCTI paMu IO BiJHOIIEHHIO 0 IO-
MIEPEYHUX CHJI, TPUKIIAICHUX JI0 IOBEPXIB.

IMPUMITKA B. OGMexeHHsI METOTy TUBHCH TAKOX Y
5.2.1(4)B.

(7)3rimio 3 (3)  CTIMKICTD  OKpEeMHX
€JIEMEHTIB HEOOX1THO MEePEBIPATH BIIOBITHO
710 HACTYITHOTO:

a) SIKIo BIUIMBH JPYroro MOPSIKY B OKpe-
MHX €JIEMEHTAX 1 BIAIOBIIHI HEJOCKOHAJIOCTI
eneMeHTiB (auB. 5.3.4) MOBHICTIO BpaxoBaHi
NpHU 3aralbHOMY pO3PaxyHKY CHCTEMH, TO
HEMae HEOOXiHOCTI B OKpeMid mepeBipli
CTIMKOCTI €JIEMEHTIB BiIIMOBIAHO 110 6.3.

b) SIKio BIJIMBH APYTrOro MOPSIKY B OKPEMUX
eleMeHTax abo TEBHI HEJOCKOHAJIOCTI OKpe-
MOI'O eJIeMeHTa (HarpuKiaJ, HEAOCKOHAJIOCTI
eJIeMeHTa JJIs1 3TMHAIBHOI 1/a00 TomepevHo-
KpYTWJIbHOI (OpMU BTpaTH CTIHKOCTI, JIUB.
5.3.4) He BpPaxOBYIOTHCS TMOBHICTIO y 3arajb-
HOMY pO3paxyHKy, TO CTIHKICTb OKpEMHUX elle-
MEHTIB HEOOXIHO TMepeBIpSITH 3TIJHO 3
BIMOBIAHUMHU KpUTEpissMU 6.3 Ui BIUIMBIB,
HE OXOIUICHHX 3arajlbHUM pO3paxyHKoM. Taka
nepeBipka MOBHHHA BPaxOBYBaTH MOMEHTH i
3yCHWIIJIS Ha KIHIAX, OTPUMaHi 13 3araJbHOTO
PO3paxyHKy CHCTEMH, BKJIIOYAIOUM 3arajibHi
BIUIMBH JIPYTOTO TIOPSIKY Ta 3arajibHi HEOo-
ckoHanocti (muB. 5.3.2), ne ue € cyrreBum, i
Mo>ke 0a3yBaTuCs Ha PUBEIEHII TOBXKUHI, 110
JIOPIBHIOE KOHCTPYKTUBHIN JTIOBXKHHI.

(8) Y pasi sIKIIIO CTIMKICTh paMH MEPEBIPSETHCS
3 BHKOPUCTAHHSIM MOJEJI €KBIBaJICHTHOI CTIi-
KM 3T1THO 3 6.3, 3HaUeHHs MPUBEICHUX JOBKUH
MOBUHHI TPYHTYBaTHCS Ha 3arayibHid (opmi
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provided that o, > 3,0,

where a, may be calculated according to (5.2)
in 5.2.1(4)B, provided that the roof slope is
shallow and that the axial compression in the
beams or rafters is not significant as defined in
5.2.1(4)B.

NOTE B: For a, < 3,0 a more accurate second order
analysis applies.

(6)B For multi-storey frames second order
sway effects may be calculated by means of
the method given in (5)B provided that all
storeys have a similar:

— distribution of vertical loads and

— distribution of horizontal loads and

— distribution of frame stiffness with respect
to the applied storey shear forces.

NOTE B: For the limitation of the method see also
5.2.1(4)B.

(7) In accordance with (3) the stability of
individual members should be checked
according to the following:

a) If second order effects in individual
members and relevant member imperfections
(see 5.3.4) are totally accounted for in the
global analysis of the structure, no individual
stability check for the members according to
6.3 is necessary.

b) If second order effects in individual
members or certain individual member
imperfections (e.g. member imperfections for
flexural and/or lateral torsional buckling, see
5.3.4) are not totally accounted for in the
global analysis, the individual stability of
members should be checked according to the
relevant criteria in 6.3 for the effects not
included in the global analysis. This
verification should take account of end
moments and forces from the global analysis
of the structure, including global second order
effects and global imperfections (see 5.3.2)
where relevant and may be based on a
buckling length equal to the system length.

(8) Where the stability of a frame is assessed
by a check with the equivalent column method
according to 6.3 the buckling length values
should be based on a global buckling mode of
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BTPATH CTIMKOCTI paMH 3 ypaxyBaHHSM Xapak-
TEPUCTHUK >KOPCTKOCTI €JIEMEHTIB 1 BY31iB, Ha-
SIBHOCTI ITUIACTUYHUX IIApHIPIB 1 PO3MOILTY
CTUCKAILHUX 3yCHJIb TIPU PO3PaXyHKOBHX Ha-
BaHTOKEHHSX. Y IbOMY BHIIQJIKy BHYTPIIIHI
3YCHJUIS, 1110 BUKOPHCTOBYIOTHCS Y MEPEBipKax
CTIMKOCTI, BU3HAYAIOTHCS BIJIIOBITHO JI0 TEOPii
MIEPILIOTO MOPSIIIKY O0e3 ypaxyBaHHs HEIOCKOHA-
JIOCTEH.

[MPUMITKA. ¥V HanionansHOMy JlomaTky Moxe OyTH
HaBesieHa iH(opMaIlis mpo raixy3b 3aCTOCYBaHHS.

5.3 HEAOCKOHAJIOCTI
5.3.1 OcHOBHI MOJIOKEHHSA

(1) Ipu  po3paxyHKy KOHCTPYKIIii HEOOXiAHO
BPaxOBYBAaTH BIiIOBIIHI IOIMpPABKH, IO Bpa-
XOBYIOTh BIUIMBH BiJl HEJIOCKOHAJIOCTEH, BKITFO-
Yal04y 3aJMIIKOBI HANPY)KEHHS 1 TeOMETPHYHI
HEIOCKOHAJIOCTI, Taki K BIOXWIEHHSI BIiI
BEPTHKANI, HEMPSAMONIHINHHICTD, BIIXWICHHS
BiJl IJIOIIMHU, HEAOJIIKM TPU MIArOoHII 1 Oyab-
SKi HE3HAyHI EeKCLIEHTPUCHTETH, SIKI MaroThb
Miclie y By3Jlax HCHABAHTaXKEHOI KOHCTPYKIIIi.

(2) Cnig BUKOPHCTOBYBATH CKBiBaJICHTHI T€0-
METPUYHI HEeJTOCKOHanocTi (amBuch 5.3.2 i
5.3.3) 3i 3HavyeHHSIMH, SKi BiJOOpaKAOThH
MOKJIMBI BIUIMBH BIJ YCIX THIIB HEJOCKO-
HaJIOCTEH 3a BHUHATKOM THUX BIUIMBIB, SKi
BKJIIOUEHI y (OpMyiM TNepeBIpKU HeECcydoi
3JITaTHOCTI €JeMeHTa, AUBUCH o3l 5.3.4.

(3) HeoOxigHO BpaxoByBaTH HIKUCHABEACHI
HE/I0CKOHAJIOCTI:

a) 3arajJibHi HEOCKOHAJOCTI Ui  paM i
B’SI36BUX CHCTEM;

b) MiciieBi HETOCKOHANIOCTI Sl  OKPEMHX
€JIEMEHTIB.

5.3.2 HemockoHAJIOCTI IJf  3arajibHOro
PO3paxyHKy pam

(1) MepenbauyBana ¢opma 3araJbHUX HEIO-
CKOHAJIOCTEH Ta MICIIEBHX HEJOCKOHAIOCTEH
MOke OyTH OTpMMaHa Ha OCHOBI (opMHU
NPY>KHOTO BHITY4YBaHHS Ul PO3IJISYBaHOI
TUIOUIMHY BTPATH CTIMKOCTI.

(2) HeoOximHO BpaxoByBaTH BTpaTy CTiiKO-
CTl B IUIOIIMHI Ta 13 IUIOMIMHH, BKJIIOYAIOYH
KPYTWJIbHY BTpaTy CTIHKOCTI 3 CUMETPUYHH-
MU Ta HECHMETPUYHHMHU (POpMaMu BHITYyUY-
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the frame accounting for the stiffness
behaviour of members and joints, the presence
of plastic hinges and the distribution of
compressive forces under the design loads. In
this case internal forces to be wused in
resistance checks are calculated according to
first order theory without considering
imperfections.

NOTE: The National Annex may give information on
the scope of application.

5.3 IMPERFECTIONS
5.3.1 Basis

(1) Appropriate allowances should be
incorporated in the structural analysis to
cover the effects of imperfections, including
residual stresses and geometrical
imperfections such as lack of verticality, lack
of straightness, lack of flatness, lack of fit and
any minor eccentricities present in joints of the
unloaded structure.

(2) Equivalent geometric imperfections, see
5.3.2 and 5.3.3, should be used, with values
which reflect the possible effects of all type of
imperfections unless these effects are included
in the resistance formulae for member design,
see section 5.3.4.

(3) The following imperfections should be
taken into account:

a) global imperfections for frames and bracing
systems;

b) local imperfections for individual members.

5.3.2 Imperfections for global analysis of
frames

(1) The assumed shape of global imperfections
and local imperfections may be derived from
the elastic buckling mode of a structure in the
plane of buckling considered.

(2) Both in and out of plane buckling
including torsional buckling with symmetric
and asymmetric buckling shapes should be
taken into account in the most unfavourable
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BaHHS Il HaWOLIBII HECHPHUSATIWBOIO Har-
pAMKY Ta popmu.

(3) Ilpu po3paxyHKy pam, siKi € YyTIHBHMH
JI0 BTPATH CTIMKOCTI BHACHIIOK MOIEPEYHOTO
3MILIIEHHS, HEOOXiJHO BpaxoOBYBaTH BILIUB
HEJOCKOHAJIOCTEH 3a JIONMOMOIOI0 €KBiBaJICH-
THOI HEJIOCKOHAJOCTI y (OpMi MOYaTKOBOTO
MOTIEPEYHOT0 3MIIIICHHS Ta HEJOCKOHAIOCTEH
BUKDHBIICHHS OKPEMHX €JIEMEHTIB 13 ILJIO-
mHU. HemockoHamocTi MOXKHa BHU3HAYUTH
TakK:

a) 3araJibHi MOYaTKOBI HEJOCKOHAJIOCTI IOIIe-
pPEYHOTO0 3MIIIEHHS, TMBUCHh PUCYHOK 5.2:

¢ = o on om
where:

Ie:
do — OazoBe 3HaueHHs: ¢po = 1/200
Oh — 3HIDKYBIbHHMM KOE(DILIEHT JUIsi BUCOTH

h xononu:
oy, :%,ane %Sah <10

h— BucoTa KOHCTPYKIIii B MeTpax
Om — 3HIDKYBAIbHHIMA koedirieHT TS
KUTBKOCTI KOJIOH y pany

o, = O,5(1+ lj
m

M — KUIBKICTh KOJIOH Y PSAY, BKIIOYAIOUH TiJIb-
KA Ti KOJIOHH, SIKI HECYTh BEPTUKAJIbHE
HaBaHTaXeHHs Ned He MeHme HiX 50 %
BiJ CEpeAHBOrO 3HAUCHHS HaBaHTa-
KEHHs, L0 TMpUIagae Ha KOJOHU Yy
pO3TIIsIIyBaHiii BEPTUKATIBHIN TUTOIIHHI.

JCTY-H B EN 1993-1-1:2010
direction and form.

(3) For frames sensitive to buckling in a sway
mode the effect of imperfections should be
allowed for in frame analysis by means of an
equivalent imperfection in the form of an
initial sway imperfection and individual bow
imperfections of members. The imperfections
may be determined from:

a) global initial sway imperfections, see Figure
5.2
(5.5)

do is the basic value ¢o = 1/200
an is the reduction factor for height h
applicable to columns:
2
oy \/H
h  is the height of the structure in meters
am IS the reduction factor for the number of

, but gﬁah <10
3

columnsinarow: o, = 0,5(1+ lj
m

m is the number of columns in a row
including only those columns which
carry a vertical load Neq not less than
50 % of the average value of the column
in the vertical plane considered.

Pucynok 5.2 ExBiBaJIeHTHi HeIOCKOHAJIOCTI MONEPEYHOT0 3MillleHHSI
Figure 5.2 Equivalent sway imperfections

b) BiHOCHI MOYATKOBI MICIICBI HEIOCKOHAIOCTI
BUKPUBJICHHS €JIEMEHTIB 13 TUIOIIMHU TIPU BTpa-
TH CTIMKOCTI 32 3THHATBHOIO (HOPMOIO

ne L — moBxuHA eleMeHTa.

IMPUMITKA. 3uauenuss eo/L moxxe Oyru BuOpane 3
HamionaneHoro mgojaTka. PekoMeHJ0BaHI 3HA4YCHHS
HaBeneHi B Tabmu 5.1.

b) relative initial local bow imperfections of
members for flexural buckling

e,/L , (5.6)

where L is the member length.
NOTE: The values eo/L may be chosen in the National
Annex. Recommended values are given in Table 5.1.

Taoauy 5.1 Po3paxyHKOBi 3HAYEHHSI MOYATKOBOI MiCIeBOI HEJOCKOHAIOCTI BUKpUBJIeHHs €o/L
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Table 5.1 Design values of initial bow imperfection eo/L
Kpusa Brparu crifikocti Bianosiguo no Ta6mumi Tp¥ POSPaXYHKY y IPYXHIH | NIpH POSPAXYHKY Y IaCTHUHi
P P 6.1 cramil cramii
Buckling curve écc to Table 6.1 elastic analysis plastic analysis
) ) eo/L eo/L
ao 1/350 1/300
a 1/300 1/250
b 1/250 1/200
c 1/200 1/150
d 1/150 1/100
(4B dns pamHEX KapkaciB  OymiBelb (4)B For building frames sway imperfections
HEJIOCKOHAJIOCTI  IOMEPEYHOro  3MIILCHHS may be disregarded where:

MO>KHa HE 6paTI/I J0 yBaru, sKIio.

He, > 0,15V,,.

(5)B lns BU3HAUEHHS TOPU3OHTABHUX 3YCHIIb,
NPUKJIAICHAX HA PiBHI JUCKA TIEPEKPUTTS HEOO-
XiTHO TpuiiMaTi (opMy HEIOCKOHATIOCTEH, K
MOKa3aHO HAa PUCYHKY 5.3, ne ¢ — HeIocko-
HAJIICTh TOMEPEYHOr0 3MIICHHS, OTPUMaHa 3
(5.5) y npumnyieHHi, 110 BUCOTa OJHOTO TTOBEP-
Xy cknaae h, muBuce (3)a).

TNEd

Figure

(6) Ipu mpoBeieHHI 3arajJIbHOTO PO3PAXYHKY 3
METOI0 BU3HAYEHHS 3yCUJIb 1 MOMEHTIB Ha KiH-
I1X €JIEMEHTIB, 10 BHUKOPHUCTOBYIOTHCS IPH
nepeBipkax eneMeHTIB BIIMOBIAHO 10 6.3,
MOJKHA HEXTYBaTH MICIIEBUMH HEJIOCKOHAIOC-
TAMH BUKPHBIICHHS €JIEMEHTIB 13 IUIOIIMHHU.
[Ipore, nns pam, 4yTJIMBHX AO BIUIMBIB JApY-
rOro MopsiJIKy, HeoO0X1THO BpaXOBYBaTH Miclle-
Bl HEIOCKOHAJIOCTI BUKPUBJICHHSI €JIEMEHTIB 13
IUTOIIMHYU JI0JaTKOBO JO 3arajlbHUX HEJOCKO-
HAJIOCTEH TMOMEPEYHOro 3MIMIeHHs (JIUBUCH
5.2.1(3)) mpu po3paxyHKy paMHUX KOHCTPYK-
i JUIsI KOKHOTO CTHUCHYTOTO eJeMEHTa 3a
TaKUX YMOB:

(5.7)

(5)B For the determination of horizontal
forces to floor diaphragms the configuration
of imperfections as given in Figure 5.3 should
be applied, where ¢ is a sway imperfection
obtained from (5.5) assuming a single storey
with height h, see (3)a).

<«
TNEd

Pucynok 5.3 ®opma He0CKOHAIOCTEl MONEPEYHOTO 3MilIeHHs ¢ IS TOPU30HTAIBLHUX CHL,
NpUKJIAJAeHUX HA PiBHI AiadgparMu nepekpurTTs

5.3 Configuration of sway imperfections ¢ for horizontal forces on floor diaphragms

(6) When performing the global analysis for
determining end forces and end moments to be
used in member checks according to 6.3 local
bow imperfections may be neglected.
However, for frames sensitive to second order
effects local bow imperfections of members
additionally to global sway imperfections (see
5.2.1(3)) should be introduced in the structural
analysis of the frame for each compressed
member where the following conditions are
met:
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—3a HasSBHOCTI, SK MIHIMyM, OJHOTO BY3I]a,
3/IaTHOTO CIIPUHMATH MOMEHT, Ha OJTHOMY KiH-
Il eJIeMeHTa

1505

ne:

Nes — po3paxyHKOBE 3HAYEHHS CTHCKAlOYoi
CHJIH;

A— BixgHOCHA THYYKICTh y TUIOIIMHI st
€JIEMEHTA, SIKHU PO3TISIIAETHCS K IIAPHIPHO
ONIEPTHUH.

[MPUMITKA. MicreBi HeTOCKOHAIOCTI BUKPUBIICHHS 13
IUIOINMHU BPAXOBYIOTHCS MPH MEPEBIpKaX CIICMCHTA,
auBuch 5.2.2(3)15.3.4.

(7) BrummBu 10OYaTKOBOT HEIOCKOHAJIOCTI TIO-
MEPEYHOr0 3MIIICHHS 1 MICIIEBHX HEIOCKOHA-
JOCTe BUKPHBICHHS 13 IUIOMMHA MOXYTh
OyTH 3aMiHEHI CHCTEMaMH €KBIBaJIECHTHUX TO-
PHU3OHTAIBHUX CHII, IO BBOJSTHCS JUIS KOKHOT
KOJIOHH (IMB. pucyHOK 5.3 1 pucyHOK 5.4).

ol

—> ¢ Ny

<« 9N,
A Ed
NEd NEd

NnOYamKo8i HeOOCKOHAN0CMI nonepeyno2o 3,Wim6HH}l

BUKPUBJICHHA

initial sway imperfections

Pucynok 5.4
CHJION0
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—at least one moment resistant joint at one
member end

Ay (5.8)

Ed

where:

N, is the design value of the compression
force;

A is the in-plane non-dimensional slenderness
calculated for the member considered as
hinged at its ends.

NOTE: Local bow imperfections are taken into account
in member checks, see 5.2.2(3) and 5.3.4.

(7) The effects of initial sway imperfection
and local bow imperfections may be replaced
by systems of equivalent horizontal forces,
introduced for each column, see Figure 5.3
and Figure 5.4.

8N4y

€od ~ <

¢ 4NeqBoq
L

A
NEd NE(!

NnoYamKos8i HeOOCKOHANOCMI

initial bow imperfections

3amMiHa MOYATKOBMX HEJOCKOHAJIOCTEll eKBiBaJI€HTHOIO TOPU30HTAIBHOIO

Figure 5.4 Replacement of initial imperfections by equivalent horizontal force

(8) Lli  mouaTKOBI  HEAOCKOHAIOCTI
MOIEPEYHOT0 3MIIIEHHS CIIi
3aCTOCOBYBAaTH JUIS BCIX MOXKIHUBUX
TOPU30HTAILHUX  HANPSAMKIB,  TIPOTE
OJTHOYACHO PO3TIIAIATH MOTPIOHO THUIIE
OJIUH 13 HAIIPSIMKIB.

(9)B ns GaratomoBepxoBoi OymiBii 3
CTINIKOBO-0aIKOBUM KapKacoM y
BUMAJIKy BUKOPHCTAHHS CKBIBaJEHTHHUX

TOPU30HTAIIBHUX cHII ix b}
MPUKJIaaTH Ha PiBHI KOXXHOTO MOBEPXY
1 IOKPUTTS.

(8) These initial sway imperfections
should apply in all relevant horizontal
directions, but need only be considered
in one direction at a time.

(9B Where, in multi-storey beam-and-
column building frames, equivalent
forces are used they should be applied at
each floor and roof level.

(10) The possible torsional effects on a
structure caused by anti-symmetric
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(10) HeoOxigHO TakoX BpaxOBYBaTH

MOXJIMBI  KpyTWIbHI  BIUIMBH  Ha
KOHCTPYKIIIIO, BHUKJIMKaHI
KOCOCUMETPHYHUMHU MOTNIEPEYHUMHU

3MILIEHHAMU Ha JBOX HPOTHIEKHUX
IpaHsixX, TMBUCh PUCYHOK 5.9.

A B

A x B

v ‘ v

a) I'pani A-A i B-B npu nocrynansHOMY 3MillIeHH] B OJHOMY 1 TOMY XK

HaIPSAMKY
(a) Faces A-A and B-B sway in same direction

JACTVY-H b EN 1993-1-1:2010

sways at the two opposite faces, should
also be considered, see Figure 5.5.

6) I'pani A-A i B-B npu noctynansHOMY 3MiIIeHH] y IPOTHIICKHHX
HamnpsiMKax
(b) Faces A-A and B-B sway in opposite direction

1 nocmynanvhe smiujerts, 2 0bepmavHe 3MiujeHHs.
1 translational sway, 2 rotational sway

Pucynoxk 55
Figure 5.5

(11) sIx amprepuatmBa g0 (3) i (6) dopma
BTPAaTH CTIAKOCTI KOHCTPYKIIl y MpYXHIl
cramii m, Moke OyTH 3acTocoBaHa SK

OJHO3HAa4YHO BHM3HA4YCHaA 3arajlbHa 1 MiCI_IeBa

HE/IOCKOHAICTb. Ammutityna i€l
HEJIOCKOHAJIOCTI MOXe OyTH BH3HAYEHA 3a:
N
77init = e0 El “cr or =
ncr,max
ae:
-2
A
My g
e, = a(/’t—O, 2)_RkA12
Rk 1-x A

1 A — yMOBHA THYYKICTh KOHCTPYKIII;

o0 — Koe(DiieHT HEeIOCKOHAJIOCTI st
BiJIMOBIAHOI KPUBOI BTPATH CTIUKOCTI, TUBUCH
Tabumro 6.1 Ta Tadmuiro 6.2;

X — B3HIDKYBAIbHMHA  Koe(imieHT — ans
BI/IMOBITHOI KPUBO1 BTPATHU CTIHKOCTI, SKWN
3alie)KUTh BiJl BIAMNOBIAHOTO MOMEPEYHOTO
nepepisy, TuBuCh 6.3.1;

Oultk — KOEQIIIEHT MIHIMAILHOTO 301TbIIEHHS
ocboBOoi cumum  Ngg B emeMeHTax IS
JOCATHEHHS XapakTepucTUIHoro onopy Ng, y
MoTepeyHoMy — Tepepi3di 3 HalOiIbIuMH
HOPMaJTHbHUMH HaNPYKCHHSIMH 0e3
ypaxyBaHHS BTpaTH CTIHKOCTI,

MoctynanbHi Ta 00epTajibHi BILTUBH (Y NJIaHi)
Translational and torsional effects (plan view)

(11) As an alternative to (3) and (6) the shape
of the elastic critical buckling mode n, of the
structure may be applied as a unique global
and local imperfection. The amplitude of this
imperfection may be determined form:

NRk
—n., 5.9
Eln e Ner (5.9)
where:
s (for) 4>0,2: (5.10)
ault,k (5.11)
(04

and A is the relative slenderness of the
structure

a is the imperfection factor for the relevant
buckling curve, see Table 6.1 and Table 6.2;

x 1S the reduction factor for the relevant
buckling curve depending on the relevant
cross-section, see 6.3.1;

auitk 1S the minimum force amplifier for the
axial force configuration Ng4 in members to
reach the characteristic resistance Ng, of the

most axially stressed cross section without
taking buckling into account
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Ocr — KOE(QIIIEHT MIHIMAJIBHOTO 30LTBIIICHHS
ocboBOoi cuad Ngg B ememMeHTax A
JOCSITHEHHSI BTPATH CTIMKOCTI y TPYXHIN
cramii;

MRrk — XapakTepUCTHUUHUN OMip KPUTHYHOTO
MOTIEPEYHOr0 Mepepizy Ha AiF0 MOMEHTY, Hall-
pukiaa Mei,rk 200 Mpirk, KU TOIUIbHIIIIE,
NRk — XapakTEPUCTHYHHKA OMip Ha IO I03-
JOBXKHBOT CHJIM KPUTHYHOTO IMOTEPEYHOTO
nepepizy, T00To NpiRk;

14 ~
EINg nex — 3TMHAIBHMIA MOMEHT, IO BUHHUKAE

B1JI Ner Y KPUTHYHOMY TTOTIEPEYHOMY TIEPEPi3i;
Ny — (dOpMa BTpaTH CTIMKOCTI B MPYXKHIH

cramii.

MNPUMITKA 1. Ins Bu3HaUCHHS KOCPIMI€HTIB Otk 1 Olr
MOXXHA  BBaXaTH, 0 CIEMEHTH  KOHCTPYKIIT
HaBaHTaXkeHi Jumie ochkoBUMHM cunamMud  Ngg, ki
OTpHMaHi B pe3yJbTaTi PO3paxyHKy KOHCTPYKLIl 3a
TEOpi€l0 MepIIOro MOpsAKY Yy TpYXHIH craxii Ha
PO3paxyHKOBI HABAaHTAXKCHHSI.

[NPUMITKA 2. VYV HamionaneHoMy JlomaTtky Moxe
HABOJIUTHUCH 1H(pOpMAIIis 010 raimy3i 3acrocyBarHs (11).

5.3.3 HenockoHalicTb NpH  PO3PaXyHKY
cUCTeM B’si3ei

(1) Tpum pospaxyHKYy CHCTEM B’s3€H, sKi
3a0e3neuyioTh TOMNEepeyHy CTIHKICTh Oanok
ad0 CTHCHYTHX €JEMEHTIB Yy Mekax ix
JOBXHHM, HEOOXIJHO pO3IJIAfaTh BIUIMBU
HEJ0CKOHAJIOCTEH 3a JI0MOMOI0I0 €KBIBAJICHT-
HO{ FeOMETPUYHOT HEJOCKOHAJIOCT] €JIEMEHTIB,
10 PO3KPIIUIIOIOTECSA, y (GOpMI MOYATKOBOI
HE/I0CKOHAJIOCT]I BUKPUBJICHHS 13 TUIOIMHHU:

JACTVY-H b EN 1993-1-1:2010

acr IS the minimum force amplifier for the
axial force configuration Neq in members to
reach the elastic critical buckling

Mgk is the characteristic moment resistance of
the critical cross-section, e.g. Meirk OF Mpirk
as relevant

Nrk is the characteristic resistance to normal
force of the critical cross-section, i.e. Npi,rk

Eln’ is the bending moment due to 7. at

Cr,max
the critical cross-section
M, IS the shape of elastic critical buckling

mode.

NOTE 1: For calculating the amplifiers ayitk and o the
members of the structure may be considered to be
loaded by axial forces Neqg only that result from the first
order elastic analysis of the structure for the design
loads.

NOTE 2: The National Annex may give information for
the scope of application of (11).

5.3.3 Imperfection for analysis of bracing
systems

(1) In the analysis of bracing systems which
are required to provide lateral stability within
the length of beams or compression members
the effects of imperfections should be included
by means of an equivalent geometric
imperfection of the members to be restrained,
in the form of an initial bow imperfection:

e, =, L /500 (5.12)
ae: where:
L — mporiu cuctemu B’s3eit L is the span of the bracing system
i and
a, = O,5(1+ lj

m
I€ M —  KUIBKICTh  €JIE€MEHTIB, IO in which m is the number of members to be
PO3KPIILITIOIOTHCS. restrained.

(2) Hnsa 3pydHOCTI BIUIMBH TOYaTKOBUX
HE/IOCKOHAJIOCTE BUKPHBIICHHS 13 TUIOIIUHH
€JIEMEHTIB, PO3KPIIJICHUX 3a JIOTIOMOIOIO
CUCTeMH B’si3ed, MOXYThb OyTH 3aMiHEH1
€KBIBAJCHTHOIO CTaOLIi3yl0u0l0 CHIION, SIK
MOKa3aHo Ha PHCYHKY 5.6:

(2) For convenience, the effects of the initial
bow imperfections of the members to be
restrained by a bracing system, may be
replaced by the equivalent stabilizing force as
shown in Figure 5.6:
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0y = Z N, 8

aec:

0, — TpPOrMH CHCTEMU B’s3€d y CBOiH

IJIOIIMHI, OOYMOBJICHMH ( Ta OyIb-IKUMHU
30BHIIIHIMHA HABAHTAXEHHAMH, OOYHCICHUMHA
Ha OCHOBI PO3PaxyHKY MEPIIOTO MOPSIKY.

HPUMITKA. &, moxe nopisHioBatd 0, SKIIO BUKO-

PHCTOBYETHCS TEOPIst APYTOTO MOPSIIKY.

(3) YV Bumaakax, KOJIM 10 CHCTEMH B’s3eid
BHCYBAIOTHCSl BUMOTH 1010 cTabimi3arii cruc-
HYTO1 MOJUIlI OaJIKU MOCTIHHOT BUCOTH, 3YCHII-
11 N, Ha pucyHky 5.6 MOXxHa oTpuMaru 3a:

JACTVY-H b EN 1993-1-1:2010

e, +0
%, (5.13)

where:

6, is the inplane deflection of the bracing

system due to g plus any external loads
calculated from first order analysis.

NOTE: §, may be taken as O if second order theory is
used.

(3) Where the bracing system is required to
stabilize the compression flange of a beam of
constant height, the force N, in Figure 5.6

may be obtained from:

NEd = MEd h (5'14)

ae.
M¢y — MakcuMasbHUI MOMEHT y Oaii i

h — 3arajbHa BHCOTa OajKHu.

[NPUMITKA. VY Bunanmky, skmo Oaimka 3a3HaE

30BHIIIHBOTO CTHCKY, N, TIOBUHHA BKIIFOYATH YaCTHHY

CTHUCKYIOYOi CHJIN.

(4)Y wicusx, ae CTHKYIOThCS Oanku abo
CTHCHYTI €JI€MEHTH, HEOOX1/IHO TaKOX IepeBi-
PATH 3/1aTHICTh CUCTEMU B’SA3€M YMHUTHU OHIp
MicleBii cuii, mo aopisHioE &, Ng, /100 i
MPUKIIAAAETHCS IO HEl 3a JOTIOMOTOI0 KOXKHOI
Oarku ab0 CTUCHYTOTO €JIEMEHTa, IO
CTHKYIOTBCS Y L[OMY MICIli, 1 TepefaTH Iffo
CHIIy J10 TPUJIETJIUX MiCllb, Y SIKUX Oanka abo
CTHUCHYTUH €JIeMEHT pO3KpIIUIeH]l, IUBHCH
PHUCYHOK 5.7.

(5) st mepeBipku MicIIEBOTO 3yCHIUIS BifIO-
BiHO 10 (4) MOBHMHHI TaKOX BPaxXOBYBATHCS
Oy/b-sIK1 30BHINIHI HABAHTAXEHHS, IO JIIOTh
Ha CHUCTEMHU B’s3ei, TPOTE 3YCWIUISA, IO
BHHHKAIOTh Yepe3 HEJIOCKOHAJIICTh, HAaBEJCHY
B (1), MOHA OIYCTHUTH.

where:
M, is the maximum moment in the beam and
h is the overall depth of the beam.

NOTE: Where a beam is subjected to external
compression N, should include a part of the

compression force.

(4) At points where beams or compression
members are spliced, it should also be verified
that the bracing system is able to resist a local
force equal to «,Ng, /100 applied to it by

each beam or compression member which is
spliced at that point, and to transmit this force
to the adjacent points at which that beam or
compression member is restrained, see Figure
5.7

(5) For checking for the local force according
to clause (4), any external loads acting on
bracing systems should also be included, but
the forces arising from the imperfection given
in (1) may be omitted.
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NEd

€0 — HeQOCKOHAicMb; (d — eK8IBAIeHMHA NO2OHHA CUIA;
1 —cucmema 6 ’szeii

3ycrrst Ned BBaXKa€ThCsI PIBHOMIPHO PO3IOALICHAM Y
Meskax nporony L cucremu B’si3eid.
Jnst HepiBHOMIPHHX 3yCHIIb II€ € JIEII0 KOHCEPBAaTHBHO.

eo — imperfection; qd¢ — equivalent force per unit length;
1 — bracing system

The force Neqd is assumed uniform within the span L of the
bracing system.
For non-uniform forces this is slightly conservative.

Pucynok 5.6 ExBiBanentHa cradinizyoua cuia
Figure 5.6 Equivalent stabilizing force

b=a ¢ ¢ =1/200
29N, = a,,N, /100
1 cmux; 2 cucmema 6 ’s3eil
1 splice; 2 bracing system
Pucynox 5.7 HaBaHTaskeHHsI Ha B'sI3i Y CTUKAX CTHCHYTHX eJIeMeHTIB
Figure 5.7 Bracing forces at splices in compression members

5.3.4 HemxockoHAJIOCTI eJieMeHTIB

(1) BritiBu MicIieBHX HEIOCKOHAIOCTEH BHK-
PHBJICHHS €JIEMEHTIB 13 IUIOIMHU BPaxOBaHi y
dbopMyIiax Ui BUSHAYCHHS OTOPY CIIEMEHTIB
Ha BTPATy CTIMKOCTI, AUBHCH PO3ALI 6.3.

(2) Y Bumamkax, KOJHM CTIMKICTh €JIEMEHTIB
BPaXOBYEThCS IIITXOM PO3PAXYHKY IPYTroOro
MOPSZIKY JUISl CTHCHYTHUX EIIEMEHTIB BIJIO-
BimHO 10 5.2.2(7)a), HEOOXiTHO pPO3TIIANATH
HeJO0CKOHaMocTi €9 3rigHo 3 5.3.2(3)b) abo
5.3.2(5), abo 5.3.2(6).

(3) st po3paxyHKy APYyroro mopsiaKy 3 ypaxy-

5.3.4 Member imperfections

(1) The effects of local bow imperfections of
members are incorporated within the formulas
given for buckling resistance for members, see
section 6.3.

(2) Where the stability of members is
accounted for by second order analysis
according to 5.2.2(7)a) for compression
members imperfections eo according to
5.3.2(3)b) or 5.3.2(5) or 5.3.2(6) should be
considered.

(3) For a second order analysis taking account
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BaHHSIM BTPaTH CTIMKOCTI 3a TIONIEPEUHO-KPYTH-
JBHOIO0 (POPMOIO IS €JIEMEHTA, 1110 3TUHAETHCS,
HEJIOCKOHATIOCTI MOJKYTh NpHiiMaTucs gk Ke g,

Ie €,, — EKBIBAJIEHTHA I10YaTKOBA HEJJOCKOHA-

JIICTh BUKPHUBJICHHS TTOB30BXHBOI OCI BITHOCHO
MOTePevHOoi OcCi MPOUIIO, MO0 PO3TISAIAETHC.
3arajoMm Hemae HEOOXIHOCTI BpaxoOBYBAaTH
JIOaTKOBY HEOCKOHAIIICTh CKPYUYCHHSI.

[NPUMITKA. 3nauenHs k MoxyTh oOupaTHch 3a
Hamionamsaum [logatkoM. PekoMeHTyeThCS IpHiMaTH
3HayeHHs k = 0,5.

54 METOJHM PO3PAXYHKY 3 YPAXY-
BAHHSM HEJIHIMHUX BJIACTUBOC-
TEA MATEPIAJIIB

5.4.1 3araiapHi M0JI0KEeHHA

(1) BuytpimHi 3ycwuis i MOMEHTH MOYHA
BU3HAYATH:

a) 3araJbHUM PO3PaXyHKOM Y MPYXKHIH CTail;
b) 3arambHIM PO3PAXyHKOM Y TUIACTHYHIM CTAIII.

I[MPUMITKA. lono po3paxyHKy CKiHYEHHO-EIEMEHT-
Hoi Mozeni auBuchk EN 1993-1-5.

(2) V Bcix BHMagKax MOKe BUKOPHCTOBYBATHCSI
3araJlbHU pO3paxyHOK y NPYXHIH cTaii.

(3) BaranbHuit po3paxyHOK y IUIACTHYHIN
cTamii MOXe BHKOPHCTOBYBAaTHCH JIHIIE Y
BUIA/IKaX, KOJU KOHCTPYKLis Ma€ JOCTATHIO
MIOBOPOTHY 3JaTHICTh Yy (PaKTHUHOMY MICI1
pO3TallyBaHHs IIapHipa MJIACTUYHOCTI He3a-
JIS)KHO BiJ TOTO, 3HAXOJAUTHCSA BIH B €JIEMEH-
Tax 4d y By3Jax. SKIIo mapHip miacTUYHOCTI
BUHHUKAa€ B €JIEMEHTI, IOMEpPEeUHi Mepepi3u
eJIeMEeHTa TIOBUHHI MaTH 1Bl OCi CUMETpii abo
OJIHY BICh CHMETpIi, IO JIEKUTh Yy TUIOMIMHI
CHUMETpIi, sika 30iraeThCs 13 MIOLUIMHOIO MOBO-
pOTY IIapHipa MIACTUYHOCTI, a TAKOX TMOBHH-
Hi BUKOHYBaTHCS BUMOTH, 3a3HayeHi y 5.6. Y
BUIAJKaxX, KOJM HIAPHIP IUIACTUYHOCTI BUHMU-
Kae y BY3Ji, By30J MOBHHEH MaTu abo joc-
TaTHIO MIIIHICTb, 100 3a0€3MEYUTH CIIPHITHST-
TS TPAHUYHOTO MOMEHTY IUIACTMYHOCTI ee-
MeHTa, a00 TOBHHEH OYyTH 3aTHUM BUTPH-
MaTH IJIACTUYHY JedopMalliio I JocTaT-
HBOTO TTOBOPOTY, muBuch EN 1993-1-8.

(4)B Sk crpomennii MeToa asis 0OMEKEHOTO

JACTVY-H b EN 1993-1-1:2010

of lateral torsional buckling of a member in
bending the imperfections may be adopted as
for ke,,, where e, is the equivalent initial

bow imperfection of the weak axis of the
profile considered. In general an additional
torsional imperfection need not to be allowed
for.

NOTE: The National Annex may choose the value of k.
The value k = 0,5 is recommended.

5.4 METHODS OF ANALYSIS CONSI-
DERING MATERIAL NON-LINEARI-
TIES

5.4.1 General

(1) The internal forces and moments may be
determined using either:

a) elastic global analysis;

b) plastic global analysis.

NOTE: For finite element model (FEM) analysis see
EN 1993-1-5.

(2) Elastic global analysis may be used in all
cases.

(3) Plastic global analysis may be used only
where the structure has sufficient rotation
capacity at the actual location of the plastic
hinge, whether this is in the members or in the
joints. Where a plastic hinge occurs in a
member, the member cross sections should be
double symmetric or single symmetric with a
plane of symmetry in the same plane as the
rotation of the plastic hinge and it should
satisfy the requirements specified in 5.6.
Where a plastic hinge occurs in a joint the
joint should either have sufficient strength to
ensure the hinge remains in the member or
should be able to sustain the plastic resistance
for a sufficient rotation, see EN 1993-1-8.

(4)B As a simplified method for a limited
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IJIACTUYHOTO  TIEPEPO3MOALTYy MOMEHTIB Yy
HEpO3pi3HUX Oankax, B SKUX JeAKi IIKOBi
MOMEHTH, OTPUMaHI PO3PaXyHKOM Yy MPYKHIN
cTanii, MEepeBHILYIOTh IUIACTUYHUN OImip Ha
3TMH MakCUMyM Ha 15 %, 4acTUHU MOMEHTIB,
10 TEPEBUILMIN I1i TTIKOBI MOMEHTH, MOXYTb
OyTH Tepepo3NoiicH] B Oyab-sIKOMY €JIeMEeH-
Ti 32 HACTYITHUX YMOB:

a) BHYTpIIIHI 3yCWJUII 1 MOMEHTH B paMi
3aJIUIIAIOTHCS B PIBHOBA3l 3 MPUKIAJACHUMU
HaBaHTAXKECHHSAMH; 1

b) yci ernemeHTH, B SIKHX 3MEHIIYIOTHCS MO-
MEHTH, MAlOTh IMONEpedHi mepepizu Kiacis 1
a6o 2 (ouB. 5.5); i

C) 3abe3rneueHa  CTIWKICTh  €JICMEHTIB  3a
MOTePEYHO-KPYTHUIIHHOIO (POopMOIO Ti BTpaTH.

5.4.2 3aranbHuii po3paxyHOK Yy NPYXKHii
cranuii

(1) BaranpHuil po3paxyHOK y MPYXKHid crajii
IPYHTY€ETHCSl HA MPUITYIIEHH] JiHIIHHOT 3amex-
HOCTI MDK HampyXeHHIMH 1 jaedopMariissMu
MaTepiainy 3a Oy/ib-SKOTr0 PiBHS Halpy>KEHb.

[MPUMITKA. Illomo BuOOpY Mojeni HariBXOPCTKOTO
By3na auBHCH 5.1.2(2)-(4).

(2) BayTpimHi 3ycwiuis i MOMEHTH MOXHA
00YHCITIOBATH LUIAXOM 3arajbHOTO pO3paxyH-
Ky y NPYXHIHA CTajil HaBiTh y BUMAJKY, KOJIU
OIlip MOIMEPEYHOro Nepepizy BU3HAYAETHCS 32
HOT0 TUTACTUYHUM OTIOPOM, TUBUCH 6.2.

(3) BaranpHuit po3paxyHOK y MPYXKHiHA cTajii
MOKHa  TaKOX  BUKOPUCTOBYBATH  JUIA
MOTIEPEYHHX MEPEPI3iB, OMOPHU SIKUX 0OMEKEH1
MICIIEBOIO BTPATOIO CTIHKOCTI, TUBUCH 6.2.

5.4.3 3aranbHuii po3paxyHOK y INIACTHY-
Hili cTamil

(1) BaranpHuii  pO3paxyHOK Yy IJIACTHYHIH
cTajil BpaxoBye BIUIMBM HETIHIHHOCTI MaTtepi-
ally Mpu BU3HAYEHHI 3yCUJIb y KOHCTPYKIIII.
IToBeninky HEOOXiTHO MOJETIOBATH 3a JIOMO-
MOT'OI0 OJJHOI'O i3 METO/IIB, HaBEICHUX HIDKYE.
— PO3paxyHKOM Yy TNPYXXHO-TUIACTHYHIN cTafii
3 TiepepizaMu, /i€ MalTh MICIE TUTACTHYHI
nedopmariii, i/abo By3mamu, 10 € TUTACTHY-
HUMHU IIapHIpAMU;

— HEJIHIMHUM PO3paxyHKOM Yy IUIACTHYHIN
cTajii mpyu BpaxyBaHHI PO3BUTKY OOMEXKEHHX

JACTVY-H b EN 1993-1-1:2010

plastic  redistribution of moments in
continuous beams where following an elastic
analysis some peak moments exceed the
plastic bending resistance of 15 % maximum,
the parts in excess of these peak moments may
be redistributed in any member, provided,
that:

a) the internal forces and moments in the
frame remain in equilibrium with the applied
loads, and

b) all the members in which the moments are
reduced have Class 1 or Class 2 cross-sections
(see 5.5), and

c) lateral torsional buckling of the members is
prevented.

5.4.2 Elastic global analysis

(1) Elastic global analysis is based on the
assumption that the stress-strain behaviour of
the material is linear, whatever the stress level
is.

NOTE: For the choice of a semi-continuous joint model
see 5.1.2(2) to (4).

(2) Internal forces and moments may be
calculated according to elastic global analysis
even if the resistance of a cross section is
based on its plastic resistance, see 6.2.

(3) Elastic global analysis may also be used
for cross sections, the resistances of which are
limited by local buckling, see 6.2.

5.4.3 Plastic global analysis

(1) Plastic global analysis allows for the
effects of material non-linearity in calculating
the action effects of a structural system. The
behaviour should be modelled by one of the
following methods:

— by elastic-plastic analysis with plastified
sections and/or joints as plastic hinges,

—by non-linear plastic analysis considering
the partial plastification of members in plastic
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MJIaCTUYHUX Jedopmaliii B  eleMeHTax Yy
30HAaX IIACTUYHOCTI;

— pO3paxyHKOM y  JKOPCTKO-ILIACTHYHIN
cTaaii, HEXTYIOUYH TMPYKHUM XapaKTepPoOM
po0OOTH MIXK IIAPHIPAMH.

(2) 3aranpHuii  pO3paxyHOK Y IIACTHYHIN
cTajii MOKe BUKOPUCTOBYBATUCH Y pasi SKIIO
CJIEMCHTH MAIOTh JOCTATHIO IMOBOPOTHY 3J]1aT-
HICTh JUJIs1 3a0e3MedeHHs] HEoOX1THOTO mepe-
PO3MOJIITy 3TUHATBHUX MOMEHTIB, JUBUCH 5.5
Ta 5.6.

(3) BarampHuii  po3paxyHOK y IJIACTHYHIN
cranii HEOOXiAHO BHKOPHCTOBYBAaTH JIUINIE B
BHIAJIKaX T'apaHTOBAHOI CTIMKOCTI €JIEMEHTIB
y IUIACTUYHUX IIAapHIpax, TUBUCH 6.3.5.

(4) DbimiHiliHAa 3aJEXKHICTh «HAMPY>KEHHS-
nedopmarrii», mokazaHa Ha pUCYHKY 5.8, MOxke
3aCTOCOBYBATHUCS JUISI MapoOK KOHCTPYKLIHHOL
CTalll, 3a3Ha4eHuX y po3aiai 3. Sk anbrepHat-
THBAa MOX€ OyTH MpHUUHATA TOYHIIIA 3aJeK-

HicTh, nuBuch EN 1993-1-5,

a A
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Z0nes,

—by rigid plastic analysis neglecting the
elastic behaviour between hinges.

(2) Plastic global analysis may be used where
the members are capable of sufficient rotation
capacity to enable the required redistributions
of bending moments to develop, see 5.5 and
5.6.

(3) Plastic global analysis should only be used
where the stability of members at plastic
hinges can be assured, see 6.3.5.

(4) The bi-linear stress-strain relationship
indicated in Figure 5.8 may be used for the
grades of structural steel specified in section 3.
Alternatively, a more precise relationship may
be adopted, see EN 1993-1-5.

do
de

E

€

-

Pucynox 5.8 Biminiiina 3axexHicTs «Hanpy:KeHHS-TedopMaii»
Figure 5.8 Bi-linear stress-strain relationship

(5) XKopcTKo-TIIaCTHYHUI PO3PAXYHOK MOXKE
OyTH 3acTOCOBaHUM, SKII0O HE MOTPIOHO
BpPaxoBYBaTH BIUIMBH AePOPMOBAHOI T€OMETP-
pii (Hampukiaj, BIUIMBU APYroro poay). Y
[bOMY BUIIAJKy BY3IH KiIacU]iKyrOThCs
e 3a Mingictio, gusuck EN 1993-1-8.

(6) BrmBu  nepopmoBaHOi reoMeTpii KOHCT-
pykuii 1 cTiIHKICTP KOHCTPYKLIi pamMu HeoO-
X1IHO TIEPEBIPATH BiAMOBITHO 110 5.2.

[MPUMITKA. MakcumanbpHuil omip paMu 31 3HA4YHO
n1e(OpMOBaHOIO TEOMETpi€l0 MOXKe OyTH JOCSATHYTHH
paHimie, HDK YTBOPSATBCS yCi IUIACTHYHI INApHIpU Y
MeXaHi3Mi pyHHYBaHHS 32 TEOPI€I0 IIEPILIOTO MOPSIIKY.

5.5 KIACU®IKALIA ITOINEPEYHHUX

(5) Rigid plastic analysis may be applied if no
effects of the deformed geometry (e.g. second-
order effects) have to be considered. In this
case joints are classified only by strength, see
EN 1993-1-8.

(6) The effects of deformed geometry of the
structure and the structural stability of the
frame should be verified according to the
principles in 5.2.

NOTE: The maximum resistance of a frame with
significantly deformed geometry may occur before all
hinges of the first order collapse mechanism have
formed.

5.5 CLASSIFICATION OF CROSS
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ITIEPEPI3IB
5.5.1 OcHoBHIi M0JI0KEeHHA

(1) Mera knacuikariii mornepeyHux mnepepisis
MOJIATAE Y BH3HAYCHHI MEX, JOCATHYB SKHX
omip 1 TOBOPOTHA 3JaTHICTh IOMEPEYHHUX
nepepiziB 0OMEXKYIOThCS iX OIMOPOM Ha BTpaTy
MICILIEBOI CTIMKOCTI.

5.5.2 Knacudikamis

(1) Po3pi3HSIOTh YOTHPH KJIACH IOTEPEYHUX
nepepisis:

—Ilonepeuni mepepizu kmacy 1 — Ti, sKi
MOXYTh YTBOPIOBATH IUIACTMYHHUM IIapHIp 3
MOBOPOTHOIO 3/IaTHICTIO, IO BHUMAra€Tbecs 3
pO3paxyHKy y IUlacTU4HIA cTaxaii, 0e3
3HWKECHHS OTIOpY.

— Ilomepeuni mnepepizu kimacy 2 — Ti, fKi
MOXYTh 3a0€3MEeYnTH CBiii oOmp Ha i
MOMEHTa y IUIaCTUYHIM cTajli, npoTe MaroTh
O0OMEXKEHY IOBOPOTHY 3JaTHICTh YHACIIiJOK
BTPATH MICIIEBOI CTIHKOCTI.

— Ilomepeuni mepepi3u kinacy 3 — Ti, B SIKUX
Hanpy’>KeHHs] B KpalHIX CTUCHYTHX BOJIOKHAaX
CTaJleBOTO  €JNeMEeHTa y  IMPUIYHICHHI
IPY)KHOTO PO3MOJLTY HampyXeHb MOXYTb
JOCATTH MEXI1 TEKy4OCTi, ajie BTpaTa MiClI€BOi
CTIMKOCTI MepemKopkae 3a0€3MeYeHHI0 OMopy
Ha J[IF0 MOMEHTY Y TIJIaCTUYHIN cTaii.

— ITonepeuni mepepi3u kiacy 4 — Ti, B SKHX
BTpaTa MICLEBOI CTIMKOCTI HAcTymae J0 J0-
CSITHEHHSI MEX1 TEeKy4OCTl B 0/1HIi abo OinbIiie
YaCTUHAX MOIMEPEYHOTO0 Mepepizy.

(2) V mnomepeunux mepepizax kiacy 4 s
BHU3HAYEHHS HEOOXIHUX TOMPaBOK I
nociabieHb Onopy, 0OyMOBIICHUX BIUTMBAMU
BTpPAaTU MICIEBOi CTifiKOCTi, MoXxe OyTu
BUKOpHCTaHa e(eKTHBHA WIMPUHA, TUBHUCH

EN 1993-1-5, 5.2.2.

(3) Knacudikamiss  momepedyHux — mepepisis
3QJICKATh B BIJHONIEHHS IIUPUHU O
TOBIIMHU YaCTUH NEPEPi3y, M0 CTUCKAIOTHCS.

(4) CtacHyTI YacTMHHM BKIIOYAIOTh OYAb-SKY
YacTUHY  TOTNIEPEYHOro  mepepidy,  sKa
MOBHICTIO a00 YacTKOBO CTUCHYTa MNpH Aii
PO3IIISITyBaHOT KOMOIHAIT HABAHTAXEHb.

(5) Pi3HiI CTHUCHYTI YacTHHH B IOIEPECYHOMY

JACTVY-H b EN 1993-1-1:2010
SECTIONS

5.5.1 Basis

(1) The role of cross section classification is to
identify the extent to which the resistance and
rotation capacity of cross sections is limited by
its local buckling resistance.

5.5.2 Classification

(1) Four classes of cross-sections are defined,
as follows:

—Class 1 cross-sections are those which can
form a plastic hinge with the rotation capacity
required from plastic analysis without
reduction of the resistance.

— Class 2 cross-sections are those which can
develop their plastic moment resistance, but
have limited rotation capacity because of local
buckling.

— Class 3 cross-sections are those in which the
stress in the extreme compression fibre of the
steel member assuming an elastic distribution
of stresses can reach the yield strength, but
local buckling is liable to prevent development
of the plastic moment resistance.

—Class 4 cross-sections are those in which
local buckling will occur before the attainment
of yield stress in one or more parts of the
cross-section.

(2) In Class 4 cross sections effective widths
may be used to make the necessary allowances
for reductions in resistance due to the effects
of local buckling, see EN 1993-1-5, 5.2.2.

(3) The classification of a cross-section
depends on the width to thickness ratio of the
parts subject to compression.

(4) Compression parts include every part of a
cross-section which is either totally or
partially in compression under the load
combination considered.

(5) The various compression parts in a cross-
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nepepisi (Taki K CTiHKa a00 MOJIMIIS) MOXKYTh
BiJIHOCHTHCS JIO PI3HUX KIIACIB.

(6) IMonepeunnii mepepiz kinacupikyeTbes 3a
HaWBUIIMM (HAaMEHII CIPUSTIMBUM) KJIACOM
HOT0 CTUCHYTUX YaCTHH. BUHSATKM HaBe/ICHI B

6.2.1(10) i 6.2.2.4(1).

(7) Sx anpTepHaTHBa Kiacudikaiis morneped-
HOTO TIepepizy MOke OyTH BHU3HAYCHA OIlIHY-
BaHHSAM Kiacu@ikamii SK IS IOJHI, TaK 1
JUTSL CTIHKH.

(8) I'paruuHi BiZHOMICHHS I CTHCHYTHX
yacTUH KiaciB 1, 2 1 3 HEOOXiHO OTPUMYBATH
3a Tabnuiero 5.2. YactuHa mepepily, sika He
BIJIMTOBIZIA€ TPAHUISAM JUIS KJIacy 3, TIOBHHHA
OyTH BiHEeceHa 10 Kiacy 4.

(9) 3a BumsTKOM BHManaKy, HaezeHoro B (10),
nepepizu kiaacy 4 MOXyTh OyTH BiJHECEHi /0
nepepiziB Kiacy 3, SIKIIO BiTHOIICHHS IIUPUHU
70 TOBHIMHH € MEHIIUMH 3a TPaHUYHI
BIJIHOIICHHS JUIA KJaccy 3, OTPHMAaHOro 3a

fy /YMO
. . \ o
Tabmuero 5.2 npu 30inbeHHi € Ha | ©™E

Gcom Ed
e — MaKCHMAaJbHE PO3PAaXyHKOBE HaIl-
PYKEHHS CTUCKY B YaCTHHI, Y35T€ 3 PO3PaXyHKY
mepuioro  mopsAaky abo, 3a  HEOOXITHOCTI,
JPYTOro MOpsiKYy.

(10) ITpote, npu mepeBipii pPO3PaxyHKOBOTO
ONOpYy €JIeMEHTa Ha BTpaTy CTIMKOCTI 3
BUKOPDUCTaHHAM  po3auty 6.3  rpaHudYHi
BIJIHOIIEHHSI JUIsl Kjacy 3 TOBHWHHI 3aBXIU
npuiiMartucs 3a Tabnuuero 5.2.

(11) IMomepeuni nepepi3u 3i CTiHKOWO Kinacy 3 i
nomvusMu  kinacy 1 abo 2 MoxyTh Oytu
KJIacu(]ikoBaH1 SK MOMEpEUHi nepepizu kinacy 2
3 e()eKTUBHOIO CTIHKOIO BiJIMOBIIHO 70 6.2.2.4.

(12) SIkmro cTiHKa PO3TJSIIAETHCS TAKOO, IO
YUHUTH OMIp JIMIIE MONEPEeYHUM CHiIaM, 1
MIPUITYCKAETHCS, 110 BOHA HE 30UIBIIYE OIMip
MOTIEPEYHOro Tepepizy Ha MAiI0 3THHAIBHOTO
MOMEHTY 1  TO3JOBXHBOI  CHJH,  TO
MIOTIEPEYHHI Tepepi3 MOXe PO3paxoBYBaTHCh
K Tepepizu kiacy 2, 3 abo 4 3ajiexHo JuIIe
BiJI KJIaCy TOJIHIII.

[NPUMITKA. Illogo momnuimi, sKa TNPU3BOIUTH [0

JACTVY-H b EN 1993-1-1:2010

section (such as a web or flange) can, in
general, be in different classes.

(6) A cross-section is classified according to
the highest (least favourable) class of its
compression parts. Exceptions are specified in
6.2.1(10) and 6.2.2.4(1).

(7) Alternatively the classification of a cross-
section may be defined by quoting both the
flange  classification and the  web
classification.

(8) The limiting proportions for Class 1, 2, and
3 compression parts should be obtained from
Table 5.2. A part which fails to satisfy the
limits for Class 3 should be taken as Class 4.

(9) Except as given in (10) Class 4 sections
may be treated as Class 3 sections if the width
to thickness ratios are less than the limiting
proportions for Class 3 obtained from Table

fy/YMO
(&}

5.2 when ¢ is increased by , Where

com Ed

o is the maximum design compressive

com Ed

stress in the part taken from first order or
where necessary second order analysis.

(10) However, when verifying the design
buckling resistance of a member using section
6.3, the limiting proportions for Class 3 should
always be obtained from Table 5.2.

(11) Cross-sections with a Class 3 web and
Class 1 or 2 flanges may be classified as class
2 cross sections with an effective web in
accordance with 6.2.2.4.

(12) Where the web is considered to resist
shear forces only and is assumed not to
contribute to the bending and normal force
resistance of the cross section, the cross
section may be designed as Class 2, 3 or 4
sections, depending only on the flange class.

NOTE: For flange induced web buckling see EN 1993-
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BTPATH CTIAKOCTI cTiHkH, auBruch EN 1993-1-5.

5.6 BUMOI'M A0 HNONEPEYHHUX IIE-
PEPIBIB JUIsI 3ATAJIBHOI'O PO3PA-
XYHKY V¥ INIACTUYHIN CTAJIT

(1) Y Micigx yTBOpEHHS IUIACTHYHUX IIapHi-
piB TomepeyHHid mepepi3 eleMeHTa, M0 Mic-
TUTh IJIACTUYHUHN IAPHIP, TOBUHEH MATH I0-
BOPOTHY 3/1aTHICTh, HE MEHIITY 32 HEOOXi/IHY B
MICIIi YTBOPEHHS TUTACTHYHOTO MIApHIpA.

(2) nst egeMeHTIB MOCTIHHOTO IOMEPEYHOIO
nepepizy Mo JIOBXKHHI MOXHA TMPUITYCTUTH
JOCTaTHIO MOBOPOTHY 3IaTHICTh Y IUIACTHY-
HOMY IIApHIpi, SKIIO 33J0BOJBHSIIOTHCS
00H1IB1 BUMOI'H, HABEIEH] HIDKYE.

a)y MiCIi pO3TallyBaHHS  IUTACTUIHOTO
IIapHipa €JIeMEHT Ma€ TOIMepeyHi Iepepi3u
Kiacy 1;

b) sikio B MicCIli po3TalllyBaHHS [IACTHYHOTO
HIapHipa 0 CTIHKM TMPHUKIAJCHA IOIepeyHa
cwia, ska mnepesumye 10 % Big omopy
MIOTIEPEYHOr0 TMepepi3y Ha 3pi3, AuBHCH 6.2.6,
TOAI  CTIHKY HEOOXIHO  YKpIIIIOBaTH
pebpaMu KOPCTKOCTI y MeXax BiACTaHi
B3JI0BXK eJIEMEHTA h/2 Big Mmicis
po3TalyBaHHs IJIACTUYHOTO IapHipa, ae h —
BHCOTA MONEPEYHOTO Mepepizy B IbOMY MICII.

(3) V Bumaakax, KoaM TMOMEPEYHHU Mepepi3
€JIEMEHTA 3MIHIOETHCS B3JIOBXK HOTO JTOBKHHH,
MOBUHHI BUKOHYBAaTHUCS JOJATKOBI BHMOTH,
HaBEJIEH] HIDKYE:

a) ToBUIMHA CTIHKM Tepepidy, L0 NMPUMHKAE
JI0 MICITb pO3TallyBaHHS IUIACTHYHHUX IIAPHi-
piB, HE MOBMHHA OyTH 3MEHIIEHa, IPUHAWMHI,
Ha BijcTaHi, piBHI 20, B 00OMIBI CTOPOHHU BiJ
MICIl pO3TalllyBaHHS TUIACTUYHOTO IapHipa
B3JIOBXK ejeMeHTa, a¢ O — BHcOTa mepepisy
CTIHKM B MICIII PO3TAIllyBaHHS IUIACTHYHOTO
uiapHipa.

b) CtucHyTy nonuiito nepepisy, Mo NpruMHKae
JI0 MICITb pO3TallyBaHHS IUIACTHYHUX IApHi-
piB, CIIiJ BIAHOCUTH 110 KJacy | Ha BiJCTaHi B
oOuJBI CTOPOHM BIJl MICLS pO3TAIIlyBaHHS
IUIACTUYHOTO IapHipa B3JIOBX €JIEMEHTa He
MEHII1# 3a OlIbIIe 3:

— 2d, ne d BuszHaueHo B (3)a);

— BIJICTaHb 0 HAWONMKYOI TOYKHU, B SKIH
MOMEHT B eneMeHTi 3Hm3uBcsi a0 0,8 Bin
OMOpy Ha 3TMH Yy IJIaCTMYHIA cTamii y
PO3TIIsAyBaHIi TOYIII.

JACTVY-H b EN 1993-1-1:2010
1-5.

5.6 CROSS-SECTION REQUIREMENTS
FOR PLASTIC GLOBAL ANALYSIS

(1) At plastic hinge locations, the cross-section
of the member which contains the plastic
hinge should have a rotation capacity of not
less than the required at the plastic hinge
location.

(2) In a uniform member sufficient rotation
capacity may be assumed at a plastic hinge if
both the following requirements are satisfied:

a) the member has Class 1 cross-sections at
the plastic hinge location;

b) where a transverse force that exceeds 10%
of the shear resistance of the cross section, see
6.2.6, is applied to the web at the plastic hinge
location, web stiffeners should be provided
within a distance along the member of h/2
from the plastic hinge location, where h is the
height of the cross section at this location.

(3) Where the cross-section of the member
vary along their length, the following
additional criteria should be satisfied:

a) Adjacent to plastic hinge locations, the
thickness of the web should not be reduced for
a distance each way along the member from
the plastic hinge location of at least 2d, where
d is the clear depth of the web at the plastic
hinge location.

b) Adjacent to plastic hinge locations, the
compression flange should be Class 1 for a
distance each way along the member from the
plastic hinge location of not less than the
greater of:

— 2d, where d is as defined in (3)a);

— the distance to the adjacent point at which
the moment in the member has fallen to 0,8
times the plastic moment resistance at the
point concerned.
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C) Bynb-Ie B eJNEMEHTI CTHCHYTY MOJHINIO
HEOOXiTHO BITHOCUTH 10 Kiacy 1 abo 2, a
CTIHKY — 110 Kjacy 1, 2 a6o 3.

(4) Byap-sKi OTBOpH JUIS KPIMUIBHHUX J€Taiei
y PO3TATHYTHX 30HAX, IO MPUMHUKAIOTH 0
MICIIb pO3TallyBaHHS IUTACTMYHUX IIIAPHIPIB,
MMOBUHHI 3aI0BOJIBHATH 6.2.5(4) Ha BijacTaHi,
BcraHoBjieHiH B (3)b), B 00uABI CTOpOHH
B3JIOBXK €JIEMEHTAa BiJl MICISl PO3TallyBaHHS
TUTACTUYHOTO HIapHipa.

(5) Ilpu po3paxyHKy pamu y IUIACTUYHIN CTa-
mii MO>KHA HPUIYCTUTH JOCTaTHIO 3/IaTHICTh
70 TUIACTHYHOTO MEPEepo3NOaiTy MOMEHTIB,
SKIIO JJI BCIX €JEMEHTIB, B SKHX IUIACTHYHI
HIApHIpU iCHYIOTh, a00 MOXYTh YTBOPHUTHCH,
abo yTBOpPWIHMCH TMpH [Iii PO3PaXyHKOBUX
HABaHTAKCHb, BAKOHYIOThCS BUMOTH (2) — (4).

(6) Y Bumamkax, KOJIHM 3aCTOCOBYIOTBCS METO-
JI¥ 3aTaIbHOTO PO3PAaxyHKY Yy IJIACTUYHIN cTa-
i1, SIKi pO3TIAAa0Th (PAKTHYHHUIA HANPYKEHO-
neopMOBaHMIA CTaH TI0 JIOBXKUHI €JIEMEHTA 3
ypaxyBaHHSIM OJHOYACHOI BTpPATH MIiCICBOL
CTIHKOCTI, BTpaTH 3arajbHOi CTIMKOCTI eJe-
MEHTA 1 BTPATH CTIHKOCTI CHCTEMH B ILJIOMY,
BUMOTH (2) — (5) BUKOHYBaTH HE TOTPiOHO.

JACTVY-H b EN 1993-1-1:2010

c) Elsewhere in the member the compression
flange should be class 1 or class 2 and the web
should be class 1, class 2 or class 3.

(4) Adjacent to plastic hinge locations, any
fastener holes in tension should satisfy
6.2.5(4) for a distance such as defined in (3)b)
each way along the member from the plastic
hinge location.

(5) For plastic design of a frame, regarding
cross section requirements, the capacity of
plastic redistribution of moments may be
assumed sufficient if the requirements in (2) to
(4) are satisfied for all members where plastic
hinges exist, may occur or have occurred
under design loads.

(6) In cases where methods of plastic global
analysis are used which consider the real stress
and strain behaviour along the member
including the combined effect of local,
member and global buckling the requirements
(2) to (5) need not be applied.
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Tabmuusa 5.2 (quer 1 3 3) MakcuMasbHi BiTHOIIeHHS] IIMPWHH 10 TOBIIUHH JUISI CTUCHYTHX YACTHH

Table 5.2 (sheet 1 of 3) Maximum width-to-thickness ratios for compression parts

CTucHYTi BHYTPillIHI YacTHHHA
Internal compression parts

| S——
:T r: i F
- TC - - jc - c - - ¢ - Bicsk 3runy
t Axis of bending
t O
- — ] ' = s
t
z L IR S—
r 3 Bi
PR f—«f I__.I 1Ch 3TUHY
c _ t _ [ c _ t L C Axis of Bending
c |
. L A 2
YacTuHa, 1110 3rHHAETLCS 1
Kitac YacTuHa, 110 3THHAECTLCI YacTrHa, 110 CTUCKAETHCSA CTUCKAETHCS
Class Part subject to bending Part subject to compression Part subject to bending and
compression
f, fv f
Posnoain — — —
HaIpy>XeHHA y
YacTHUHAX + + + i C
(cTHCK IOaTHIN) c C c
Stress distribution in _
parts (compression -
positive) L=
f, f f,
sxmto (when) « >0,5:
396¢
ch<
1 clt<72¢ c/t <33¢ 13a-1
36
sxio (when) o <0,5: ¢/t < i
a
sxmto (when) « >0,5:
456
ch< 13 51
a_
< <
2 c/t <83¢ c/t <38¢ o (when) & < 0,5 -
415
ch < ¢
a
Posmozin f f,
HaINpYXXEHHS y —
YJaCTHUHaX
(cTuCk noaaTHii) 4 C C
Stress distribution in
parts (compression
positive) w iy
skmo (when) > -1:
42
<28
3 clt <124¢ clt < 42¢ 0,67+0,33y
skao (when) y < -17:
clt <62 (1w ) J(—v)
_ fy 235 275 355 420 460
&= 235, € 1,00 0,92 0,81 0,75 0,71

)y < -1104 THX BUMAJKIB, KOJNM HANIPYKeHHs cTHCKy o < f, a6o nedopmaris posrary e, > f,/E.

)y < -lapplies where either the compression stress o <f, or the tensile strain ¢, > f,/E.
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Tabmuusa 5.2 (qucer 2 3 3) MakcuMasbHi BiTHOIIEHHS] IIMPWHH 10 TOBIIWHH JUISI CTUCHYTHX YACTHH

Table 5.2 (sheet 2 of 3) Maximum width-to-thickness ratios for compression parts

3BHCH MOJHIL
Outstand flanges

C c .C }
. M | ' '
t t i1 t F‘E"|

IIpokarni mpodimni 3BapHi npodimni
Rolled sections Welded sections
YacTHHa, 1110 3rHHAECTHCS 1 CTUCKAETHCS
Knac YacTrHa, 10 CTHCKAETHCS Part subject to bending and compression
Class Part subject to compression CTHUCKaHHS Ha KiHIIi Po3tar Ha kiHIi
Tip in compression Tip in tension
Posmoin
HaNPYKEHHS Y oc ac
YacTUHAX +
(cTuck momatHiit) :"_. o + . +
Stress distribution 1 C L. . ]
in parts | i [ | T - | : -
(compression ' H C | N C
positive)
1 clt <9¢ clt< 9 clt < 9
(94 a~Na
10e 10¢
2 c/t <10¢ clt < o ch< o
Posmoin
HaIpyXeHHs Y
qacTHHAX + . + \}“H
(cTrck momatHiit) T - = *__. -
Stress distribution | | C Lk i
in parts |.‘ ||a cC_ . |‘|.;.
(compression !
positive)
3 ot <145 ot <21k,
Jlst ks musres EN 1993-1-5 (For k, see EN 1993-1-5)
_ fy 235 275 355 420 460
& =235, c 1,00 0,92 0,81 0,75 0,71
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Tabmuusa 5.2 (quer 3 3 3) MakcuMasbHi BiTHOIIEHHS] IIMPWHH 10 TOBIIWHH JUISI CTUCHYTHX YACTHH
Table 5.2 (sheet 3 of 3) Maximum width-to-thickness ratios for compression parts

KyTtukosi npodini
Angles
h He 3acTocoByeThCS ISl KyTHKIB
BimHOocuThCS Takoxk 110 “3BHCU e ——— MPY HETIEPEPBHOMY KOHTAKTI 3
MOJTUIIE” (IMBUCH JTUCT 2) t IHIIUMU JeTAIAMU
(Refer also to “Outstand flanges” (see t b Does not apply to angles in
sheet 2 of 3)) | continuous contact with other
components
Kiac [epepis, mo cTUCKaeThCA
Class Section in compression
Pozmomin
HanpyXeHHS Y
qacTHHAX f
(cTHCK JomaTHIN) —
Stress distribution +
in parts iy
(compression
positive)
3 hit <15 : L;th <115¢
TpyOuacruii nepepis
Tubular sections
t-( "
\UJ d
Kinac Iepepis, 110 3TUHAETHCS 1/a00 CTUCKAETHCS
Class Section in bending and/or compression
1 d/it <505
2 d/t < 70&°
d/t < 90
3 MPUMITKA. llozo d/t >90&” nusucs EN 1993-1-6.
NOTE: For d/t >90s” see EN 1993-1-6.
fy 235 275 355 420 460
&= /235/f & 1,00 0,92 0,81 0,75 0,71
’ &2 1,00 0,85 0,66 0,56 0,51
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6 T'PAHUYHI CTAHHU 3A HECYYOIO
3OJATHICTIO

6.1 3arajapHi M0JI0KeHHSHA

(1) YactkoBi koe(dimieHTH HAMIHHOCTI Ym, 5K
3a3HadaeThcsi y 2.4.3, HEOOXiTHO 3acTOCO-
BYBATH JI0 PI3HUX XapaKTEPUCTUYHUX 3HAYCHb
OIOPY Y IIbOMY PO3/IiTi, SIK HABOAUTHCS HIDKYE:
— U1 OTIOPY TIOMEPEYHHMX Iepepis3iB JOBLIb-
HOI'O KJIacCy: YMOo,

— U1 OTIOPYy €JIEMEHTIB Ha BTPATy CTIHKOCTI
IIPU TIEPEBIPKaxX EJIEMEHTIB: YM1;

— JUTSI OTIOPY TIONIEPEYHHX TIepEPi3iB Ha PO3PUB
IIPU PO3TATYBAHHI: YM2;

— 17 onopy By3iniB: auBuch EN 1993-1-8.

I[MPUMITKA 1. Illono iHIIMX pPeKOMEHIOBaHHUX YHCEIb-
HUX 3Ha4YeHb MuBHCH dacTHHU 2 —6 EN 1993. J{na xou-
CTpYKLiM, He oxoruieHux yactuHamu 2 — 6 EN 1993, yact-
KOBI KOe(illiEHTH HAIIHOCTI Ymi MOXKYTh OyTH BU3HAUCHI
B HamioHampHOMY nO#ATKy; YacTKOBI KOCQIMIEHTH Ymi
pexoMeHnyeThes npuiimata 3a EN 1993-2.

[MPUMITKA 2B. YacTtkoBi koedimieHTH HAIIHHOCTI Ywmi
1 OyAiBeh 1 CIOpyHd MOXYTh OyTH BH3HAuUeHI B
HarmionaneHoMmy momatky. Jliast OyaiBens 1 cropyn
PEKOMEHAYIOThCS YHCEIIbHI 3HAYCHHS, HABEACHI HIDKYE:
Ym0 = 1,00;
YM1 = 1,00;
M2 = 1,25.

6.2 OIIIP NIOIIEPEYHUX IIEPEPI3IB
6.2.1 3arajabHi MOJIOKEHHA

(1) Po3paxyHkoBe 3HauCHHS HABAHTAKCHHS B
Oy/b-KOMY TIONIEPEYHOMY IIepepi3i He MOBUH-
HE MEepeBUINYBaTH BIANOBIAHUM pO3paxyHKO-
BUI omip. SIKIIO /i€ OJHOYACHO KilbKa BIUIH-
BiB, TO CyMICHUHM BIUIMB BiJl HUX HE MOBHUHEH
NePEBUIILYBATH OMIip AJIS TaKOT KOMO1HaIIii.

(2) Edextn 3amizHeHHST 3CyBY 1 MicLEBOi
BTpaTH CTIAKOCTI HEOOXI1JTHO BpaxOBYBaTH 3a
JOTIOMOTO010 €(DeKTUBHOI IMIMPUHU BIAMOBITHO
no EN 1993-1-5. BrumBu BTpaTé CTIHKOCTI
IpU 3CyBI TaKoXX HEOOXIHO BpaxoBYBaTH
srigHo 3 EN 1993-1-5.

(3) Po3paxyHKOBi 3HAa4YeHHS OMOPY IOBHHHI
3ajexkaTH BiJ KJIAacH}iKalii IMONepeuHoro

nepepisy.

JACTVY-H b EN 1993-1-1:2010

6 ULTIMATE LIMIT STATES

6.1 General

(1) The partial factors ym as defined in 2.4.3
should be applied to the various characteristic
values of resistance in this section as follows:

— resistance of cross-sections whatever the
class is: ymo;

— resistance of members to instability assessed
by member checks: ymz;

— resistance of cross-sections in tension to
fracture: ym2;

— resistance of joints: see EN 1993-1-8.

NOTE 1: For other recommended numerical values see
EN 1993 Part 2 to Part 6. For structures not covered by
EN 1993 Part 2 to Part 6 the National Annex may
define the partial factors ywi; it is recommended to take
the partial factors ymi from EN 1993-2.

NOTE 2B: Partial factors ym for buildings may be
defined in the National Annex. The following numerical
values are recommended for buildings:

ymo = 1,00;
ym1 = 1,00;
M2 = 1,25.

6.2 RESISTANCE OF CROSS-SECTIONS
6.2.1 General

(1) The design value of an action effect in
each cross-section should not exceed the
corresponding design resistance and if several
action effects act simultaneously the combined
effect should not exceed the resistance for
that combination.

(2) Shear lag effects and local buckling effects
should be included by an effective width
according to EN 1993-1-5. Shear buckling
effects should also be considered according to
EN 1993-1-5.

(3) The design values of resistance should
depend on the classification of the cross-
section.
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(4) TlepeBipka MiIHOCTI y TPYKHi# cTamii Bia-
TMIOBIIHO JI0 TPY>KHOTO ONOpPY MO>KE€ BUKOHYBa-
THCh JIJIS BCIX KJIACiB MOINEPEYHUX MEPEpi3iB 3a
YMOBHU BUKOPHCTAHHS XapaKTEPUCTUK e(hEeKTHB-
HUX TIONIEPEYHHX TIepepi3iB, BCTAHOBICHUX IS
NepeBIpPKH MOMEPEUHHX Mepepi3iB Kiacy 4.

(5) dns mepeBipky MIIIHOCTI B TIPYXKHINA CTamil
MOJKE 3aCTOCOBYBATUCH KpUTEpiii, HaBEICHUI
HWKYE, JUISI KPUTHYHOI TOYKH ITOTIEPEUHOTO
nepepisy, SAKIIO0 HEe 3aCTOCOBYIOTHCS 1HIII (Gop-
MYyJIH B3aeMOJI1, TuBuUCH 6.2.8 — 6.2.10:

JACTVY-H b EN 1993-1-1:2010

(4) Elastic verification according to the elastic
resistance may be carried out for all cross-
sectional classes provided the effective cross-
sectional properties are wused for the
verification of class 4 cross-sections.

(5) For the elastic verification the following
yield criterion for a critical point of the cross-
section may be used unless other interaction
formulae apply, see 6.2.8 t0 6.2.10.

2 2 2
Oxkd O2kd | Oxkd Od 43| e <1 (6.1)
fy/7M0 fy/7/|\/|o 1Ey/7/|v|o fy/7/|v|o fy/7/M0
1e: where:
Oygd — PO3PaXxyHKOBE 3HAYEHHs MiCIIEBOIO Oyea — IS the design value of the local

MO3/I0B)KHBOTO HAPYKECHHS Y PO3TIISAyBaHIN
TOYII;
O,ed — PO3paXyHKOBE 3HAYCHHS MiCIICBOTO
MOTICPEYHOTO HAMPYXKEHHS Yy PO3TIISAyBaHIN
TOYII;
Tgg — PpO3pPaxXyHKOBE 3HAUEHHS MICIICBOTO
JOTUYHOTO HAIPYXKCHHS Yy PO3TJISAyBaHIl
TOYILI.

IMPUMITKA. Ilepesipka BignosigHo 10 (5) moxe OyTH
KOHCEPBAaTHBHOI, OCKUIbKM BOHA BHKIIOYAE EIIOpY
Hampy>KeHb 13 IUIACTHYHHMH JAedopMallisiMi, II0
JIOIYCKAEThCSl NPU MPYKHOMY po3paxyHky. Orxe, i
HEOOXIJTHO BHUKOHYBATH JIUIIE TOJi, KOJH HEMOXIIUBO
BpaxyBaTH B3aEMOJIi0 Ha OCHOBI o1opiB NRrd, MRrd, VRa.

(6) Omip monepeyHux mepepiziB y MIACTHYHIN
cTajii ciiJ MepeBIpATH LUISIXOM BHU3HAUEHHS
pO3MOALTYy HampyKeHHs TMpH JOTPUMaHHI
pIBHOBaru 3 BHYTPILIHIMU 3YyCHJUISIMH 1 MO-
MEHTaMu 0e3 MEepeBHILEHHS MeXi TeKy4OCTi.
Ile#i po3monin HampyXeHHS TOBUHEH OyTu
CyMICHMHA 3 BIAMOBIIHUMHU TUIACTUYHUMU
nedopmarisimMa.

(7) nst BCiX KIJACiB MOIMEPEYHUX MEPEepi3iB K
KOHCEpBaTUBHE HAOJIKEHHS MOXKE 3aCTOCO-
BYBaTHCh JiHINHA cyMa KOE(IIIEHTIB BHKO-
PHUCTaHHS Ul KOXKHOTO pe3yJbTYIOYOro Harm-
pykeHHs. [[1s1 monepeuHux nepepisis kiacy 1,
2 ab6o 3, sxi miansararoTh 1ii komOiHamii Ngg,
Myed i Mg, meit merom Moxke 3acToco-
ByBaTUCA TMpU BHUKOPUCTAHHI  KpHUTEPilo,
HaBEJICHOTO HIDKYE:

longitudinal  stress at the point of
consideration;

O,e¢ — IS the design value of the local
transverse stress at the point of consideration;

Tgg — IS the design value of the local shear
stress at the point of consideration.

NOTE: The verification according to (5) can be
conservative as it excludes plastic stress distribution,
which is permitted in elastic design. Therefore it should
only be performed where the interaction on the basis of
resistances Nrd, Mrd, Vra Cannot be performed.

(6) The plastic resistance of cross sections
should be verified by finding a stress
distribution which is in equilibrium with the
internal forces and moments without
exceeding the vyield strength. This stress
distribution should be compatible with the
associated plastic deformations.

(7) As a conservative approximation for all
cross section classes a linear summation of the
utilization ratios for each stress resultant may
be used. For class 1, class 2 or class 3 cross
sections subjected to the combination of Ngg,
M, eq and M, g4 this method may be applied by
using the following criteria:
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(6.2)

where Nrg, Myrd and Mzrq are the design
values of the resistance depending on the cross

N Ed

Ed + Y, +

NRd IVIy,Rd z,Rd
ne Nrd, Myrd i Mzrd — po3paxyHKOBi
3HAQUEHHS  ONOpy, IO  3aJeXaThb  Bif
knacudikamii  momepeyHoro  mepepizy i

BKJIIOUAIOTh OY/b-5IKE pelyKyBaHHS, SIKE MOXKE
OyTH BUKIJIMKaHE JIISIMH 3CYBY, JHBHCH 6.2.8.

[NPUMITKA. J[lns momepedHmx mepepisiB kmacy 4
nuBHCh 6.2.9.3(2).

(8) Sxmio Bci CTUCHYTI YaCTHHU IOIEPEYHOTO
nepepi3y BIIHOCATHCS IIOHAWOLIBIIE 0 KIacy
2, TO MOJXHA BBaXATH, M0 TOMEPEUYHUI
nepepi3 37aTHUK 3a0e3MeYnuTH CBIM TOBHUUN
OITip Ha 3THH Y IJIACTHYHIN CTaIii.

(9) Skmio Bci CTUCHYTI YaCTHHU MOIEPEYHOTO
nepepizy BiTHOCATBCS O Kiacy 3, TO Horo
OIip TOBUHEH IPYHTYBAaTHCS Ha MPYKHOMY
posmonini  nedopmMaiii  y  IONEPEYHOMY
nepepizi. CTHCKaroui HapyKeHHs B KpanWHIX
BOJIOKHAX TOBHHHI OyTH OOMEXEHI MEXero
TEKY4OCTi.

MNPUMITKA. IIpu mepeBipkax Uil TPAaHUIHOTO CTAHY
32 HECY4OI0 3JaTHICTIO KpaiHI BOJIOKHA MOXYTb
BBA)XATHCSl PO3TAIIOBAHUMH B CEpPEIUHHIN IIIOMUHI
mouik. [lono ButpuBanocti auucs EN 1993-1-9.

(10) SIkuro TEeKydYiCTh BIEpIE BHHUKAE B
PO3TATHYTIM YacTUHI MONEPEYHOro mepepizy,
TO TpH BHU3HAYEHHI OIOpPY IOMNEPEUHOro
nepepizy kiacy 3 Moxe OyTH BpaxoBaHO
YAaCTKOBUI pPO3BUTOK IJIACTUYHUX Aedopma-
L1H y PO3TATHYTIH 30Hi.

6.2.2 XapakTepuCTHUKH nepepizy
6.2.2.1 Ilonepeunuii nepepiz bpymmo

(1) XapakTepHCTHKH TOMEPEYHOTO TMepepi3y
OpyTTO TOBHMHHI BM3Ha4yaTucs 3a HOro
HOMIHAJIbHUMHU po3MipamMu. He motpibHO
BIJIHIMAaTH IUIOILY OTBOPIB JUISl KPIMUJIBHUX
JeTaneld, MmpoTe CIiJ BBECTU IMOMPABKU IS
OuthIMX Tpopi3iB. Marepian CTUKIB Ta
3’€IHYBAJIbHUX HAKJIAQJIOK BPaxOBYBaTH HeE
MOTP16HO.

6.2.2.2 IInowa nemmo

sectional classification and including any
reduction that may be caused by shear effects,
see 6.2.8.

NOTE: For class 4 cross sections see 6.2.9.3(2).

(8) Where all the compression parts of a cross-
section are at least Class 2, the cross-section
may be taken as capable of developing its full
plastic resistance in bending.

(9) Where all the compression parts of a cross-
section are Class 3, its resistance should be
based on an elastic distribution of strains
across the cross-section. Compressive stresses
should be limited to the yield strength at the
extreme fibres.

NOTE: The extreme fibres may be assumed at the
midplane of the flanges for ULS checks. For fatigue see
EN 1993-1-9.

(10) Where yielding first occurs on the tension
side of the cross section, the plastic reserves of
the tension zone may be utilized by accounting
for partial plastification when determining the
resistance of a Class 3 cross-section.

6.2.2 Section properties
6.2.2.1 Gross cross-section

(1) The properties of the gross cross-section
should be determined using the nominal
dimensions. Holes for fasteners need not be
deducted, but allowance should be made for
larger openings. Splice materials and battens
should not be included.

6.2.2.2 Net area
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(1) [nomy HETTO MOMEPEYHOTO TMepepizy
HEOOX1IHO MpPUUMATH MUISXOM BiAIOBIIHOTO
3MEHIICHHS IUIomli OpyTTO 3a pPaxyHOK
OTBOPIB Ta IHIIIHUX TPOPI3iB.

(2) st o6uncieHHs: XapaKTEPUCTHK TIepepizy
HETTO HEOOXITHO BIHATH TIOBHY TUIOILY
MOTIepEeYHOro mepepizy orBopy. s oTBOpiB
i1 OOJITH 13 BTOIUIEHOKO T'OJIOBKOIO HEOOX1ITHO
TaKOX IMepea0aYnTH BiAMOBIIHI MOMIPABKU IS
IMOTaMHOI YaCTHHU.

(3) SIkmro oTBOpH ISt KPIMMIBHUX JIeTanel He
poO3TamioBaHi B [IAXOBOMY TMOPSIKY, TO
3arajipHa IUIOINA, SIKY HEOOXIHO BUpaxyBaTH
JUIE [OAX OTBOpIB, IOBHHHA JIOPIBHIOBATH
MaKCUMaJbHIN CyMi IUIOL] Mepepi3iB OTBOPIB
y Oyab-KOMYy Tepepisi, MepreHIHKYISIPHOMY
o0 oci eneMeHTa (OUBUCH  IUIONIUHY
pyiiHyBaHHs 2 Ha pUCYHKY 6.1).

[NPUMITKA. Bka3ana MakcuMajbHa CyMa BH3HA4ae
TIOJIO’KEHHS KPUTHYHOI JIiHii pyHHyBaHHS.

(4) Skuo oTBOpHM ISl KPIMWIBHHUX AeTajel
pO3TaIlOBaHi y IIAXOBOMY HOPSIIKY, TO 3arajbHa
oA, Ky HEOOXiJHO BUpPAxXyBaTH Ul IHX
OTBOPIB, IOBUHHA JIOPIBHIOBATH OUIBIIIH 3:
) BUpaxyBaHHs Ui OTBOPIB, PO3TAlIOBAHUX
HE B IIaXOBOMY TOPSIKY, SIK BKa3aHo B (3);

JACTVY-H b EN 1993-1-1:2010

(1) The net area of a cross-section should be
taken as its gross area less appropriate
deductions for holes and other openings.

(2) For calculating net section properties, the
deduction for a single fastener hole should be
the gross cross-sectional area of the hole in the
plane of its axis. For countersunk holes,
appropriate allowance should be made for the
countersunk portion.

(3) Provided that the fastener holes are not
staggered, the total area to be deducted for
fastener holes should be the maximum sum of
the sectional areas of the holes in any cross-
section perpendicular to the member axis (see
failure plane 2 in Figure 6.1).

NOTE: The maximum sum denotes the position of the
critical fracture line.

(4) Where the fastener holes are staggered, the
total area to be deducted for fastener should be
the greater of:

a) the deduction for non-staggered holes given
in (3);

b) t(ndo —Z:—;j ! (6.3)

ae:

S — KpOK OOJITIB, BiICTaHb MIXK LIEGHTPaMHU JBOX
CYCIIHIX OTBOpPIB Yy JIAHLIOTY, BHMIpsSHA
napajiesabHO OCl eJIEMEHTa;

P — BIACTaHb MIXK LIEHTPAMH THX CaMHUX JBOX
OTBOpIB, BUMIpsIHa MEPIEHAUKYISIPHO A0 OCl
eJIEMEHTA,

{ — ToBIIMHA;

N — KUIbKICTh OTBOPIB, PpO3TAlIOBaHHWX Ha
OyIb-sIKii JlaroHaNbHIM a00 3uUr3aronoaioHii
JHI1, 10 MPOXOJUTH Yepe3 BeCh eleMeHT abo
HOTro 4acTUHY, TUBUCH PUCYHOK 6.1,

d — miametp oTBODY.

(5) V kyruky abo iHIIOMY eJIEeMEHTi 3 OTBO-
pamMu y OLIBIN HDK OJHIN MOJUIl, BIJICTaHb P
HEOOXiTHO  BHMIpPIOBaTM 1O  CEpeauHi
TOBIIMHU MaTepiany (IUBUCh PUCYHOK 6.2).

where:

s — is staggered pitch, the spacing of the
centres of two consecutive holes in the chain
measured parallel to the member axis;

p — is the spacing of the centers of the same
two holes measured perpendicular to the
member axis;

t — is the thickness;

n — is the number of holes extending in any
diagonal or zig-zag line progressively across
the member or part of the member, see Figure
6.1;

d —is the diameter of hole.

(5) In an angle or other member with holes in
more then one plane, the spacing p should be
measured along the center of thickness of the
material (see Figure 6.2).
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s s

Pucynok 6.1 OTBopH, po3TalIOBaHi B IIAX0BOMY NOPSIAKY, i KpUTHYHI JIiHii pylinyBanns 11 2
Figure 6.1 Staggered holes and critical fracture lines 1 and 2

Pucynok 6.2 Kyruku 3 oTBopaMu B 000X MOJIHISIX
Figure 6.2 Angles with holes in both legs

6.2.2.3 Egexm 3anizuenus 3cysy

(1) Po3paxyHok eeKTUBHIX
"asenenuii B EN 1993-1-5.

LIUPHH

(2) s mepepiziB kiaacy 4 CyMiCHUUH BILIHMB
3aMi3HEeHHS 3CYBY 1 MICII€BOI BTPAaTH CTIHKOCTI
HEOOXITHO BpaxoBYBAaTH  BIJMOBIIHO [0
EN 1993-1-5.

[NPUMITKA. Illomo XONOJHOTHYTHX TOHKOCTIHHHX
eneMeHTiB quBuch EN 1993-1-3.

6.2.2.4 Epexmueni xapaxmepucmuxu
nonepeynux nepepizié i3 cminkamu kiacy 3 i
noauysamu kaacy 1 abo 2

(1) Sxmo momepeuHi mepepi3u 31 CTIHKOKO
kmacy 3 1 momuusgmu kimacy 1 abo 2
KJIacu(IKylOTbCs SK e(eKTHBHI IONepeyHi
nepepisu  kimacy 2, nuBuch 5.5.2(11), To
YaCTUHY  CTHCHYTOi  CTIHKM  HEOOXIZHO
3aMIHATH YacTUHOIO 3aBHOBKKU 20stw, IO
MPUMHKAE JO CTHCHYTOI MOJHII, pa3oM 13
IHIIIOK0 YacTHHOIO 3aBHOBXKKH 20stw, 110
MPUMHKAE J0 HEUTpasbHOI OCl €(heKTHUBHOIO
MOTIEPEYHOro Mepepizy y IMIAacTH4Hii crafii
3TiHO 3 pUCyHKOM 6.3.

6.2.2.3 Shear lag effects

(1) The calculation of the effective widths is
covered in EN 1993-1-5.

(2) In class 4 sections the interaction between
shear lag and local buckling should be
considered according to EN 1993-1-5.

NOTE: For cold formed thin gauge members see EN
1993-1-3.

6.2.2.4 Effective properties of cross sections
with class 3 webs and class 1 or 2 flanges

(1) Where cross-sections with a class 3 web
and class 1 or 2 flanges are classified as
effective Class 2 cross-sections, see 5.5.2(11),
the proportion of the web in compression
should be replaced by a part of 20ty adjacent
to the compression flange, with another part of
20¢tw adjacent to the plastic neutral axis of the
effective cross-section in accordance with
Figure 6.3.
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1 — cmuck
2 — posmsie

3 — neumpanvha gicv y nracmuynii cmaoii

4 — yacmuHna cMiHKU, WO GUKTIOYAEMbCSL

f,

2| 1
1 — compression
2 —tension
3 — plastic neutral axic
4 —neglect

Pucynok 6.3 EdexTuBHa cTiHka Kiacy 2
Figure 6.3 Effective class 2 web

6.2.2.5 Xapaxmepucmuxu eexmuenux

nonepeuHux nepepisie kiacy 4

(1) Xapakrepuctky e(peKTHBHUX IONEPEUHNX
nepepi3iB, IO BITHOCATBCA 1O TMOIEPEYHUX
nepepi3iB kiacy 4, MOBUHHI IPYHTYBAaTUCh Ha
e(eKTUBHUX IIHPHHAX CTUCHYTHX YaCTHH.

(2) llomo  XOMOJHOTHYTHX  TOHKOCTIHHHX
npodiniB guBuck 1.1.2(1) 1 EN 1993-1-3.

(3) EdbexTuBHI IIHUPHHK TUIOCKMX CTHCHYTHX
YJacTHH HeoOXimHO Bu3Ha4YaTy 3a EN 1993-1-5.

(4) SAxmo momepeuHuit mepepi3 kmacy 4
miisarae aii oCbOBOI CTHCKAIO4Y0i CHIIH, TO
JUIsL BU3HAUEHHS MOXJIMBOIO 3MILIEHHS €N
HEeHTpY Mac edeKTUBHOI TIOMI Aeff BITHOCHO
LIEHTpa Baru MOMEpPEevYHOro nepepizy OpyTTo 1
JOJJAaTKOBOTO PE3YJIbTYIOUOTO MOMEHTY, CIif
BUKOPUCTOBYBaTH MeToJ, HaBeneHud B EN
1993-1-5:

6.2.2.5 Effective cross-section properties of
Class 4 cross-sections

(1) The effective cross-section properties of
Class 4 cross-sections should be based on the
effective widths of the compression parts.

(2) For cold formed thin walled sections see
1.1.2(1) and EN 1993-1-3.

(3) The effective widths of planar compression
parts should be obtained from EN 1993-1-5.

(4) Where a class 4 cross section is subjected
to an axial compression force, the method
given in EN 1993-1-5 should be used to
determine the possible shift en of the centroid
of the effective area Aes relative to the centre
of gravity of the gross cross section and the
resulting additional moment:

AMEeq = NEgg en (6.4)

ITPUMITKA. 3Hak O0IaTKOBOTO MOMEHTY 3aJI€KUTh
BiJl CHiBBIJHOIICHHS BHYTPIIIHIX 3YCHJb I MOMCHTIB,
JuBHCH 6.2.9.3(2).

(5) llomo TpyOuacTuX MoOMEpEevHUX IMepepisin
kiacy 4 nuBucs EN 1993-1-6.

6.2.3 Po3Tsar
(1) Po3paxyHkoBe 3HAU€HHS  PO3TATYHOUOI

ci Ned B KO)KHOMY TOIIEpPEeYHOMY Iepepisi
MOBUHHO 33JI0BOJIbHSATH:

NOTE: The sign of the additional moment depends on
the effect in the combination of internal forces and
moments, see 6.2.9.3(2).

(5) For circular hollow sections with class 4
cross sections see EN 1993-1-6.

6.2.3 Tension

(1) The design value of the tensile force Ngg at
each cross section should satisfy:
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t,Rd

(2) dns nepepiziB 3 0TBOpaMu poO3paxyHKOBHIl
omip Ha po3TAr Nird HEOOXITHO MPUUMATH
HalMEHIIUM 3:
a) pO3paxXyHKOBOTO  ONOPY  TONEPEYHOTO
nepepizy OpyTTo B IIIACTUYHIN CTamil

Npirs =
b) po3paxyHKOBOrO  KPUTHYHOTO  OMOPY
MOTIEPEYHOT0 Tepepizy HeTTo y mepepisi 3
OTBOpPaMHU JUIsI IETaJIei KPITUICHHS

Nu,Rd =0,9A,f, /7M2_

(3) V Bumaakax, KoM HEOOXiTHO BUKOHYBATH
PO3paxyHOK 3a HECY4OI 3IaTHICTIO, IHBHChH

EN 1998, T10 po3paxyHkoBuid omip Yy
wiactuyHi cragii Npird (K HaBOIUTHCS B
6.2.3(2)a)) mnoBWHEH OYTH MCHIIUM 32

PO3paxyHKOBUN KPUTHYHHUI OIip mepepisy
HETTO y Tepepi3i 3 OTBOpaMH Ui JeTajiei
kpirteHast Ny Rrd (sIk HaBoauThes B 6.2.3(2)b)).

(4) Y 3'emnannsx kateropii C (muBucs EN
1993-1-8, 3.4.2(1)) po3paxyHKOBHI OIp Ha
po3tsar Nird 3a 6.2.3(1) mepepisy HerTo 3a
HasBHOCTI OTBOPIB U AeTaneld KpiIuieHHS
cmin npuiitMatu piBHUM NpetRd, A€

N

netRd —

(5) llomo kyTHKiB, SKi TPHUKPIIUTIOIOTHCS
4yepe3 OAHY MONUIl0, TuBUCH Takox EN 1993-
1-8, 3.6.3. AHanoriuHi BUMOTH CIpPaBeIJIUBI
TAaKOXX JJIs 1HIIMX THUIIB TIepepi3iB, II0
NPUKPITUTIOIOTHCS Yepe3 3BUCH TOJTUIIb.

6.2.4 Cruck

(1) Po3paxyHkoBe 3HaU€HHS CTUCKAIOYOi CUIIU
NEd B KOKHOMY TOIEPEUHOMY TMepepisi Mmo-
BUHHO 33]I0BOJIbHSITH:

NEd

c,Rd
(2) PozpaxyHkoBuit Olip  TOMEPEYHOro
nepepizy npu piBHOMIpHOMY CTHUCKOBI NcRd
HEOOX1THO BU3HAYATH SIK:

JUIs IOTIEpEYHMX nepepiziB kiacy 1, 2 abo 3

<10 .

_ Ahet 1:y

<1,0

JICTY-H B EN 1993-1-1:2010
(6.5)

2) For sections with holes the design tension
resistance Nird should be taken as the smaller
of:
a) the design plastic resistance of the gross
Ccross-section

Af

', (6.6)

MO
b) the design ultimate resistance of the net
cross-section at holes for fasteners

(6.7)
(3) Where capacity design is requested, see
EN 1998, the design plastic resistance Npird
(as given in 6.2.3(2)a)) should be less than the
design ultimate resistance of the net section at
fasteners holes Nyrd (as given in 6.2.3(2)b)).

(4) In category C connections (see EN 1993-1-
8, 3.4.2(1), the design tension resistance NtRrd
in 6.2.3(1) of the net section at holes for
fasteners should be taken as Npetrd, Where:

(6.8)

MO
(5) For angles connected through one leg, see
also EN 1993-1-8, 3.6.3. Similar consideration
should also be given to other type of sections
connected through outstands.

6.2.4 Compression

(1) The design value of the compression force
Neq at each cross-section should satisfy:

(6.9)

(2) The design resistance of the cross-section
for uniform compression Ncra should be
determined as:

=y (6.10)

for class 1,2 or 3 cross-sections
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JUTS TIOTIEPEYHUX Tepepi3iB Kiacy 4.

(3) OTBOpM [uIst  KpIMWJIBHUX JeTaleH y
CTHCHYTHX €JICMEHTaX, 32 BUHATKOM OTBOPIB,
JiaMeTp SKHX IepPEBUINYyE HEOOXITHHH, 1
OBAJILHUX OTBOPIB, sk 3a3HaueHo B EN 1090,
HEe TOTPIOHO BPaxoOBBAaTH 32 YMOBH, IO BOHH
3aIOBHEHI KPIMMIIBHUMU JCTAISIMHU.

(4) Y Bumagky HECHMETPHUYHHX IEpepi3iB
Kiacy 4 Juisi BpaxyBaHHS JIOJIATKOBOTO MO-
MeHTY AMEd, 00YMOBJIEHOTO BIIXWUJICHHSIM BiJI
CHIBBICHOCTI OCi LIEHTpa Baru €(eKTHBHOTO
nepepizy, mauBuch 6.2.2.5(4), HeoOXigHO
3aCTOCOBYBATU METOJI, HaBeAeHUM B 6.2.9.3.

6.2.5 3ruHajibHUIT MOMEHT

(1) Po3paxyHkoBe 3HA4€HHsS  3THHAIBHOTO

MomeHTy My, y KOXHOMY MOIEpEYHOMY

nepepi3i ITIOBHMHHO 3aJ0BOJIBHATH

ne  Mcrd BU3HAYaeThcs 3 ypaxyBaHHIM
OTBOPIB ISl KPIMJIBHUX JIETaleH, TUBKCH (4)

—(6).

(2) Po3paxyHKoOBHUil Omip Ha 3rMH BiJHOCHO

— A\aff fy

JACTY-H b EN 1993-1-1:2010
(6.11)

for class 4 cross-sections.

(3) Fastener holes except for oversize and

slotted holes as defined in EN 1090 need not

be allowed for in compression members,
provided that they are filled by fasteners.

(4) In the case of unsymmetrical Class 4
sections, the method given in 6.2.9.3 should be
used to allow for the additional moment AMEgq
due to the eccentricity of the centroidal axis of
the effective section, see 6.2.2.5(4).

6.2.5 Bending moment

(1) The design value of the bending moment
M¢, at each cross-section should satisfy

(6.12)

where Mcrd is determined considering fastener
holes, see (4) to (6).

(2) The design resistance for bending about

OMHIET 3 TOJIOBHMX OCEH IONEPEYHOTO one principal axis of a cross section is
nepepizy  BHU3HAYAETHCS  SIK  HAaBOJIUTHCS determined as follows:
HIDKYE:
M,y =My =y 6.13
cRd plRd — ( ' )
MO
JUTS TIOTIEPEYHMX TepepiziB kiaciB 11 2 for class 1 or 2 cross-sections;
W, f
M rs =Mgre = mn Y (6.14)
MO
TS TIOTIEPEYHMX Tepepi3iB Kiacy 3 for class 3 cross-sections;
Wel min f
_ elmin Ty
M rg = (6.15)
7 Mo

JUIs IOTIEPEYHMX Tepepi3iB kiacy 4

ze:

Welmin 1 Weffmin BIAIOBIIAIOTH BOJOKHAM 3
MaKCUMaJbHUM HAINPYXKEHHSIM Y TPYKHIH
crajii.

for class 4 cross-sections,
where

Weimin and Westmin corresponds to the fibre
with the maximum elastic stress.
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(3) IMpu 3runi BigHOCHO 060X OCeil HEOOXiTHO
BUKOPUCTOBYBAaTH METO/H, HaBeseHi B 6.2.9.

(4) OtBOpr JuUIsl  KpIMWJIBHHUX JETaJied B
PO3TATHYTIM TOJMIII MOYXKHA HE BPaxOBYBaTH
32 YMOBH, IO IS PO3TSTHYTOI OJHUITI

Aw00T, _ AT,

JACTVY-H b EN 1993-1-1:2010

(3) For bending about both axes, the methods
given in 6.2.9 should be used.

(4) Fastener holes in the tension flange may be
ignored provided that for the tension flange:

VM2
ne Af — TUTOIIA PO3TIATHYTOT MOJIHIIL.

MMPUMITKA. Kpurepiii B (4) nepenbdadae po3paxyHOK
3a Hecydoro 3maTHicTio (mmBuch 1.5.8) y wmiciisx
YTBOPEHHS IUIACTUYHUX MIApHIPIB.

(5) OTBOpHM ISl KPIMUIbHUX AETaJed y po3-
TATHYTIH YacTHHI CTIHKM HE TMOTPiOHO
BpPaxOBYBaTH 3a YMOBH, 110 OOMEXKEHHS, IO
HAaBOJUTHCA B (4), 3aI0BOIBHSAETHCS ISl YCIET
PO3TATHYTOI 30HHM, BKJIIOYAIOYM PO3TATHYTY
TIOJIUIIO 1 PO3TATHYTY YAaCTHHY CTIHKH.

(6) OtBOopH sl KpIMWIBHUX JETaliei, 3a
BUHITKOM OTBOPIB, JiaMETp SKHUX MEPEBUILYE
HEOOXITHUIH, 1 OBAJILHHX OTBOPIB,
PO3TAIlIOBAaHUX y CTUCHYTIH 30HI mepepi3y, He
noTpiOHO BpaxoBYBaTH 32 YMOBH, IO BOHH
3allOBHEHI KPIMWIBHUMH JICTAISIMH.

6.2.6 IlepepidyBaibHa cuia

(1) Po3paxyHKOBe 3HAYEHHS Tepepi3yBaTbHOT
cumm Vg y  Oyab-AKOMY IONEPEYHOMY
nepepi3i MOBUHHO 33JI0BOJIHHSITH:

Ve
Y/

c,Rd
ne:

VcRrd — po3paxyHkoBHil omip Ha 3pi3. Ilpu
pO3paxyHKy B¢ IUIacTM4HiM cramii Ve Rd
NPURMAETHCST PIBHUM PO3PAaXyHKOBOMY OIOPY
Ha 3pi3 y miuactuuHid cramii Vpird, fK
HaBoauTbed B (2). Ilpm pospaxyHKy B
npyxHii crafii Vcrd NpUIMA€eTbCS PiBHUM
PO3paxyHKOBOMY OIOpY Ha 3pi3 Yy NPYKHIH
ctanii, obuucnenomy 3a (4) i (5).

(2) 3a BigcyTHOCTI Kpy4eHHS PO3PaxyHKOBHIl
OIlip Ha 3pi3 y IUIACTUYHIN cTafii JOPIBHIOE!

A1 13)

plRd —

(6.16)

7 mo

where Ags is the area of the tension flange.

NOTE: The criterion in (4) provides capacity design
(see 1.5.8) in the region of plastic hinges.

(5) Fastener holes in tension zone of the web
need not be allowed for, provided that the
limit given in (4) is satisfied for the complete
tension zone comprising the tension flange
plus the tension zone of the web.

(6) Fastener holes except for oversize and
slotted holes in compression zone of the cross-
section need not be allowed for, provided that
they are filled by fasteners.

6.2.6 Shear

(1) The design value of the shear force Vg, at
each cross-section should satisfy:

(6.17)

where:

V¢ Rrd IS the design shear resistance. For plastic
design Vcrd is the design plastic shear
resistance Vpi,ra a@s given in (2). For elastic
design Vcra is the design elastic shear
resistance calculated using (4) and (5).

(2) In the absence of torsion the design plastic
shear resistance is given by:

: (6.18)
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ne A, —mioma 3cyBy

(3) [noma 3cyBy Ay MOXe NpUAMATHCS K
HABOJUTHCS HUKYE:

a) Ui MPOKAaTHUX JBOTABPOBUX IEpepi3iB, y
TOMY qHCI HIMPOKOTIOJIMYKOBUX,
HABAaHTA)KCHHS MapaJielbHe CTIHII

JCTY-H B EN 1993-1-1:2010
where A, is the shear area

(3) The shear area Ay may be taken as follows:

a) rolled I and H sections, load parallel to web

A —2bts + (tw +2r ) ts,

aJI€ HEC MCHIIIC

b) s npokaTHMX IIBCIEPHHUX IEpepi3iB
HABAaHTA)KCHHS MapaJieIbHe CTIHIT

but not less than

b) rolled channel sections, load parallel to web

A —2bts + (tw +1) t;

C) Ansl  TpPOKAaTHUX  TaBPOBHX  Iepepi3iB

HABaHTAKCHHSI MapajeibHe CTIHIT

c) rolled T-section, load parallel to web

0,9(A — bty);

d) mis 3BapHHMX JABOTABPOBUX, B TOMY YHCII
HMIMPOKOMOJIMYKOBUX 1 KOPOOUACTHX TEepepiziB
HABaHTAKCHHSI MapajeibHe CTIHIT

d) welded I, H and box sections, load parallel
to web

7Y (ht);

€) A7l 3BapHUX JIBOTABPOBHX, Yy TOMY YHCII
HIMPOKONOJIMYKOBHUX, IIBEJIEPHUX 1 KOopoOyac-
TUX TMepepi3iB, HABAaHTA)KEHHS IapaJielbHe
MOJINLSM

e) welded I, H, channel and box sections, load
parallel to flanges

A_Z(hth);

f) ans mpsIMOKYTHHMX 3aMKHYTHX Mepepi3iB i3
JHMCTOBOTO MPOKATY TOCTIHHOI TOBIINHHU:
— HABAHTAXKCHHSI MapajeibHe BUCOTI Epepizy

f) rolled rectangular hollow sections of
uniform thickness:
— load parallel to depth

Ah/ (b + h);

HABaHTAKCHHSI MapajielbHe MUPUHI Tepepizy

load parallel to width

Ab/ (b +h);

g) Ui KpYyriiMX 3aMKHYTHX Tepepis3iB i TpyO 3
JMCTOBOTO MPOKATY MOCTI1IHOT TOBIIMHU

ne:
A — I0111a TIOTIEPEYHOTO Mepepisy;
b — 3aranpHa mMpuHa;

h — 3aranbHa BuCOTA;

g) circular hollow sections and tubes of
uniform thickness

where:

A is the cross-sectional area;
b is the overall breadth;

h is the overall depth;
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hw — BHCOTa CTIHKH;

I — paaiyc CIpsHKEHHS MOJIHII 31 CTIHKOIO;

tf — TOBILIMHA MOJIMIII

tw — TOBIIMHA CTiHKH. (SIKIIO TOBIIMHA CTIHKH
HE TIoCcTiiHA, TO tw cCimia mnpuiiMatk 3a
MiHIMaJIhHOO TOBIIMHOIO);

N — nuBuck EN 1993-1-5.

[MPUMITKA. n moxxHa npuitmatu piBauM 1,0 y 3amac
HEeCy4o1 31aTHOCTI.

(4) Ins mepeBipKd pO3paxyHKOBOI'O OMOPY Ha
3pi3 'y miactuyHid cramgii Vcrd MOXHA
3aCTOCOBYBAaTH  HACTYNIHY  YMOBY  JUIA
KPUTHUYHOI TOYKH IIOMEPEYHOro Mepepisy,
SKIIO TUIBKKA 3a0e3lleyeHa MiclieBa CTIHKICTh
3rigHO 3 po3aiiom 5 EN 1993-1-5:

TEg

f,/ (V370

JI€ TEd MO’KHA BU3HAYUTH 32 (POPMYJIOL0!

Ie:
VEd — pO3paxyHKOBE 3HAYEHHS MONEPEYHOL
CUJIH;

S — craruuHMA =~ MOMEHT  BiJHOCHO
LEHTPaJIbHOI OCl Ti€l YaCTWHU MONEPEYHOTO
nepepizy, Mo 3HAXOAUTHCS MiX TOYKaMH, Je
MEePEeBIPAETHCS 3pi3 1 TPAHUIICIO MTOTIEPEYHOTO
nepepisy;

| — MOMeHT iHepHii ILJIOr0 MONEPEYHOTO
nepepizy;

t — ToOBmIMHA
NepEeBIPSETHCS.

nepepisy |y TO4li, IO

IMPUMITKA. Tlepesipka 3rigHo 3 (4) mepeadadae 3anac
MIIHOCTi, OCKIJJbKH BOHa BHUKIIOYA€ PO3BUTOK
OOMEXEHUX IUIACTHYHUX JedopMaliid  3CyBy, IO
JIONIYCKA€ThCS TMPU PO3paxyHKy y TPYXHIH craziii,
muBHuch (5). Tomy 11 cuim 3miicHIOBaTH JHIIE B THX
BUIIA/IKaX, KOJM HE MOXIIMBO BHKOHATH INEPEBIpKY Ha
0cHOBI V¢ Rrd BinOBigHO 10 piBHsHHS (6.17).

(5) ns nBoTaBpOBHX MEpepi3iB, y TOMY YHCIHTI
HMIMPOKOMOJIMYKOBUX, JOTHYHE HANPY>KEHHS B
CTIHIII MOYKHA TIPUAMATH SIK:

Teg z\%,m(mo (if) A/A,=0,6,

ze:
A — IUIOIIa OHIET MOJIHIT;
Aw — IUIOIA CTIHKH:

JACTVY-H b EN 1993-1-1:2010

hw is the depth of the web;

r is the root radius;

tr is the flange thickness;

tw is the web thickness (If the web thickness in
not constant, tw should be taken as the
minimum thickness).

n see EN 1993-1-5.

NOTE: n may be conservatively taken equal 1,0.

(4) For verifying the design elastic shear
resistance Vcrd the following criterion for a
critical point of the cross section may be used
unless the buckling verification in section 5 of
EN 1993-1-5 applies:

<1,0, (6.19)
where teq may be obtained from:
—, 6.20
m (6.20)
where:

VEq is the design value of the shear force

S is the first moment of area about the
centroidal axis of that portion of the cross-
section between the point at which the shear is
required and the boundary of the cross-section

| is second moment of area of the whole cross
section
t is the thickness at the examined point

NOTE: The verification according to (4) is conservative
as it excludes partial plastic shear distribution, which is
permitted in elastic design, see (5). Therefore it should
only be carried out where the verification on the basis
of V.rs according to equation (6.17) cannot be
performed.

(5) For I- or H-sections the shear stress in the
web may be taken as:

(6.21)
where;

Ayt is the area of one flange;
Aw is the area of the web:
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AW = hw tw.

(6) Opim TorO, Omip Ha BTpaTi CTIHKOCTI mpH
nii mepepizyBasJibHOI CHJIM JJIs1 CTIHOK, HeE
M IKPIIIICHUX MPOMDKHUMHU pebpamu
JKOPCTKOCTi, IOBHHEH BIATOBIIaTH PO3ALTY 5
EN 1993-1-5, axmio

h

w

t

W

>75%
n
[lomo n muBuch po3ain S EN 1993-1-5.

[MTPUMITKA. n moxHa npuiimatu piBauM 1,0 y 3amac
HECY4O1 31aTHOCTI.

(7) OtBopn 111 KpINWJIBHHUX JACTaliC He
noTpiOHO  BpaxoByBaTW MpU  MepeBipii
HEeCcydol 31aTHOCTI Ha 3pi3, 3a BHHATKOM
NIEPEBIPKU PO3PAXyHKOBOI'O OMOpPY Ha 3pi3 y
30Hax 3’€qHaHb, K BKa3zaHo B EN 1993-1-8.

(8) Ipu cymicHiit ail mepepi3yBalbHOI CHIIH 1
KPYTHOTO MOMEHTY, OIIip 3pi3y y IJIACTHYHIN
cramii Vpird HEOOXITHO 3MEHIIYBaTH, SK
3a3HaueHo y 6.2.7(9).

6.2.7 Kpyyenuns

(1) Mot  enmeMeHTiB, 10 MiIIATAlOTH  Jii
KpydeHHs, Uil AKUX  JedopMalisiMu
BUKPHBIICHHS TIEpEpi3y MOXKHA 3HEXTYBaTH,
PO3paxyHKOBE 3HAYECHHS KPYTHOTO MOMEHTY
Teq

IIOBHMHHO 3aJJOBOJIBHATH:

y KOXXHOMY TIONEpEeYyHOMY Hepepisi

Tidslo

Rd
ne:
TRd — PpO3paxyHKOBUU OIIp MONEPEUHOTO
nepepizy Ha KpydeHHS.

(2) Cymapuwmii kpyTHUiI MOMEHT Teq y Oyab-
AKOMY TONEpEYHOMY Tepepi3l MOBHHEH
po3rnsaTHCs SK CyMa JIBOX BHYTPINIHIX
3yCHIIb:

Ted = Tted + Twed,

bi (S
Tted — BHYTpimHE KpydeHHs 3a CeH-Benanow,

Tw,ed BHYTPIIlIHE

nedopmMartii.

KpY4E€HHS  IIpH

(6) In addition the shear buckling resistance
for webs without intermediate stiffeners
should be according to section 5 of EN 1993-
1-5, if

(6.22)
For n see section 5 of EN 1993-1-5.

NOTE: # may be conservatively taken equal to 1,0.

(7) Fastener holes need not be allowed for in
the shear verification except in verifying the
design shear resistance at connection zones as
given in EN 1993-1-8.

(8) Where the shear force is combined with a
torsional moment, the plastic shear resistance
Vpird Should be reduced as specified in
6.2.7(9).

6.2.7 Torsion

(1) For members subjected to torsion for
which distortional deformations may be
disregarded the design value of the torsional

moment T, at each cross-section shall satisfy:

(6.23)

where:

Tra is the design torsional resistance of the
Cross section.

(2) The total torsional moment Teq at any
cross- section should be considered as the sum
of two internal effects:

(6.24)

where:
Tteq is the internal St. Venant torsion;

Tw,ed is the internal warping torsion.

73



(3) 3nauenns Tied 1 Twed y Oyab-skomy
MOTIEPEeYHOMY Tepepi3i MOKHAa BHU3HAUUTH 32
Ted 3a JIOOMOTrOI0 PO3PaxyHKy y TPYKHIH
CTaiii, 3 BpaxyBaHHAM XapaKTEPUCTUK
nepepizy eIeMEeHTY, yYMOB 3aKkpilUICHHS Ha
ormopax 1 pO3MOJAUTY HAaBaHTAXCHb Y3JIOBXK
eJIEMEHTA.

(4) HeoOxigHo BpPaxoBYBaTH HACTYIIHI
HaIpy>KEeHHsI, 00yMOBJICHI KPYTiHHSM:

— JIOTHYHI HampyKEHHS TtEd, BHUKJIMKaHI
kpytinHsaM 3a Cen-Benanom Tt gd;

— HOpMaJbHI HAIMPYXKCHHS Ow,Ed, BUKIHKAHI
O6iMomMeHTOM Bgg, 1 IOTHYHI HampyXeHHS
TwEd, BHUKIMKAaHI KpPYTIHHSAM  BHACIIiJOK
nertaHaii Twed.

(5) Ins mepeBipku B TpYKHiM cTamii Moxe
3aCTOCOBYBATUCS KPUTEPId TEKy4doCTi 3a
6.2.1(5).

(6) Inss BU3HAYEHHS OMOPY MOMEPEYHOTO
nepepizy Ha Jil0 MOMEHTY Yy IUIaCTHYHIN
cTanii, BHACHIIOK 3TUHY Ta KpYTiHHS, 3
pPO3paxyHKy y TPYXHIH cTamii HeoOXiJHO
OTpUMYBATH JHIIE KPYyTHI 3ycuuisa Bgg,
TUBHCH (3).

(7) Sk coporeHHs TS €IeMEHTa 3aMKHYTOTO
NOTNIEPEYHOT0  Mepepisy MpPUIYCKA0Th, IO
BIUIMBAMH KPYYCHHS BHACTIIOK JeTUIaHaIlil
nepepizy MOXKHAa 3HEXTYBAaTH. TakoX sK
CIPOUICHHS ISl €JIEMEHTa  BiJJKPUTOTO
HOTIEPEYHOr0 Tepepi3y, TaKHUX SIK ABOTAaBP a00
HIMPOKOIIOJIMYKOBHI JIBOTABP, MPHUITYCKAIOTh,
mo BruMBaMu KpyTiHHA 3a CeH-Benanom
MOYKHa 3HEXTYBATH.

(8) ITpu oGuucieHHi onopy Tgy IS 3aKPUTHX

3aMKHYTHUX Iepepi3iB HEOOX1IHO BpaXxOByBaTH
PO3paxXyHKOBY MILIHICTh Ha 3pi3 OKpPEeMHX
YaCTUH MOINEPEYHOro Mepepi3y BIAMNOBIIHO 110
EN 1993-1-5.

(9) llpu cymicHiit aii momepeyHoi cuiau i
KPYTHOTO MOMEHTY OMip 3pi3y Yy IUJIACTHUYHIN
CTafii 3 ypaxyBaHHSM BIUIMBIB Kpy4YEHHS
HE0OX1THO 3MEeHIHTH 3 Vpird 10 VpITRd, 1
pO3paxyHKOBa Mepepi3yBajbHa CUJIa TOBHHHA
3aJI0BOJIbHSATH:

JACTVY-H b EN 1993-1-1:2010

(3) The values of Tteq and Tweq at any cross-
section may be determined from Teq by elastic
analysis, taking account of the section
properties of the member, the conditions of
restraint at the supports and the distribution of
the actions along the member.

(4) The following stresses due to torsion
should be taken into account:

— the shear stresses tted due to St. Venant
torsion Tt gd

— the direct stresses owed due to the bimoment
Bed and shear stresses twed due to warping
torsion Tw,ed.

(5) For the elastic verification the vyield
criterion in 6.2.1(5) may be applied.

(6) For determining the plastic moment
resistance of a cross section due to bending
and torsion only torsion effects Beq should be
derived from elastic analysis, see (3).

(7) As a simplification, in the case of a
member with a closed hollow cross-section,
such as a structural hollow section, it may be
assumed that the effects of torsional warping
can be neglected. Also as a simplification, in
the case of a member with open cross section,
such as | or H, it may be assumed that the
effects of St. Venant torsion can be neglected.

(8) For the calculation of the resistance Tg, of

closed hollow sections the design shear
strength of the individual parts of the cross-
section according to EN 1993-1-5 should be
taken into account.

(9) For combined shear force and torsional
moment the plastic shear resistance accounting
for torsional effects should be reduced from
Vpird t0 VpiTrd and the design shear force
should satisfy:
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VEd

pl,T,Rd
ne Vpi,TRd MOXKHAa OTPUMATH SIK HABOJIUTHCS
HIDKYE:
— JUI JIBOTaBPOBOTO IEpepi3y, B TOMY YHCII
HIMPOKOIOJIMYKOBOTO:

<10,

JCTY-H B EN 1993-1-1:2010
(6.25)

in which Vpitra may be derived as follows:

—for an | or H section:

T
Vo= [1— LEd Vo, (6.26)
pl,T,Rd \/ 1,25( fy /\/§)/7/M0 pl,Rd
— JUISI IBEJICPHOTO Mepepi3y: — for a channel section:
T T
Vore =| [1- S —~ it Vngs (6.27)
pl,T,Rd \/ 1,25( fy /\/g)/ﬂ’Mo (fy /\/g)/?/Mo pl,Rd
— VIS TIepepi3y 3aMKHYTOTrO MPODiIio: — for a structural hollow section:
Vo= o DE Ly (6.28)
pl,T,Rd (fy /\/5)/7’\/'0 pl,Rd ?

ne Vpl,rd HABOIUTHCS B 6.2.6.
6.2.8 3ruH i 3pi3

(1)3a HasBHOCTI Tmepepi3yBalbHOI  CHJIH
HEOoOX1IHO 3poOUTH MOTPAaBKY IS
BpaxyBaHHS ii BIUIMBY Ha OMNIp Ha IO
MOMEHTY.

(2) Sxro mepepizyBajibHA CHJIa € MEHIIIO 3a
MIOJIOBUHY ONOPY Ha 3pi3 y IUIaCTUYHIN cTaii,
TO ii BIUIMBOM Ha OIIp Ha Jil0 MOMEHTY
MOXKHA HEXTYBaTH, 3a BHHATKOM THUX
BUMAJKIB, KOMU BTpaTa MICIEBOi CTIMKOCTI
IIpH 3pi3l MOHMKYE OIip nepepizy, nuBuch EN
1993-1-5.

(3) Y mnporunexxHOMy BHIAIKY 3MCHIICHHUN
OMip Ha JiI0 MOMEHTY HEOOXITHO MpuilMaTu

K  pO3PaxyHKOBHH  OMip  MONEPEYHOro
nepepizy, OOYHCICHHH 3 BUKOPHUCTAHHSIM
3MEHIIEHOT MEXI1 TeKy4OCTi:

(1-p)fy

JUTS TIJTOL1 3CYBY,

o po| Y
Ry

pl,T,Rd
6.2.6(2)
TTPUMITKA. TuBuch Takox 6.2.10(3).

Ed

2
—1} 1 VpI,Rd BUBHAYAETHCS 32

where Vpird IS given in 6.2.6.
6.2.8 Bending and shear

(1) Where a shear force is present allowance
should be made for its effect on the moment
resistance.

(2) Where the shear force is less than half the
plastic shear resistance its effect on the
moment resistance may be neglected except
where shear buckling reduces the section
resistance, see EN 1993-1-5.

(3) Otherwise the reduced moment resistance
should be taken as the design resistance of the
cross-section, calculated using a reduced yield
strength:

(6.29)
for the shear area,

2
where p :[Z\/—Ed—l] and Vpird IS obtained

from 6.2.6(2).
NOTE: See also 6.2.10(3).

pl,T,Rd
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(4)3a HasBHOCTI KpYTiHHS p HEOOXIJHO

2
Ve, —1} , IUBUCH 6.2.7,

BU3HAYATH 32 P =
pl,T,Rd
IpOTE MOTO CIIil MPUHMATH PIBHUM HYIIIO MIPH

VEed < 0,5 Vpi,TRd-

(5) SIxk BapiaHT 3MEHIIEHUN PO3PaXyHKOBHIA
OIlip Ha JiI0 MOMEHTY y IUIACTHYHIN cTauii 3
ypaxyBaHHSM Iepepi3yBaIbHOI CHIIU JJIS IBO-
TaBPOBUX IOIMEPEYHHUX IEpepi3iB i3 OJHAKO-
BUMH TIOJIMISIMH, TIPH 3THHI BiTHOCHO TOJIOB-
HOi OCi, MO)XHa BHM3HAUUTH SK HaBOJIUTHCS

HIDKYE
PA,
[Wpl,y - A, } fy

7 Mo
ne My,crd BU3HAUa€eThCs 32 6.2.5(2)
i AW = hw tw.

M

yV,Rd —

(6) lllomo cymicHOi i1 3rHHAJIBHOIO MOMEH-
Ty, IMEPepi3yBaJbHOI CHIIM 1 IONEPEYHOro
HaBaHTaXeHHs AuBHCH po3ain 7 EN 1993-1-5.

6.2.9 3ruH i No310B:KHS cHJIa

6.2.9.1 Ilonepeuni nepepizu xnacie 1 i 2

(1) 3a HasBHOCTI OCBHOBOI CHJIM HEOOXITHO
3poOUTH MONPABKY AJIsl BpaXyBaHHS ii BIUIUBY

Ha OIIp Ha J[1F0 MOMEHTY Yy IJIaCTUYHIHN CTaIli.

(2) ns momepeunux mepepiziB kiaciB 1 i1 2
NOBMHHA BUKOHYBATHCSl HACTYITHA YMOBA!

JACTVY-H b EN 1993-1-1:2010

(4) When torsion is present p should be

2
obtained from p:( Ve —1} , see 6.2.7, but

pl,T,Rd
should be taken as 0 for Veq < 0,5 Vpi,7,Rd-

(5) The reduced design plastic resistance
moment allowing for the shear force may
alternatively be obtained for I-cross-sections
with equal flanges and bending about the
major axis as follows:

, ane (but) My,vrd < MycRrd , (6.30)

where My crd is obtained from 6.2.5(2)
and AW = hw tw

(6) For the interaction of bending, shear and
transverse loads see section 7 of EN 1993-1-5.
6.2.9 Bending and axial force

6.2.9.1 Class 1 and 2 cross-sections

(1) Where an axial force is present, allowance
should be made for its effect on the plastic

moment resistance.

(2) For class 1 and 2 cross sections, the
following criterion should be satisfied:

Med < MNRrd, (6.31)

ne MNRd — pO3paxyHKOBHM oOIip Ha IO
MOMEHTY B IJIACTHYHIA CTajii, 3MEHIICHHH
BHACHIIOK 111 0cboBOI cuiti NEg.

(3) nst mpsIMOKYTHOTO CYIIJIBHOTO Tepepi3y
0e3 OTBOpPIB ISl KpiMMJIbHUX Aetaneil MnRrd
HEOOX1/1HO MpUNMaTH SIK:

where Mnrd IS the design plastic moment
resistance reduced due to the axial force Ngg.

(3) For a rectangular solid section without
fastener holes M rd should be taken as:

2
Myre = MpI,Rd |:1_(NEd / NpI,Rd) J (6.32)

(4) Ins nBoTaBpOBUX MEpEpi3iB, Y TOMY YHCII

(4) For doubly symmetrical I- and H-sections
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IINPOKOIIOIMYKOBHX, 3 IBOMA OCSIMU CHUMETPil
Ta 1HIIUX MOJMYKOBUX (KYTHKOBHX) MpodiiB,
HONPaBKy Ha BIUIMB OCHOBOi CHJIM Ha OMip Ha
Jil0 MOMEHTY BITHOCHO OCi y-Yy B
IJIACTUYHIN cTazii poOUTH HE MOTPIOHO, SIKIIO
BUKOHYIOTHCSI OOU/IBI YMOBH:

JACTVY-H b EN 1993-1-1:2010

or other flanges sections, allowance need not
be made for the effect of the axial force on the
plastic resistance moment about the y - y axis
when both the following criteria are satisfied:

Ned < NpIrd (6.33)
Ta and
- 0,5h,t,f,
g S (6.34)
VMo

Jns 1BOTaBpOBUX IEpepi3iB, y TOMY YHCII
HIMPOKOTIOJIMYKOBHX, 3 JBOMA OCSIMU CHMETPIi
MONPAaBKy Ha BIUIMB OChOBOI CHJIM Ha OIIp Ha
JIIF0 MOMEHTY BiJTHOCHO OCi Z - Z B TUTACTUYHIH
cTajii poOUTH HE OTPIOHO, KOJIH:

(5) lns momepedHux mepepiziB, IS SKHX HE
BpPaxOBYIOTbCSI OTBOPH  JUISl  KPINMJIBHUX
neranei, MOXyTh 3aCTOCOBYBaTHCS HACTYIHI
HaOJMVDKEHHS Uil CTAHNAPTHUX TPOKATHUX
JIBOTaBPOBUX, y TOMY quCcil
MIMPOKOMOJIMYKOBHUX, MEPEpPi3iB, a TAaKOXK LIS
3BApHMX  JIBOTABPOBHUX, Yy TOMY YHCII
HIMPOKOMNOJINYKOBHX, ITEPEPI3iB 3 OAHAKOBUMHU
HOJIHULISIMU:

MN,yVRd = Mplyy,Rd (1 — n)/(l — O,Sa) aJic (but) MN,y,Rd S Mpl,y,Rd;
nis (for) n <a: Mnzrd = MpizRrd;

2
s (for)n>a: M NzRd = Mpl,z,Rd {1—(—) } ,

For doubly symmetrical I- and H-sections,
allowance need not be made for the effect of
the axial force on the plastic resistance
moment about the z - z axis when:

. (6.35)

(5) For cross-sections where fastener holes are
not to be accounted for, the following
approximations may be used for standard
rolled | or H sections and for welded | or H
sections with equal flanges:

(6.36)
(6.37)
n—a
- (6.38)

ne (where) n = Ngd/ Npird
a=(A-2bty) /A ane (but) a<0,5.

Jis momepeyHMX TmepepisiB, Ui SKUX He
BPAaxOBYIOTBCSI OTBOPH  JUISL  KPIMMJIBHUX
netajei, MOXyTh 3aCTOCOBYBaTHCS HACTYIHI
HAONMMKEHHS JUIS TPSMOKYTHHUX TIepepi3iB
3aMKHYTOTO MPO(UI0 3 JUCTOBOIO MPOKATy
MOCTIMHOT ~ TOBIIMHM 1  JJII  3BapHUX
KOopoOJacTux  Tmepepi3iB 3  OJHAKOBHUMH
MIOJIMIISIMU 1 OTHAKOBUMU CTIHKAMHU:

Mn,y,rd = Mpiy,rd (1 —n) / (1 — 0,5aw) ane (but) Mn,y,rd < Mpiy.Rd;
MnzRrd = Mpi,zrd (1 —n) / (1 — 0,5a) ane (but) Mn,zrd < MpizRd,
ane (but) aw <0,5

ne (where):  aw=(A-2bt)/ A

JUTSl 3AMKHYTHX TIepepi3iB
aw=(A—2btf) / A

JUISI 3BAPHUX KOpOOUYacCTHX MepepiziB
ar=(A-2ht)/A

For cross-sections where fastener holes are not
to be accounted for, the following
approximations may be used for rectangular
structural hollow sections of uniform thickness
and for welded box sections with equal flanges
and equal webs:

(6.39)
(6.40)

for hollow sections

ane (but) aw <0,5

for welded box sections

ane (but) ar < 0,5
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TSl 3aMKHYTHX TIepepi3iB

ar= (A -2htw) / A
JUTSL 3BApHUX KOPOOYACTHX Iepepi3iB.
(6) [lpy  1BOOCHOBOMY  3THHI  MOXHA
3aCTOCOBYBATH HACTYITHY YMOBY:

M z,Ed

JCTY-H B EN 1993-1-1:2010
for hollow sections

ane (but) ar < 0,5

for welded box sections
(6) For bi-axial bending the following criterion
may be used:

|: My’Ed :| +{
M N,y,Rd

Jie o 1 B — KOHCTaHTH, SIKi 13 3aI1aCOM MO>KHA

npuiiMaTH PpIBHUMH OJHMHHULI, B IHIIOMY
BUIAJIKY SIK HABOJUTHCS HIKYE!
— sl JOBOTAaBPOBHUX, y  TOMY  YHCII

ITUPOKOIIOJIMYKOBHUX, TIEPEPi3iB:
a=2;B=5n—mpu f>1,

— JI7Isl KPYTJIMX Mepepi3iB 3aMKHYTOro Mpodisro:
a=2;,p=2

— IS TMPSMOKYTHHX TIEpepi3iB 3aMKHYTOTO
npodino:

oy 1,66

6.2.9.2 Ilonepeuni nepepizu xnacy 3

(1) 3a BigCyTHOCTI Mepepi3yBaIbHOI CHIIH JIJIsI
HOIEPEYHUX Mepepi3iB KiIacy 3 MaKCUMalbHE
MIO3/IOBXKHE HAMPYKCHHS MOBHHHO 33J10BOJIb-
HSTH YMOBY:

O-x,Ed -

JIe OxEd — PO3PaXxyHKOBE 3HAYECHHS MiCIIEBOTO
M03/I0B)XKHBOT'0 HAIIPYKEHHS Bij 111 MOMEHTY 1
OCBOBOI CHJIM 3 YpaxyBaHHSM OTBOPIB IS
KpPINWJIBHUX JeTajei, N1 Le € CYTTEBUM,
IMBHUCH 6.2.3,6.2.416.2.5.

6.2.9.3 Ilonepeuni nepepisu knacy 4

(1) 3a BimcyTHOCTI TIepepi3yBalibHOI CHIIM IS
NIOTIEPEYHNX Tepepi3iB Kiacy 4 MaKCUMallbHE
MIO3/I0BXKHE HANPYKEHHS OxEd, OOYHCIIEHE 3
BUKOPHCTaHHSAM  €(QEKTHBHHX  IIONEPEYHUX
nepepi3iB (auBuCh 5.5.2(2)), TOBUHHO 33/10B-
OJIGHSITH YMOBY:

f

O-x,Ed <

€  OxEd pPO3paxyHKOBE  3HAYCHHS
JIOKaJIBbHOTO IO3J0BXKHBOTO HANpY>KEHHS BiJ
Iii MOMEHTY 1 OChOBOI CHJIM 3 YpaxyBaHHSM
OTBOpIB KPIMWJIBHHUX JeTajei, Jnae 1e €
CyTTEBUM, TUBUCH 6.2.3, 6.2.416.2.5.

(2) TToBrHHA BUKOHYBATHCS HACTYITHA YMOBA!

M N,z,Rd

T1-113n°

y

VMo

p
} <1, (6.41)
in which o and B are constants, which may
conservatively be taken as unity, otherwise as
follows:

— I and H sections:

a=2;p=5n butp>1

— circular hollow sections:
a=2;p=2

— rectangular hollow sections:

buta=£<6
6.2.9.2 Class 3 cross-sections

(1) In the absence of shear force, for Class 3
cross-sections the maximum longitudinal
stress should satisfy the criterion:

, (6.42)

where oxeq IS the design value of the local
longitudinal stress due to moment and axial
force taking account of fastener holes where
relevant, see 6.2.3, 6.2.4 and 6.2.5

6.2.9.3 Class 4 cross-sections

(1) In the absence of shear force, for Class 4
cross-sections the maximum longitudinal
stress oxed calculated using the effective cross
sections (see 5.5.2(2)) should satisfy the
criterion:

where oxeq IS the design value of the local
longitudinal stress due to moment and axial
force taking account of fastener holes where
relevant, see 6.2.3, 6.2.4 and 6.2.5

(2) The following criterion should be met:
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M z,Ed + N EdeN,z

N M, g + Neglyy
A fy ™ Weff,y,min fy Y0
ne:
Aetf — edexTHBHA IUIONIIA IOMEPEYHOTO

nepepisy npu Aii piBHOMIPHOTO CTUCKAHHS;
Wetfmin — ehexkTuBHMII MOMEHT omopy (110
BIJIIOBIa€  BOJIOKHY 3  MaKCHMaJIbHHUM
NPY)XHUM  HANpYXEHHSM)  IOIEPEYHOTO
nepepizy mpu Jii JIMiIe MOMEHTY BiJHOCHO
BIAIIOBIAHOI OCI;

€N — 3MIIIEeHHsI BiIOBIIHOT IIEHTPAILHOI OC1 Y
BUMAJIKY, KOJIW TIONEPEYHUI Tepepi3 Miassrae
i1 JTMIIIe CTHCKaHHS, TUBUCH 6.2.2.5(4).

ITPUMITKA. 3naku Ned, Myed, Mzed i AM; = NEgg-eni
3ajexarb BiJ KOMOiHamii BiJIOBIAHMX HOPMaJIbHHX
Harpy>XeHb.

6.2.10 3run, 3pi3 i N0310B:KHA cHIa

(1) 3a HasBHOCTI Tepepi3yBalIbHOI Ta OCHOBOT
CUJI HEoOXiHO pOOUTH TMOMpPAaBKy Ha BILIUB
nepepizyBaIbHOI CHITU 1 OCHOBOI CHIIU Ha OTIip
HAa JIIF0 MOMEHTY.

(2) 3a ymMOBH, SIKIIIO PO3paxyHKOBE 3HAUCHHS
nepepizyBanbHOi cumi Vi, He nepesuiye 50 %
BiJl PO3paxyHKOBOTO OIOPY Ha 3pi3 y IUIaCTHY-
Hill cramii Vplrd, HE MOTPIOHO 3MEHIyBaTH
OMOpH, SIKi BW3HAYAIOTHCS I 3THHY Ta
0ChOBOI cuiau 3a 6.2.9, 3a BUHATKOM, KOJIH
Oomip Tmepepidy 3MEHIIYEThCS  BHACIIIOK
BTPATH MICIEBOI CTIMKOCTI MpHU 3pi3i, TUBUCH
EN 1993-1-5.

(3) Axmo Vg, mnepesumye 50% Bix Vpird,
PO3PaxXyHKOBHH OIip TMOMEPEYHOTO Tepepizy
Ha CYMICHY Jil0 MOMEHTY 1 OCbOBOI CHIIU
HEOOX1ZIHO OOYMCIMTH 3 BHUKOPUCTAHHSIM
3MEHIIIEHOT MEXK1 TeKy4OCTi:

1-pfy

JUTSI TIIOIII 3CYBY, J€:
p = (2Ved | Vpird — 1)? i Vpird BU3HAYAETHCA
32 6.2.6(2).

[MPUMITKA. 3amicTh 3MEHIIEHHS MEXi TEKy4dOCTi
MOXHA 3MEHIINTH TOBIIMHY JIMCTA BiJMNOBIAHOI
YaCTHHU TIOTIEPEYHOT0 TIepepisy.

<1 (6.44)
Weff,z,min fy /7/M0
where:

Aef — I the effective area of the cross-section
when subjected to uniform compression;
Westmin — IS the effective section modulus
(corresponding to the fibre with the maximum
elastic stress) of the cross-section when
subjected only to moment about the relevant
axis

en — is the shift of the relevant centroidal axis
when the cross-section is subjected to
compression only, see 6.2.2.5(4)

NOTE: The signs of N4, My ed, Mzeq and AM; = Neg-eni
depend on the combination of the respective direct
stresses.

6.2.10 Bending, shear and axial force

(1) Where shear and axial force are present,
allowance should be made for the effect of
both shear force and axial force on the
resistance of the moment.

(2) Provided that the design value of the shear
force V., does not exceed 50% of the design

plastic shear resistance Vpi,ra N0 reduction of
the resistances defined for bending and axial
force in 6.2.9 need be made, except where
shear buckling reduces the section resistance,
see EN 1993-1-5.

(3) Where V., exceeds 50 % of Vpira the

design resistance of the cross-section to
combinations of moment and axial force
should be calculated using a reduced yield
strength:
(6.45)

for the shear area where:

where p = (2Ved / Vpird — 1)? and Vpigra is
obtained from 6.2.6(2).

NOTE: Instead of reducing the yield strength also the
plate thickness of the relevant part of the cross section
may be reduced.
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6.3 OIIIP EJIEMEHTIB BTPATI CTIM-
KOCTI

6.3.1 CTHCHYTi eJleMeHTH  MOCTiHHOTO
MONEepPeYHoro nepepisy

6.3.1.1 Onip na empamy cmitikocmi

(1) CtucnyTuii enemeHT MOTPIOHO MEPEBIPITH
Ha CTIMKICTh TAKUM YHHOM:
Ny

Nb,Rd

ne:
Ngy — po3paxyHkoBe 3HAYEHHS CTHCKYBallb-
HOI CUJIH;

Nyrs — po3paxyHKOBHi oOmip Ha BTpaTy
CTIHKOCTI €JIEMEHTA, II[0 CTUCKAECTHCS.

(2) dns eneMeHTIB HECUMETPUYHHUX MEpepi3iB
KjJacy 4 chi BpaxoBYBaTH JI0JIaTKOBHM
MOMEHT AMEgd, 0OyMOBIICHUH BiAXUICHHIM
BIJI CHIBBICHOCTI oci LIEHTpa  Baru
e(pEeKTUBHOTO  Tepepidy, MAMBHCH  TaKOX
6.2.2.5(4), a cyMmiCcHy [il0 OChOBOi CHIH 1
MOMEHTY He0OXi/IHO BUKOHYBaTH 3a 6.3.4 abo
6.3.3.

(3) Po3paxyHKoBHii omip Ha BTpaTy CTIHKOCTI
elIeMEHTa, IO CTHCKA€ThCA, HEOOXigHO
MIPUIMATH SIK:

Nb,Rd =

JUIsl IONepeyHuX nepepiziB kiaciB 1,213

Nb,Rd -

JUIsl IOTIEPEYHMX TMepepi3iB KiaciB 4

ne:

X — BHIDKYBAJIbHUN KOE(IIIEHT AN BIAMO-
BiJTHO1 (pOpPMH BTpATH CTIMKOCTI.

ITPUMITKA. Jlns BuU3HAUEHHS OMOpPY Ha BTpary
CTIKOCTI e€JeMeHTIB 31 3MIHHMMH IepepizaM IIo
JOBXKHHI a00 TpH  HEPIBHOMIPHOMY  PO3MOALT
CTHCKYIOYOTO 3yCHIIISI MOKHA BHKOHYBATH 3arajlbHUH
PO3paxXyHOK JIPYroro MOPSIKY BiAmoBigHO 10 5.3.4(2).
[logo BTpaTh CTIHKOCTI 3 TUIOIMIMHUA 3TUHY JWBUCH
Takox 6.3.4.

(4) IIpn BuzHaueHHiI A 1 Aeff HE TOTPiOHO
BpPaxOBYBaTH  OTBOPH U  KPIMMJIBHUX
JeTajei Ha KIHISIX KOJIOH.

JACTVY-H b EN 1993-1-1:2010

6.3 BUCKLING RESISTANCE OF
MEMBERS

6.3.1 Uniform members in compression

6.3.1.1 Buckling Resistance

(1) A compression member should be verified
against buckling as follows:

<10, (6.46)
where:
N, is the design value of the compression
force;

Nyrq is the design buckling resistance of the
compression member.

(2) For members with non-symmetric Class 4
sections allowance should be made for the
additional moment AMgg due to the
eccentricity of the centroidal axis of the
effective section, see also 6.2.2.5(4), and the
interaction should be carried out to 6.3.4 or
6.3.3.

(3) The design buckling resistance of a
compression member should be taken as:

X Af,

(6.47)

M1
for class 1, 2 and 3 cross-sections;
X Af,

(6.48)

M1
for class 4 cross-sections,
where:
X is the reduction factor for the relevant
buckling mode.

NOTE: For determining the buckling resistance of
members with tapered sections along the member or for
non-uniform distribution of the compression force
second order analysis according to 5.3.4(2) may be
performed. For out-of-plane buckling see also 6.3.4.

(4) In determining A and Ae holes for
fasteners at the column ends need not to be
taken into account.
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6.3.1.2 Kpusi empamu cmiuxkocmi 6.3.1.2 Buckling curves
(1) Mdns oCchOBOrO CTHCKY B €JIEMEHTax (1) For axial compression in members the
3HAUEHHS | Y 3alie)KHOCTI BIA YMOBHOL value of y for the appropriate non-dimensional
CHYYKOCTI A HEOOXiJHO BU3HAYATH Ha OCHOBI slenderness value of A should be determined
BIMOBIIHOI KPHBOI BTPAaTH CTIHKOCTI 3TiJTHO from the relevant buckling curve according to:
3:
X S b 6.49
= —, ane (but) y < 1,0, 4
b+ /¢2 _ 72 (but) x (6.49)
ae: where:
- -2
¢:O,5{1+a(ﬂ,—0, 2)+ﬂ, };
P Af,
NCI'
JUISL TIOTIEPEYHMX Tepepi3iB kiacis 1, 21 3; for class 1, 2 and 3 cross-sections;
i — Aeff fy
NCT
JUISL TIOTIEPEYHHMX TE€PEPi3iB Kiacis 4; for class 4 cross-sections;
o — KoedIIiEHT HETOCKOHAIOCTI; o is an imperfection factor;

N, — kputnuHa cuia Juis BiAmoBixHOI (Gopmu N, is the elastic critical force for the relevant

BTpaTH CTIAKOCTI y TMpYyXHii cranii, BusHauena  buckling mode based on the gross cross-
3a XapaKTepUCTHKAMHU Tiepepizy OpyTTo. sectional properties.

(2) Koeopimienar ©Hemockonamocti «a aua  (2) The imperfection factor « corresponding to
BIJITIOBITHOT KPUBOI BTpaTH CTifikocTi HeoOXigHo  appropriate buckling curve should be obtained
orpuMyBaTH 3 Tabnuii 6.1 i Tabiuii 6.2. from Table 6.1 and Table 6.2.

Tabmuusa 6.1 KoedimieHTn HemockoHaM0CTi 115 KPUBUX BTPATH CTiliKoCTi
Table 6.1 Imperfection factors for buckling curves

Kpusa BTpatu cTiiikocTi
Buckling curve

Koedimient HEJIOCKOHAJIOCTI ¢ 0,13 021 034 049 0,76
Imperfection factor a

ao a b c d

(3) 3HauecHHS 3HIKYBaIBHOTO KoedilieHTa ¥ (3) Values of the reduction factor y for the
JUTS BIATIOBIHOI YMOBHOT THYYKOCTI A MOXe appropriate relative slenderness A may be
OyTH oTpuMaHe 3 pucyHka 6.4. obtained from Figure 6.4.

(4) Jna tHYukocti A<0,2 a6o s (4) For slenderness A1<0,2 or for
N : . N :

—E <0,04 BnamBoM BTpatH  CTilikocTi N—EdSO,04 the buckling effects may be

cr cr
JI03BOJISIETHCS 3HEXTYBATH 1 BAKOHYBATH JIUIIIE ignored and only cross-sectional check apply.

MepeBipKy MIIIHOCTI MONEPEYHOro Nepepizy.
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Tabauusa 6.2 Bubip KpuBoi BTPATH CTiHKOCTI 1151 MOMEPEYHOro mepepisy
Table 6.2 Selection of buckling curve for a cross-section

Kpusa BTparu
CTIHKOCTL
Momepeunuii mepenis Mesxi Brpara criiikocTi Buckling curve
P 1epep o BIZTHOCHO OC1 S235
Cross section Limits : .
Buckling about axis | S 275 S 460
S 355
S 420
tr <40 MM y-y a ao
oz N (tr < 40 mm) z-z b ao
S E#: A
2 —
= L 40 MM < tr< 100 My vy b a
§'§ (40 mm < tr < 100 mm) -z c a
- hi y ¥y
el
5 E tr < 100 MM y-y b a
se —— o (tr< 100 mm) 77 c a
= z VI
S § tr> 100 mm y-y d c
(tr> 100 mm) z-z d c
2 w
° 5 (tr < 40 mm) y-y b b
o 2
QE 53 : =t j *; tr<40 mm -z c c
g el y -—y —--}—-— y
¥ | |
EED tr> 40 MM y-y c c
a ° = e —
g 2 z z (tr > 40 mm) 7z d d
o™
_ g rapﬂqez[e_q)f)pMOBaHi Oymb-sKOi a @
EEB hot finished any
5%
= 232 .
S e2 XOJIOHOTHYTI OyIb-sIKOT c c
£ cold formed any
= 2 1z t 3a3Buyail (Okpim R
g £ I ' I HepeTiueHnX HUKIeE) A b b
5= a ‘ enerally (except as below any
© 53 i g y (excep )
oo X - L
-% %_8 " ! | ! 3 TOBIIHOIO 3BapHUX IIIBiB
EED ' t = p
& T — I b T (thick welds): a > 0,5tf Oymb-sKOi c ¢
2 o I
o =2 I Z b I b/tr < 30 any
= = h/tw <30
o a 2 1 | |
F2BS | )
B, 9 ] - Yb-SKOT
EghH 9 n { _k%_' ' any ¢ ¢
o R O i
EES= .
= (=)
[ = (72}
32
.— [%2}
é ig Oy Ib-aKO1
= - > b | b
> 0 P any
M B
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Non-dimensional slenderness x

Pucynoxk 6.4 KpusiBTparu crifikocti

Figure 6.4

6.3.1.3 [Hyukicmb npu 3euHanvbHii  Gopmi

empamu Cmitikocmi

(1) YMoBHa THYYKICTb A OOYHMCITIOETHCS SK:

A=

JUTS TIOTIEPEYHUX TTepepi3iB knaciB 1,213

cr

JUTS TIOTIEPEYHUX TIepepi3iB Kiaci 4

ae:

Lcr — mpuBenieHa JTOBXKHMHA Yy PO3IJISAyBaHIM
TUIOLIUHI 3THHY;

I — pagiyc iHepiii BiTHOCHO BiAMOBIIHOI OCi,
SKUM BU3HAYAETHCS 32 XapaKTEPUCTHUK-
KaM# TIOTIEPEYHOTO TIepepizy OpyTTo.

Aly Lol

X Aeff f __ _—cr A

Buckling curves

6.3.1.3 Slenderness for flexural buckling

(1) The non-dimensional slenderness A is
given by:

- (6.50)

for class 1, 2 and 3 cross-sections

Aeff

3 (6.51)

for class 4 cross-sections

where:

Ler is the buckling length in the buckling plane
considered;

i is the radius of gyration about the relevant
axis, determined using the properties of the
gross cross-section.

xlzn\/Ezgs,gs;
fy
[325
= |—
fy

(fy y H/mm?)

(fy in N/mm?).
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IMPUMITKA B. Tlpm BTpaTi CTIHKOCTI €JIEMEHTIB
OyHiBeNbHUX KOHCTPYKIIH y TIPYXHIH cTamii JuUBUCH
Homarok BB.

(2) Ilpm BTpari CTIHKOCTI 3a 3TUHAILHOIO
¢bopMOIO0 BINOBITHY KPHBY BTpPATH CTIHKOCTI
CJILT BU3HA4YaTH 3a Tadimiero 6.2,

6.3.1.4 I'nyuxicme npu
32UHALHO-KPYMUTIbHIL
cmiuxocmi

KDYMUIbHIUL — ma
gopmax  empamu

(1) Anst emeMeHTIB 3 BIIKPUTHMH IIOIEPEY-
HUMH TiepepizaMu HEOOXiJHO BpPaxOBYBAaTH
MOXUIMBICTH TOTO, IO OIp €JeMEHTa BTpaTi
CTIMKOCTI 3a KpPYTWJIBHOIO ab0 3THHAIBHO-
KpyTuiapHOIO ¢dopMamMu Oyle MEHIIUM, HIX
fioro omip BTpari CTIHKOCTI 32 3THHAIBHOIO
dhopmoro.

(2) YMoBHA THYYKICTh JJISI BTPAaTH CTIHKOCTI

3a KPYTWJIIBHOIO Ta 3THHAJIbHO-KPYTHJIbBHOIO
q)OpMaMI/I BU3HAYAETHCA K.

IUIsL TIOTIEPEYHMX Tiepepi3iB kiaciB 1, 213

AT
A= IE\'IV

JUIsl TIONIEPEYHMUX NepepiziB Kiacis 4

ae:

Ner = Ner,7r , mpoTe Ner < Ner,7

Ner,TF — KpUTHYHA CHUJIa JJs BTPATH CTIMKOCTI
y TpyXKHIH craaii 3a 3rUHANBHO-
KPYTUIIBHOIO (JOPMOIO;

Ner, T — KpUTHYHA CHIIA AJIS BTPATH CTIHKOCTI y
OpyXHIM  crafgli 3a  KpYTHJIBHOIO
dbopmoro.

(3) Anst BTpaTH CTIMKOCTI 32 KPYTHIBHOIO a00
3TUHAIbHO-KPYTHIIHHOIO (pOpMaMH BiANOBIIHY
KpPHBY BYIIy4yBaHHS MOKHa BU3HAUUTH 32
tabymieo 6.2, po3rmsmarodmM il Takor, IO
BIAMOBigac oci Z.

JACTVY-H b EN 1993-1-1:2010

NOTE B: For elastic buckling of components of building
structures see Annex BB.

(2) For flexural buckling the appropriate
buckling curve should be determined from Table
6.2.

6.3.1.4 Slenderness  for
torsional-flexural buckling

torsional and

(1) For members with open cross-sections
account should be taken of the possibility that
the resistance of the member to either torsional
or torsional-flexural buckling could be less
than its resistance to flexural buckling

(2) The non-dimensional slenderness for

torsional and torsional-flexural  buckling
should be taken as:
Y (6.52)
for class 1, 2 and 3 cross-sections;

(6.53)

for class 4 cross-sections,

where:

Ner = Ner,tr but Ner < Ner,t

Ner,7r is the elastic torsional-flexural buckling
force;

Ner,7 is the elastic torsional buckling force.

(3) For torsional or torsional-flexural buckling
the appropriate buckling curve may be
determined from Table 6.2 considering the one
related to the z-axis.
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6.3.2 EneMeHTH mNOCTiHHOIO TMONEPEYHOrO
nepepisy, 10 3rHHAIOTHCS

6.3.2.1 Onip na smpamy cmitikocmi

(1) Enement, mo miaasArae 3ruHy BIIHOCHO
TOJIOBHOI OC1 1HEpIi 1 HEPO3KPIIUICHHH Yy
MONIEPEYHOMY HaIpsMKY, HE0OX1THO
NEpeBIPATH Ha BTPATy CTIMKOCTI 3a BTPATOIO
TUIOCKOT (hOPMU 3rHHY SIK BUKJIQJICHO HUKYE!

JCTY-H b EN 1993-1-1:2010
6.3.2 Uniform members in bending

6.3.2.1 Buckling resistance

(1) A laterally unrestrained member subject to
major axis bending should be verified against
lateral-torsional buckling as follows:

—E-<10, (6.54)

ae:
Mg, — poO3paxyHKOBE 3HAU€HHS MOMEHTY;

M, r¢ — PO3PaxyHKOBUH OIip NpH 3THHI 32

BTPATOIO CTIHKOCTI.

(2) bagku 3 HameKHUM PO3KPIIUICHHAM
CTHCHYTOI TONUIIl HE M UIAraloTh BTpPaTi
CTIMKOCTI 3a BTPATOIO IJIOCKOI (JOPMU 3TUHY.
Oxpim TOT0, OaJTKM IEBHHUX THITIB ITOTIEPEUHUX
nepepiziB, TakuxX SIK KBaJapaTHi abo Kpyrii
npodiri 3aMKHYTOTO Tepepi3y, 3BapHi Kpyrii
TpyOu abo kBaapaTHi KopoOUacTi nmepepisu, He
CXWJIbHI J0 BTpaTH CTIMKOCTI 3a BTPaTolo
10ckoi hopMu 3runy

(3) PospaxyHkoBuii omip mpH 3ruHI 3a BTpa-
TOIO CTIMKOCTI JUIsl OajKu, HEPO3KPIIUIEHOI y
MOTIEPEYHOMY HANPSMKY, BU3HAYAETHCS SIK:

Mb,Rd = XLTWy

ae:
Wy — BIANOBIIHUN MOMEHT OMHOpYy Hepepi3y,
SK BUKJIQZICHO HUXKYe!

Wy = Wpiy JUIs  TIONEPEeYHUX Iepepis3iB
knaciB 11 2;

Wy = Wely JUIS  TIONEPEeYHUX Iepepis3iB
Kiacy 3;

Wy =Wefry  mIs  TOMEpEeYHUX  Tepepis3iB
Kiacy 4;

Y.t — TOHIKYBalIbHUM KoOe(IIieHT JuIs

BTpaTH CTIMKOCTI 3a BTPATOIO IJIOCKOI (hopMu
3TUHY.

where:
Mg, is the design value of the moment;

M,rs Is the design buckling resistance
moment.

(2) Beams with sufficient restraint to the
compression flange are not susceptible to
lateral-torsional buckling. In addition, beams
with certain types of cross-sections, such as
square or circular hollow sections, fabricated
circular tubes or square box sections are not
susceptible to lateral-torsional buckling.

(3) The design buckling resistance moment of
laterally unrestrained beam should be taken as:

A (6.55)

Ywmu

where:
Wy is the appropriate section modulus as
follows:

Wy = Wpiy for Class 1 or 2 cross-sections
Wy = Wely for Class 3 cross-sections
Wy = Wely for Class 4 cross-sections

x.7 1S the reduction factor for lateral-torsional
buckling.
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[MPUMITKA 1. Jlns BU3HAYEHHS ONOPY Ha BTparTy
CTIHKOCTI 6aJTOK 3MIHHOTO TIO JTOBXKHHI ITepepizy MO>KHA
BUKOHYBATH 3arajbHUI PO3PaxyHOK APYroro MmopsiaKy
BignoBigHo 10 5.3.4(3). omo BTpaTtm crilikocTi 3
IUTOIIMHY 3THHY AUBHCH TaKOX 6.3.4.

[MPUMITKA 2B. Jlns nepeBipku CTIHKOCTI €JIEMEHTIB
OyniBeJIbHUX KOHCTPYKILIiN TUBHCH Takoxk Jlogarok BB.

(4) IIpu Buznauenni Wy otBopu s aeranei
KpIIUICHHS Ha KiHI[I OaJKd BpaxOBYBaTH HeE
noTpioHO.

6.3.2.2 Kpuei empamu cmiukocmi 3a n10cKoio
Gopmoro 3euny. 3aeanvHuli BUNAOOK

(1) SAxmo He Bka3aHe iHIIE, TUBHUCH 6.3.2.3,
JUISL €JIEMEHTIB, [0 3TMHAIOTHCS, MOCTIHHOIO
MOMEPEYHOr0 Tepepidy 3HA4YCHHS yLT VIS

BIJIIOBITHOI YMOBHOI THYYKOCTI A ; CIiJ
BH3HA4yaTH 3a (POpMyIIoI0:

JACTVY-H b EN 1993-1-1:2010

NOTE 1: For determining the buckling resistance of
beams with tapered sections second order analysis
according to 5.3.4(3) may be performed. For out-of-
plane buckling see also 6.3.4.

NOTE 2B: For buckling of components of building
structures see also Annex BB.

(4) In determining Wy holes for fasteners at
the beam end need not to be taken into
account.

6.3.2.2 Lateral torsional buckling curves —
General case

(1) Unless otherwise specified, see 6.3.2.3, for
bending members of constant cross-section,
the value of y.t for the appropriate non-

dimensional slenderness A, ;, should be
determined from:

1
Xt = hot ¢2 — 2 ~ane (but) Auir <1, (6.56)
Lt N A

aec:

where:

br = O’5|:1+aLT (ZLT—O, 2)—{—]_&}

OLT — KOe(IIIEHT HEJJOCKOHAJIOCTI;

- W, f
Aur = =2
MCI'
M, - KpuUTHYHHII MOMEHT TpW BTpaTi

CTIMKOCTI 3a IUIOCKOK (DOPMOIO 3TUHY Y
NpYXHIN cTafii.

(2) M 1pyHTYEThCS Ha XapaKTEPUCTHUKAX
MOMIEPEYHOT0 Tepepizy OpyTTo 1 BpaxoBye
YMOBU 3aBaHTAKEHHs, JIMCHUH pPO3MOJLI
MOMEHTY 1 IONEPEYH1 PO3KPIMIIOBAHHS.

MPUMITKA. KoedimieHT aLt I BiAMOBIIHOT KPUBOT
BTpaTH  CTIMKOCTI MoXe OyTH  OTpUMaHuid 3
HanionansHoro gonaTka. PekoMeHI0BaHi 3HAYEHHS LT
HaBeJeHi B Tabaumi 6.3.

aLT 1S an imperfection factor;

- W,
Aur = =2
M

cr

M, is the elastic critical moment for lateral-
torsional buckling.

(2) Mg is based on gross cross sectional
properties and takes into account the loading
conditions, the real moment distribution and
the lateral restraints.

NOTE: The imperfection factor a.r corresponding to
the appropriate buckling curve may be obtained from
the National Annex. The recommended values a.t are
given in Table 6.3.

Tadauus 6.3 PexomennoBani 3HaueHHs KoeillieHTIB HeIOCKOHAJIOCTEH /IJIsl KpUBUX BTPATH CTilikocTi

32 3THHAJBbHO-KPYTHJIBHOI0 (hOPMOIO

Table 6.3 Recommended values for imperfection factors for lateral torsional buckling curves

KpI/IBa BTp.aTI/I CTIMKOCT1 a b c d
Buckling curve
KoedimieHT HETOCKOHATIOCTEMH 0L T 021 034 049 076
Imperfection factor air ’ ’ ’ '
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The recommendations for buckling curves are
given in Table 6.4,

Pexomenpariii moa0 KpUBUX BTPATH CTIAKOCTI
HaBeaeHl B Tadimi 6.4.

Tadanusa 6.4 PexomeHI0BaHi 3HAUEHHS IS KPUBUX BTPATH CTIHKOCTI INIOCKOI0 ()OPMOIO 3THHY
JJI IoTepeYHuX nepepizis i3 Bukopucranuam gpopmyau (6.56)
Table 6.4 Recommended values for lateral torsional buckling curves for cross-sections using equation (6.56)

[Nomepeunwuii nepepiz Mexi KpwuBa BTpartu crifikocTi

Cross-section Limits Buckling curve
[TpokaTHi TBOTaBPOBI TIepepizn h/b<2 a
Rolled I-sections h/b>2 b
3BapHi IBOTABPOBI Tepepisu h/b<2 c
\Welded I-sections h/b>2 d
[HII1 HONIepeyHi nepepizu B d
Other cross-sections

(3) 3maueHHs 3HWKYBAIBHOTO KoedimieHTa
XLT JJIS BIIIOBIAHOT YMOBHOI THYYKOCTI A ¢
MO>KHa OTPUMATH 3 pUCyHKa 6.4.

(4) Ilpm yMOBHIM THYYKOCTI A ; SXLT‘O

Ed

M _
(muBuCH 6.3.2.3) ab0 mpu <%, (nuBuch
Mcr '
6.3.2.3) BIUIMBOM BTpaTh CTIKKOCTI 3a
BTPATOI0 TUIOCKOi (opMU 3TrHHY MOXHA
3HEXTYBaTH 1 BHUKOHYBaTH JIMIIC MEPEBIPKY

MIITHOCTI ITONIEPEYHOTO Mepepizy.

6.3.2.3 Kpusi empamu cmitikocmi niockoi

(3) Values of the reduction factor y.t for the
appropriate non-dimensional slenderness A,
may be obtained from Figure 6.4.

(4) For slendernesses A ; <Xy, (see 6.3.2.3)

|\/IEd

or for (see 6.3.2.3) lateral

< ZLZT,O
torsional buckling effects may be ignored and
only cross sectional checks apply.

6.3.2.3 Lateral torsional buckling curves for

Gopmu  zeuny  Ons npokamuux — abo rolled sections or equivalent welded sections
eKBIBANeHMHUX 36APHUX Nepepizie
(1) Jnst mpokaTHUX ab0 EKBiBaJICHTHHX (1) For rolled or equivalent welded sections in

3BAPHUX Hepepi3iB, 10 3TrMHAKOTHCA, 3HAUYCHHS

bending the values of y.t for the appropriate

LT UIA  BIJMOBIAHOT YMOBHOI THYYKOCTI non-dimensional  slenderness may  be
MOYXHa BU3HAYHTH 32 (HopMyInoro determined from
1 Xir <10
arne (but) < 1; (6.57)

A = =
¢LT + \/ ¢L2T - ﬂ;thT

LT = 52
/1LT

b = 0,5{1+ a (m-o,z)d@]

[MPUMITKA. Ilapamerpu XLT i B Ta Oyxp-sxi
0o0rpyHTOBaHI OOMEXKEHHS, IO CTOCYIOThCS BHUCOTH
Ganku 1 BigHomrenus h/b, MoxyTe HaBOIUTHCH Y
HamionanmeHoMy — gomarky. Jlnsg  mpokatHux i
€KBIBAaJICHTHIX 3BapHHUX IIepPEpi3iB PEKOMEHIYIOThCS
TaKi 3HAYCHHS:

A7 = 0,4 (MaKcHMaNbHE 3HAYECHHS);

£ =0,75 (MiHiMaIIbHE 3HAYCHHS).

NOTE: The parameters A, and B and any limitation of

validity concerning the beam depth or h/b ratio may be
given in the National Annex. The following values are
recommended for rolled sections or equivalent welded
sections:

A 7 = 0,4 (maximum value)
£ = 0,75 (minimum value).
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Pexomenpariii moa0 KpUBUX BTPATH CTIHKOCTI
HaBeaeHl B Tabimi 6.5.

JACTVY-H b EN 1993-1-1:2010

The recommendations for buckling curves are
given in Table 6.5.

Tabauusa 6.5 Pexomennauii moao Budopy KpuBoi BTPaTH CTiHKOCTI 32 MJI0CKOI0 (hOPMOIO 3THHY
JJIsl oTIepeYHNX nepepisis 3 BUkopucranusam gpopmyan (6.57)
Table 6.5 Recommendation for the selection of lateral torsional buckling curve for cross sections

using equation (6.57)

[Nonepeunwuii mepepiz Mexi KpuBa BTpartu crifikocTi
Cross-section Limits Buckling curve
[TpokaTHi IBOTABPOBI mepepisu h/b<2 b
Rolled I-sections h/b>2 C
3BapHi IBOTABPOBI Mepepi3u h/b<2 c
\Welded I-sections h/b>2 d

(2) Ans BpaxyBaHHS pO3MOUTY 3THHAIBHOTO
MOMEHTYy B Oaimi MK  HONEepEeYHUMHU
PO3KPITUICHHSAMH ~ €JICMCHTA  3HIDKYBATBHHMA
KOe(iLieHT yLT MOXe OyTH CKOPUTOBaHUH SIK:

_ At

y4 LT,mod — H

IMMPUMITKA. 3uauenns f Moxyrs OyTH BU3HAYCHI B
HamionaneHoMy jmonatky. PexkoMeHnmyloTbcs — Taki
MiHIMaNbHI 3HAaYCHHS:

aJjie (but) XLT.mod < 1.

(2) For taking into account the moment
distribution between the lateral restraints of
members the reduction factor y.t may be
modified as follows:

(6.58)

NOTE: The values f may be defined in the National
Annex. The following minimum values are
recommended:

f =1-0,50—k, J1—2,0(%, ; —0,8) | ane (but) f < 1,0,

ne Kc — mompaBkoBHii KOe(illi€HT BiAMOBIiAHO
110 Tabmuri 6.6.

Ta6muust 6.6 MonpaBkoBuii KoedimienT Ke
Table 6.6 Correction factors ke

Kc is a correction factor according to Table 6.6

Enropa MOMEHTIB ke
Y 10
v=1
(Mo ereees 1
1,33-0,33
d<y<l v

0,94

>~ ] 0,90

A 0,91

0,86

P 0,82
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6.3.2.4 Cnpoweni memoou 0as 0a10K 3
PO3KpInieHHAMU ) OYOi8IAX | CHOPYOax

(1)B EnemeHTH 3 OKpeMHM MHOIEPEUYHUM
MIJKPIIUICHHSAM ~ CTUCHYTOI  TIOJNMI  HE
MiJUISTal0Th  BTpPaTi CTIMKOCTI 3a BTPATOIO
IJI0CKO1 (hOpMU 3THHY, SKIIO JTOBXKHHA L Mk
PO3KPIIUICHHSIMH a00 Pe3yNbTyl04a THYYKICTh

JACTVY-H b EN 1993-1-1:2010

6.3.2.4 Simplified assessment methods for
beams with restraints in buildings

(1)B Members with discrete lateral restraint to
the compression flange are not susceptible to
lateral-torsional buckling if the length L.
between restraints or the resulting slenderness

A, of the equivalent compression flange

A €KBIBaJICHTHOI ~ CTUCHYTOi  TIOJIMIII satisfies:
3aJI0BOJIbHSIE YMOBY:
- kL, ~ M
A= <y 2R, (6.59)
I¢ A M
fz'™"1 y,Ed
ne Mygd — MakcuMallbHE pO3PaXyHKOBE where Mygq IS the maximum design value of
3HAQUEHHS  3TUHAJIBHOTO  MOMEHTY  MiX the bending moment within the restraint
TOYKAMH PO3KPIIUICHHS spacing
f,
Mc,Rd = Wy
Tm
Wy — MOMEHT Omopy mepepisy, 1o BiAMOBiIae W,y is the appropriate section modulus

CTHCHYTIH oM,

Kc — mompaBkoBuii Koedilie€HT AJIsI THYYKOCTI,
[0 BPaxOBY€ PO3IMOJIiJ 3TMHATHLHIX MOMEHTIB
MIDK PO3KPIIJICHHSMH, TUBUCH TaOIHIIO 6.6;
Ifz — paaiyc iHepIlii eKBIBaJICHTHOI CTHCHYTOI
MOJIMIII, 110 CKJIAJAETHCS 13 CTUCHYTOI MOJIUIII
wioc 1/3 cTUCHYTOI YaCTHHH TUIONII CTIHKA
BITHOCHO APYTOPsIIHOI OC1 Iepepiy;

A, — TpaHUYHE 3HAYCHHS YMOBHOI THYYKOCTI

€KBIBAJEHTHOI CTHUCHYTOI MOJMIII, BU3HAYECHE
BHUIIE

E
W= |
fy

corresponding to the compression flange

ke is a slenderness correction factor for
moment distribution between restraints, see
Table 6.6

irz IS the radius of gyration of the equivalent
compression  flange composed of the
compression flange plus 1/3 of the compressed
part of the web area, about the minor axis of
the section

Lo is a slenderness limit of the equivalent
compression flange defined above

=93,9,

’235
= |—
fy

(fy B H/MM?)

MMPUMITKA 1B. Jlns momepeyHux mepepiziB kmacy 4
if; MOXKHA TIpUIMATH PiIBHAM

(fy in N/mm?).

NOTE IB: For Class 4 cross-sections iz, may be taken
as

ae:

leff,f — MOMEHT iHepuii eeKTUBHOrO mepepizy
CTHCHYTOI MOJIMII BITHOCHO IPYTOpPSAHOI OCl
nepepisy;

Aetff — IUIONIA
CTHCHYTOI OJIHII];

e(eKTUBHOTO  Iepepi3y

I eff.f

1 i)
Aeff,f + g Aeff,w,c

where:

lere £ 1S the effective second moment of area of
the compression flange about the minor axis of
the section

Aefif IS the effective areas of the compression
flange
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Aeff,w,c -
CTHCHYTOI YaCTUHU CTIHKH.

I[MPUMITKA 2B. [I'panuune
THYYKOCTI Xco Moxe OyTH HaBezneHe y HarionampHOMY

nomatky.  PekoMeHmoBaHe — IpaHWYHE
Xco = X|_T,0 +0,1, nuBuce 6.3.2.3.

3HAYEHHS YMOBHOI

SHAYCHHA

(2)B SIkmo yMOBHa THYYKICTH CTHCHYTOT
TMOMHIL A, TIEPEBHIIYE MEKY, BCTAHOBJICHY B
(1)B, po3paxyHKoBuii omip Ha
CTIHKOCTI MpH Aii MOMEHTY MOXHa IPHAMaTH
SIK:

Mb,rd = Kfi x Mcrd ante (but) MpRrd < Mcrd,

nIe.

X — BHIDKYBaJIbHUN Koe(illieHT Jisi eKBiBa-
JICHTHOI CTUCHYTOI IOJIMIII, 1[0 BU3HAYAETHCS
3a A ;

Kfi — mompaBKOBHU# KOE(DIIIEHT, 110 BPaXOBYE
KOHCEPBATH3M METOTY €KBIBaJICHTHOI
CTHCHYTOI MOJIULI.

IMPUMITKA B. IlompaBkoBuii Koe]illieHT MOKe HaBO-
autuck 'y HanionansHomy Jlonmatky. PexomennoBaHe
3gayeHHs kg = 1,10.

(3)B KpuBi BTpat CTIHKOCTI, 1110 BUKOPHCTO-
BytoThcsl B (2)B, HeoOXigHO mpuilMaTH SK
HaBOJUTHCS HIDKYE:

— kpuBa d JUIsl 3BapHUX Tepepi3iB 3a YMOBH,
110:

h

mioma e(EeKTUBHOTO Tepepizy

BTpaTy

JACTVY-H b EN 1993-1-1:2010

Aefrw,c IS the effective areas of the compressed
part of the web

NOTE 2B: The slenderness limit A, may be given in

the National Annex. A limit value Ag =4 1o +01 is
recommended, see 6.3.2.3.

(2)B If the slenderness of the compression
flange X, exceeds the limit given in (1)B, the
design buckling resistance moment may be
taken as:

(6.60)

where:
x is the reduction factor of the equivalent

compression flange determined with A, ;

ks is the modification factor accounting for the
conservatism of the equivalent compression
flange method

NOTE B: The modification factor may be given in the
National Annex. A value ks = 1,10 is recommended.

(3)B The buckling curves to be used in (2)B
should be taken as follows:

— curve d for welded sections provided that:

—<44¢

&

— KpHBa € JUIsl BCIX 1HIIMX Iepepi3iB,
ne h — moBHa BHCOTA MOMEPEYHOro mepepisy;

tf — TOBIIIMHA CTUCHYTOI TOJUII.

MPUMITKA B. lomo BTpaTH CTIHKOCTI MiIKPIIICHUX
eJIeMeHTIB Oy/iBEeJIbHNX KOHCTPYKLIH 32 KPYTHUJIBHOIO
¢dopmoro quBHCch Takox [Jogarox BB.3.

6.3.3 EjleMeHTH mNOCTiiiHOr0 mNONepevYHoro
nepepisy, 0 3rHHAITHCS | CTHCKAITHCSA

(1) SIkIo He BUKOHYETHCS PO3PAxyHOK APYro-
ro MOPSJKY 3 ypaxyBaHHSM HETOCKOHAIOCTEH,
SIK HaBOOUTBCA B 5.3.2, TOmi CTIHKICTH
€JIEMEHTIB TIOCTIHHOTO MOMEPEYHOro Mepepizy
3 JIBOMa OCSAMH CHMETpii Uil mepepisiB, He

— curve c for all other sections,

where h is the overall depth of the cross-
section

tr is the thickness of the compression flange

NOTE B: For lateral torsional buckling of components
of building structures with restraints see also Annex
BB.3.

6.3.3 Uniform members in bending and
axial compression

(1) Unless second order analysis is carried out
using the imperfections as given in 5.3.2, the
stability of uniform members with double
symmetric cross sections for sections not
susceptible to distortional deformations should
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CXWIBHUX A0 jAedopMailiii BUKPUBICHHS,
noTpiOHO  mepeBipATH  3a  IYHKTaMy,
HaBEJICHUMH HUXKYE, PO3PI3HIIOUH:

— @JEeMEeHTH, He CXWIbHI 10 aedopmariit
KpYYCHHsI, HAIIPUKJIAJ, KPYTJi mepepi3u 3amMK-
HyToro mpo¢igro abo mepepi3u, 3aKpimieHi
BiJI KDYUCHHS;

— CIEMEHTH, CXWIbHI A0 nedopmariii Kpy-
YEeHHs, HANpUKIa[, eJIEMEHTH BIJKPHUTOTO
MONIEPEYHOI0 TIepepidy Ta HE3aKpIIUIeHI BiJ
KpY4YCHHS.

(2) Okpim ToOrO, OmMip MONEPEYHHX MEepepi3iB
Ha KOXHOMY KIHIIl €JeMEHTa IIOBHHEH
3aJI0BOJILHATH BUMOTH, HaBeAcHI B 6.2.

[NPUMITKA 1. ®opmynu B3aeMomii 3acHOBaHI Ha
MOZEIOBaHHI POOOTH BUIBHOOIIEPTHX OJHONPOTOHOBHX
€JIEMEHTIB 3 MIAPHIPHIMH YMOBaMH ONMPAHHS KiHIIB, 3
abo 06e3 HemepepBHOTO PO3KPIIUICHHS BiJl MOTIEPEYHOTO
3MIIIEHHSA, 10 MUIATaloTh il CTHCKAJIbHHUX CHII,
KIHIIEBUX MOMEHTIB 1/a00 MOMEPEYHUX HABAHTAXKCHbD.

[MPUMITKA 2. ¥V Bunaaky, Koiyd yMOBU 3aCTOCYBaHHS,
HaBegeHi B (1) 1 (2), He BUKOHYIOTBCS, TUBHCH 6.3.4.

(3) st eneMeHTIB  CTPHIKHEBUX  CHUCTEM
nepeBipka Onopy Mo>kKe BUKOHYBATHCh SIK JJISt
OKPEMHX OJHOIPOTOHOBUX CIIEMEHTIB, IO
PO3TISAIAIOTECS SIK «BHpI3aHI» 13 CHCTEMHU.
Edextn npyroro mopsaky (P-A-edextn) B
CUCTeMax, CXMIBHUX JI0 TEpPEeKOCy, MOBUHHI
BpPaxOBYBAaTHUCS 3a JOTIOMOTO0 a00 KIHIIEBHX
MOMEHTIB, a00  HaJeXHOI  MpPUBEIEHOL
JOBKMHU BIANOBIAHO, JuBHCHh 5.2.2(3)c 1

5.2.2(8).

(4) EnemenTt, 1m0 miUIAraOTh CyMicCHIN mii

JACTVY-H b EN 1993-1-1:2010

be checked as given in the following clauses,
where a distinction is made for:

— members that are not susceptible to torsional
deformations, e.g. circular hollow sections or
sections restrained from torsion;

— members that are susceptible to torsional
deformations, e.g. members with open cross-
sections and not restrained from torsion.

(2) In addition, the resistance of the cross-
sections at each end of the member should
satisfy the requirements given in 6.2.

NOTE I: The interaction formulae are based on the
modelling of simply supported single span members
with end fork conditions and with or without continuous
lateral restraints, which are subjected to compression
forces, end moments and/or transverse loads.

NOTE 2: In case the conditions of application
expressed in (1) and (2) are not fulfilled, see 6.3.4.

(3) For members of structural systems the
resistance check may be carried out on the
basis of the individual single span members
regarded as cut out of the system. Second
order effects of the sway system (P-A-effects)
have to be taken into account, either by the
end moments of the member or by means of
appropriate buckling lengths respectively, see
5.2.2(3)c) and 5.2.2(8).

(4) Members which are subjected to combined
bending and axial compression should satisfy:

M z,Ed + AM z,Ed

3TUHY 1  OCBhOBOTO  CTHUCKY, TIOBHHHI
3a10BOJILHATH.
Ng, K My,Ed+AMy,Ed
vy
Xy Ny P M y.RK
LT
VM Vw1
Ng, K My’Ed+AMy’Ed+k
2y
)(z N Rk ;( M y,Rk
LT
Vw1 Tmi
ae.

Ned, Myed, i Mzgd — po3paxyHKOBI 3HAYCHHSI
CTUCKAJILHOI CHJIM 1 MaKCUMalbHUX MOMEHTIB
BIJIHOCHO OCE€Hl Y-y 1 Z-Z y3I0BXK €IeMeHTa
BIJIIIOBITHO;

AMyEgd, AMzEd — MOMEHTH BiJ 3MIIICHHS

T, <1; (6.61)
VMt
Moo +AMues g (6.62)
“ IVIZ,Rk ,
Vw1
where:

Ned, Myed and Mz eq are the design values of
the compression force and the maximum
moments about the y-y and z - z axis along
the member, respectively

AMyEed, AMzeq are the moments due to the

91



IIEHTpa Barm BIAMOBIAHO a0 6.2.9.3 s
nepepisiB kiacy 4, AMBUCH Ta0HIO 6.7;

Xy 1(z — 3HIXKYBaJIbHI Koe(illieHTH NP BTPaTI
CTIMKOCTI 3a 3ruHaNIbHOIO (hopMmoro 3 6.3.1;

LT — 3HIDKYBAJIbHHUMA KOEQILIEHT MPH BTpaTi
CTiiKOCTI 3a MONEPEYHO-KPYTUIILHOIO
dhopmoro 3 6.3.2;

Kyy, Kyz, Kzy, Kzz — KOeditiieHTH B3aemMomii.

JACTVY-H b EN 1993-1-1:2010

shift of the centroidal axis according to 6.2.9.3
for class 4 sections, see Table 6.7

xy and y; are the reduction factors due to
flexural buckling from 6.3.1;

xLt IS the reduction factor due to
torsional buckling from 6.3.2;

lateral

Kyy, Kyz, Kzy, Kzz are the interaction factors.

Tabauusa 6.7 3uavenns aiast Nrk = fy Ai, Mirk = fy Wi ta AMigd

Table 6.7 Values for Nrk = fy Ai, Mirk = fy Wi and AMigqd

Knac

Class 1 2 3 4
Ai A A A Aett
Wy Woiy Wiy Wely Wety
Wz Wpl,z Wpl,z Wel,z Weff,z

AMy'Ed 0 0 0 eNy Neg

AMz'Ed 0 0 0 EN,z Neg

IIPUMITKA. J[lns eJeMeHTiB, HE CXWIBHHX JIO NOTE: For members not susceptible to torsional

nedopmariit kpydeHHs, 3aebinpme yit = 1,0.

(5) Koeoimientn B3aemomii Kyy, Kyz, Kzy, Kz
3aJIe)aTh Bl 00paHOTO METO.Y.

IMPUMITKA 1. Koediuientu B3aemoii Kyy, Kyz, Kzy, Kz
OTpUMaHi  JIBOMa  aJbTEPHATUBHUMH  METOJAaMHU.
3HaveHHs IUX KoedilieHTIB MOXKYTh OyTH OTpHMaHi 3a
HonatkoM A (anbrepHaTtMBHUE MeTox 1) abo 3a
Honatkom B (anprepHaTHBHUN MeTOR 2).

[MPUMITKA 2.  Bubip  Mix
mMeromama 1 1 2 Moxe
HamioHansHOMY JI0JIATKY.

aJIbTePHATHBHUMHU
Oyt 3poOneHmid Yy

[NPUMITKA 3. 3 MeTol CHOpOIICHHS MepeBipKU
MOXXYTh BHKOHYBAaTHCh JIMIIE B 0ONAcTi NPYXHHX
nedopmartii.

6.3.4 3aranbHuii MeTO] IS BH3HAYEHHS
BTPATH CTiHKOCTi €JIeMEHTIB KOHCTPYKIil
3a MOMEePEYHOI0 TA 3THHAIbHO-KPYTHIbHOIO
popmamu

(1) Le#t merom MOXe BHKOPHUCTOBYBATHCH Yy
BUTAJIKY, SKIIO HE 3aCTOCOBYIOTHCS METO[IH,
HaBeaeHi B 6.3.1, 6.3.2 1 6.3.3. Bin go3Boise
MEpeBIpUTH OMip Ha BTpaTy CTIMKOCTI 3a
MOTIEPEYHOI0 Ta 3TMHAIBHO-KPYTHIIBHOIO (op-
MaMHU JIJIsl €JIEMEHTIB KOHCTPYKLIT, TAKUX SIK:

— OKpeMi eJIEeMEeHTH, B TOMY YHCIIi CKJIaZIEHOTO
nepepizy, MOCTIHHOro abo 3MIHHOIO 3a
JIOBXXMHOIO, 3 yYMOBaMM OIHMPAHHS, B TOMY
YHCIIl CKIIAIHUMH, a00

— IJIOCKI paMu a00 YaCTUHH paM, IO MICTATh

deformation y.t would be y. 1 = 1,0.

(5) The interaction factors kyy, Kyz, Kzy, Kz
depend on the method which is chosen.

NOTE 1: The interaction factors kyy, ky;, Ky and kg
have been derived from two alternative approaches.
Values of these factors may be obtained from Annex A
(alternative method 1) or from Annex B (alternative
method 2).

NOTE 2: The National Annex may give a choice from
alternative method 1 or alternative method 2.

NOTE 3: For simplicity verifications may be performed
in the elastic range only.

6.3.4 General method for Ilateral and
lateral torsional buckling of structural
components

(1) The following method may be used where
the methods given in 6.3.1, 6.3.2 and 6.3.3 do
not apply. It allows the verification of the
resistance to lateral and lateral torsional
buckling for structural components such as

— single members, built-up or not, uniform or
not, with complex support conditions or not,
or

— plane frames or subframes composed of such

92



Taki €JEMEHTH, SKI MIUISATalTh Jii CTHUCKY-
BaHHSA Ta/ab0 OJHOOCHOBOTO 3THHY Yy ILIO-
IIUHI, TPOTE HE MICTATh MOBOPOTHHUX IIApHI-
PiB IJIACTUYHOCTI.

I[MPUMITKA. Harionansuuit JlogaTok MO>Ke BCTaHOB-
JIIOBATH MEXKI Ta rajry3b 3aCTOCYBaHHS [IOTO METOY.

(2) Omip Ha BTpary 3arajbHOI CTIHKOCTI i3
IUIOIIMHU 3THHY JUIS OYyJb-SIKOTO €JIeMEHTa
KOHCTpPYKIIii, mo BigmoBimae ymoBam (1),
MOJKHA IIEPEBIPUTH 32 YMOBH, IIO:

JACTVY-H b EN 1993-1-1:2010

members, which are subject to compression
and/or mono-axial bending in the plane, but
which do not contain rotative plastic hinges.

NOTE: The National Annex may specify the field and
limits of application of this method.

(2) Overall resistance to out-of-plane buckling
for any structural component conforming to
the scope in (1) can be verified by ensuring
that:

Zoink 54 g, (6.63)

VM1
ae:
Oultk — MiHIMaJIbHUN KOe(DIIieHT 301TbIICHHS
PO3paXyHKOBOTO HABaHTAXCHHS JUIsl JIOCST-
HEHHSl XapaKTEePUCTUYHOTO OINOPY HaNHOIIbII
KPUTHYHOTO TIONEPEYHOTO MEepepi3y eneMeHTa
KOHCTPYKIIi, po3risaawdu #Horo poOOTy B
TUIOIIKHI 0e3 ypaxyBaHHSI BTPAaTH CTIHKOCTI 3a
MOTIEPEYHO0 200  3TUHAIBHO-KPYTHIHHOIO
dbopmamu, IpoTe 3 ypaxyBaHHSM, 3a HE 00Xif-
HOCTIi, YCiX edeKTiB, 0OYMOBJIEHUX TIE€OMETp-
puuHOO AedopMarii€ero B IJIOUIMHI, a TaKOX
3araJbHUMH 1 MiCLIEBUMH HEJJOCKOHAIOCTSAMH;
Yop — 3HIDKYBIBHHI KOS(IIIEHT ISl YMOBHO1
THYYKOCTI Xop, IUBUCH (3), AN BpaxyBaHHS

BTpaTH  CTIAKOCTI 3a TIONEPEYHOK  Ta
3TUHAIBHO-KPYTHJIBHOIO (hopMamH.

(3) 3aranbHy yMOBHY THYYKiCTH A, I

eJIEeMEeHTa KOHCTPYKLIi MOTpiOHO BU3HAYATH 3.

j,op =

pi(H

Olultk — BU3HAYa€eThHCs B (2);

Ocrop — MIHIMATBHUNA KOe(DILI€HT 301IbIICHHS
PO3paXyHKOBHX HABaHTAKEHb Yy TUIOMIMHI ISt
JOCSITHEHHS ~ KOHCTPYKTUBHUM  €JIEMEHTOM
MPY)KHOTO KPUTHYHOTO OIOpPY MIOAO BTPATH
CTIMKOCTI 3a IMoNepeyHoo abo 3THHAIbHO-
KpyTHWibHOIO (opmamu 0Oe3  ypaxyBaHHS
BTpaTH CTIMKOCTI 3a 3TMHaIbHOIO (HOPMOIO Yy
TUIOUIMHI 3TUHY.

[MPUMITKA. Ilpn BHU3HAYEHHI Ocrop 1 Ouitk MOXKHA
BHKOPHCTOBYBATH CKIHUEHHO-EJIIEMEHTHHUH aHaIi3.

(4) 3umxyBanbHUN KOE]ILIEHT Yop MOKHA
BHU3HAYaTH Oy/Ab-IKUM 13 HACTYITHUX METO/IIB:

where:

auitk 1S the minimum load amplifier of the
design loads to reach the characteristic
resistance of the most critical cross section of
the structural component considering its in
plane behaviour without taking lateral or
lateral torsional buckling into account
however accounting for all effects due to in
plane geometrical deformation and
imperfections, global and local, where
relevant;

Yop 1S the reduction factor for the non-
dimensional slenderness 1, see (3), to take

account of lateral and lateral torsional
buckling.

(_3) The global non dimensional slenderness

A, for the structural component should be

determined from

Zultk (6.64)

where:

auitk is defined in (2);

aer,op 1S the minimum amplifier for the in plane
design loads to reach the elastic critical
resistance of the structural component with
regards to lateral or lateral torsional buckling
without accounting for in plane flexural
buckling

NOTE: In determining ocrop and owik Finite Element
analysis may be used.

(4) The reduction factor yop may be determi-
ned from either of the following methods:
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a) MiHIMaJbHE 13 3HAYCHb!

— % AN BTPATH CTIMKOCTI 3a IMOMNEPEYHOIO
dhopmoro BianmoBigHO 110 6.3.1;

— LT IS BTPATH CTIHKOCTI 3a 3TUHAIBHO-
KpYTHJIBHOIO (POopMOIO BIAMOBIIHO 10 6.3.2,
KOXHE 3 SKUX OOYUCIIOETBCS ISl 3arajabHOi

YMOBHO{ THY4KOCTI A, .

[NPUMITKA. Hampuxman, sKmo KOeQillieHT otk
BU3HAYAETHCSA 3@ JIONIOMOTOI0 TEPEBIPKH MONEPEUHOTO
. M .
repepizy Lthrﬂ, LIl METOJ NPHUBOJIUTH
Qe N Mgy
J0:

NEd

JACTVY-H b EN 1993-1-1:2010

a) the minimum value of
—x for lateral buckling according to 6.3.1

— yvot for lateral torsional buckling according
to 6.3.2 each calculated for the global non

dimensional slenderness Xop.

NOTE: For example where otk is determined by the

New / 7 My,Rk/7M1

b) 3HaueHHs, OTpMMaHEe IHTEPIOJAIIEID MikK
3HAYCHHSIMU ) 1 (LT, OOYUCICHHMMH 3a a) 3
BUKOPUCTaHHAM (GOpMYyIH [UId  Cuitk, 11O
BIJIIIOBIAA€E KPUTHYHOMY  IIOIIEPEYHOMY

nepepizy.

IMPUMITKA. Hampuknag, sKimo KOeIilliEHT —Oultk
BU3HAYAETHCS 32 JIOMOMOTOI0 TEPEBIPKH MOMEPEUHOTO

L _Ne

M, cq .
4+ — Y= | el MeTox MPUBOJUTH

cross section check 1 = Neg + My e this method
Ak N Mg
leads to:
< o (6.65)

b) a value interpolated between the values y
and y.t as determined in a) by using the
formula for aurk corresponding to the critical
Cross section

NOTE: For example where ourx is determined by the

cross section check LthrM this method
Ak Nee Mg

nepepizy —— — leads to:
A Npe Mg
pi(oN
N Ed y,Ed
+ <1. (6.66)
INey ! ZLTMy,Rk/7M1
6.3.5 Brpara crilikocTi 3a  MI0CKOIO 6.3.5 Lateral torsional buckling of

(¢opmor0 3rUHYy ej1eMeHTIB i3 MIACTHYHMMH
HapHipamMu

6.3.5.1 3azanvni nonoscenns

(1)B KoHcTpyKilii MOXKYTb PO3paxoByBaTHCS Y
IUTACTUYHIN cTajii 3 ypaxyBaHHSM IUIacTHUY-
HUX JAedopmariii 3a yMOBH 3amnoOiraHHs
BTpPATi CTIMKOCTI B pami 3a IUIOCKOI0 (HOPMOIO
3TUHY 3aX0/1aMH, 1110 HABOJATHCS HUXKYE!

a) PO3KPIIUIGHHSIMH B MICLSAX  YTBOPEHHs
MMOBOPOTHUX IUIACTUYHUX IIApHIPIB, IUBUCH
6.3.5.2;

b) mepeBipkor0 CTIHKOT JOBKHHU TUISHKA MiK

TAaKUMHU  DPO3KPIMJIEHHSIMH  Ta  IHIIUMHU
MOTICPEYHAMH  PO3KPITUICHHSIMH,  JIUBUCH
6.3.5.3.

(2)B Sxkmo npu BCIX KOMOIHAIISIX

HAaBAHTAXXCHb I TpaHUYIHOro CTaHy 3a

members with plastic hinges

6.3.5.1 General

(1)B Structures may be designed with plastic
analysis provided lateral torsional buckling in
the frame is prevented by the following
means:

a) restraints at locations of “rotated” plastic
hinges, see 6.3.5.2, and

b) verification of stable length of segment
between such restraints and other lateral
restraints, see 6.3.5.3

(2)B Where under all ultimate limit state load
combinations, the plastic hinge is “not-
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HECYYOI0 3JaTHICTIO TUIACTUYHUN MIApHIP «HE
MOBEPTAETHCA», TO PO3KPIMIICHHS IS TaKOTO
HIapHipa MIACTUYHOCTI HE MOTPiOHI.

6.3.5.2 Po3skpinnienns nosopomHux niacmuy-
HUX WAPHIPIB

(1)B VY Bcix MicIsiX yTBOPEHHS IUTACTHYHHUX
HIApHIPIB TOMEPEYHUI Tepepi3 TOBUHEH MaTH
e(eKTUBHE PO3KPIIJICHHS BiJl MOIEPEUYHOTO
3MILICHHS 1 KPYTiHHS 3 BiIMOBIIHUM OIIOPOM
Ha JIF0 TIONEPEYHHUX CHJI i KPYyTHOTO MOMEHTY,
OOyMOBIIEHUX  MICIEBUMH  TUIACTHYHUMU
nedopmarlisiMi eJIeMeHTa B X MICIISX.

(2)B EdextuBHE pO3KPIIUICHHS ITOBHHHO
3a0e31euyBaTUCh:

— JUIi €JIeMEHTIB, L0 CIpHUiiMaoTh abo Mo-
MEHT, a00 MOMEHT 1 OChOBY CHIIY, 3a JOTIO-
MOT00 IIOIIEPEYHOI'0 PO3KPIIIEHHs 000X MO-
nuib. BoHo Moxke Oytu 3abe3nedyeHe more-
PEYHUM 3aKPITUICHHSAM OJIHIET MOJIUIII 1 )KOPCT-
KHM 3aKpIIUICHHSM ITOTIEPEYHOT0 Mepepi3y Bij
KpY4YeHHs, IO 3arnodirae  IMONepeyHOMY
MEPEMIIIEHHIO CTHCHYTOI TOJHII BiJIHOCHO
PO3TATHYTOI NOJIUIIL, JUBUCH PUCYHOK 6.5;

— JUISL €JIEMEHTIB, IO COPUHMAIOTh a00 OJWH
MOMEHT, 200 MOMEHT 1 OCbOBY CHIIy PO3TATY,
B SIKMX CTHCHYTA TIOJHIIS KOHTAKTY€ 3 TUTUTOO
NEPEeKPUTTS, 3a JONOMOIOI0 PO3KPIIICHHS
CTHCHYTOI MOJIMLI BiJl TONEPEYHOro 3CYBY 1
Kpy4YeHHs (Hampukiaa, Opu 3’€QHaHHl ii 3
IJTUTOI0, JUBHACH  pHUCYHOK  6.6). [lns
THYYKIIIUX [TOTIEPeYHUX nepepis3iB (MOPiBHIAHO
3 NMPOKATHUMH JIBOTaBPOBHMH IE€pepizamu, B
TOMY YHCIi IIUPOKOMOIMYKOBUMH) Y MICISX
YTBOPEHHS IUIACTUYHOIO LIapHipa HEOOX1IHO
3armo0iraTi  BHUKPUBJIEHHIO  IONEPEYHOro
nepepizy (Hampukiajg, BCTAHOBJIEHHSIM pedpa
AKOPCTKOCTI B CTIHIl, TaKOX MPHUKPIIIEHOTO
JI0 CTUCHYTOT IOJIUII 3 )KOPCTKHUM BY3JIOM MIXK
CTHUCHYTOIO TTOJIUIICIO Ta TUIUTOIO).

JACTVY-H b EN 1993-1-1:2010

rotated” no restraints are necessary for such a
plastic hinge.

6.3.5.2 Restraints at rotated plastic hinges

(1)B At each rotated plastic hinge location the
cross section should have an effective lateral
and torsional restraint with appropriate
resistance to lateral forces and torsion induced
by local plastic deformations of the member at
this location.

(2)B Effective restraint should be provided

— for members carrying either moment or
moment and axial force by lateral restraint to
both flanges. This may be provided by lateral
restraint to one flange and a stiff torsional
restraint to the cross-section preventing the
lateral displacement of the compression flange
relative to the tension flange, see Figure 6.5.

— for members carrying either moment alone
or moment and axial tension in which the
compression flange is in contact with a floor
slab, by lateral and torsional restraint to the
compression flange (e.g. by connecting it to a
slab, see Figure 6.6). For cross-sections that
are more slender than rolled I and H sections
the distorsion of the cross section should be
prevented at the plastic hinge location (e.g. by
means of a web stiffener also connected to the
compression flange with a stiff joint from the
compression flange into the slab).

<,

o
Pucynox 6.5 Tumose sopcTKe 3aKpinJieHHs Bii KPy4eHHs

] (=]

Figure 6.5 Typical stiff torsional restraint
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1 — cmucnyma noauys

1 — compression flange

Pucynoxk 6.6 TumnoBe po3kpinJieHHs BiJ MonmepevyHoro 3cyBy i Kpy4eHHsI
3a 10IMOMOror 3’€IIHaHHSI IUVINTH i3 CTHUCHYTOIO ITIOJIMIICIO
Figure 6.6  Typical lateral and torsional restraint by a slab to the compression flange

(3)BY Bcix Micusx po3TalryBaHHS ILIaCTHY-
HUX IapHIpiB 3'€qHaHHS (Hampukiam, 00JTo-
BE€) CTHCHYTOI MOJIMII 3 PO3KPIIIIOI0YUM elle-
MEHTOM y I[bOMY MicCIli (HampHKiIal, Mporo-
HOM) a00 3 Oynb-SKUM MPOMDKHHUM €JeMEH-
TOM (HANpUKIAI, MiAKOCOM) HEOOXigHO pPO3-
paxoByBaTH Ha CIPUHHATTS MICIIEBOI CHIIH,
piBHOI mioHaiimenme 2,5 % Bix Nfed (Bu3Ha-
yeHoro B 6.3.5.2(5)B), mo mnepenaerhcs
MOJIMLEIO B i MJIOUINHI, EPIEHAUKYISIPHIN 710
IUTOIIMHYU CTiHKH, 0e3 Oy/Ib-SKOTO IMO€IHAHHS
3 IHIIUMU HaBaHTAKEHHSMHU.

(4)B3a HeMOXIMBOCTI 3a0€3MEUMTH TaKe
PO3KpiIJIeHHs 0e3M0CcCepeIHbO Y MICIi po3Ta-
IIyBaHHS TUIACTHYHOTO IIapHipa, HOro Heoo-
X1THO PO3KpIMUTH HA BifcTaHi He Oinbin h/2
Y3I0BXK JOBXKHHH elleMeHTa, ne h — moBHa
BHCOTa €JEMEHTa B MICII pO3TallyBaHHs
TUTACTUYHOTO HIAPHIpa.

(5)B Ilpu po3paxyHKy cucTeMd B's3ei, IH-
BUCH 5.3.3, HEOOXIZHO TIepeBIpUTH (IOAATKO-
BO JI0 MEPEBIPKU HEJOCKOHAIOCTI BiAMOBITHO
no 5.3.3), 30aTHICTb CUCTEMM B'A3€il crpwii-
HATU 1ii MicueBux cui Qm, MpHUKIaJEHUX 10
KOXHOIO  eJleMeHTa B's3ed y  MicIsX
pO3TallyBaHHs IJIACTUYHOTO LIApHipa, Je:

Q, =15
ne:
Nfed — ochoBa cuja B CTUCHYTIM monwuii
PO3KpIIUIIOBAHOTO ~ €JIeMEHTa B Micli

po3TallyBaHHS MJIACTUYHOTO MIAPHIPA;
om — BiamosigHo A0 5.3.3(1).

ITPUMITKA. 1Illomo komOiHamii 3  30BHIIIHIM
HaBaHTaXCHHSM TUBUCH Takox 5.3.3(5).

6.3.5.3 Ilepesipxa cmitikoi 008xcunu OiNAHKU

(3)B At each plastic hinge location, the
connection (e.g. bolts) of the compression
flange to the resisting element at that point
(e.g. purlin), and any intermediate element
(e.g. diagonal brace) should be designed to
resist to a local force of at least 2,5% of Nrgqd
(defined in 6.3.5.2(5)B) transmitted by the
flange in its plane and perpendicular to the
web plane, without any combination with
other loads.

(4)B Where it is not practicable providing
such a restraint directly at the hinge location, it
should be provided within a distance of h/2
along the length of the member, where h is its
overall depth at the plastic hinge location.

(5)B For the design of bracing systems, see
5.3.3, it should be verified by a check in
addition to the check for imperfection
according to 5.3.3 that the bracing system is
able to resist the effects of local forces Qm
applied at each stabilized member at the
plastic hinge locations, where:

NfEd
= 6.67
" 100 (6.67)
where:
Nteq is the axial force in the compressed

flange of the stabilized member at the plastic
hinge location
am 1S according to 5.3.3(1).

NOTE: For combination with external loads see also

5.3.3(5).
6.3.5.3 Verification of stable length of
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(1)B CriiikicTh 3a IUIOCKOK (HOPMOIO 3THHY
TUISHOK MIDX PO3KPIIUICHHSAMHU 3a0e3neueHa,
SKIIO JIOBXXMHA MDK PpO3KpIIUICHHSIMU HE
MEPEBUILYE CTIIKY JOBXKHUHY.

JInst miAsHOK JBOTaBPOBUX Oallok, B TOMY
YUCNI MIMPOKOIIOJIMYKOBUX, HOCTIHHOTO 3a

JIOBKUHOIO Tepepi3y, IS SIKUX h <40¢ mpu
tf

JmiHIHOMY  po3moAini  MOMEHTIB 1 0e3

CYTTEBOTO  OCHOBOI'O  CTHCKaHHS, CTIHKY

JOBXKMHY MOXHa IIPUMMATH 3.

Lstable = 35‘9iz

JCTY-H b EN 1993-1-1:2010
segment

(1)B The lateral torsional buckling verification
of segments between restraints may be perfor-
med by checking that the length between
restraints is not greater than the stable length.

For uniform beam segments with | or H cross

) .. h )
sections with — <40¢ under linear moment
f

and without significant axial compression the
stable length may be taken from

i (for) 0,625 <y <1;

. (6.68)
Lyaie = (60—40y) i, mis (for) —1<y <0,625,
ne: where:
. 235
fy [H/MMZJ([N/mmZ})

M_, . M._.
w=—2m = BiHOMEHHIO  KiHIEBHX w=—2" = ratio of end moments in the

M pl,Rd M pl,Rd
MOMCHTIB Ha JJISHIIL. segment.

IMPUMITKA B. Iomo cTiWKOi MOBXHHHU IiASHKH
quBHCH Takok Jlogatok BB.3.

(2)B Skiu1o nmoBOpOTHHM HIapHIp MIACTHYHOC-
Ti BUHUKAE Oe3MocepeIHhO MOps 13 OJHUM 13
KIHI[IB ByTa, TO JIJISHKY 3MIHHOi BHUCOTU HE
CITi/T pO3TJISIAATH SIK JUISHKY, MIPUJIETITy 0 Mic-
I pO3TAllyBaHHS IIACTHYHOTO IIAPHIpA,
SKIIO BUKOHYIOTHCS YMOBH, HaBEJICH]1 HIKYE!
a) PO3KpIIUIEHHS B MiCIli  PO3TallyBaHHs
IJIACTUYHOTO TIapHipa MOBUHHO OYyTH Ha
BigcTani He Ouibmr h/2 B3HOBXK HJOBXUHH
TUISSHKA 3MIHHOTO TIepepidy, ajie He Ha
JUISIHIIL TTOCTIMHOTO nepepizy;

b) ctcHyTa mMONMUISE ByTa 3AJMINAETHCS B
MPYXHIN cTajii mo BCiif CBOIN JOBXKUHI.

[MPUMITKA B. burtei petanbHy iHGOpMALiIO AUBUCH Y
Honatky BB.3.

6.4 CKJIAJEHI EJJEMEHTH TOCTIN-

NOTE B: For the stable length of a segment see also
Annex BB.3.

(2) B Where a rotated plastic hinge location
occurs immediately adjacent to one end of a
haunch, the tapered segment need not be
treated as a segment adjacent to a plastic hinge
location if the following criteria are satisfied:

a) the restraint at the plastic hinge location
should be within a distance h/2 along the
length of the tapered segment, not the uniform
segment;

b) the compression flange of the haunch
remains elastic throughout its length.

NOTE B: For more information see Annex BB.3.

6.4 UNIFORM BUILT-UP MEMBERS
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HOTI'O IIEPEPI3Y
6.4.1 3arajnHi M0JIOKEeHHS

(1) CxnameHi CTHCHYTI €IEMEHTH MOCTIHHOTO
nepepizy 3 IApHIpHO OONEPTUMH KiHILISMH,
3aKpIMJICHUMHU BiJl TIOMEPEYHOTO 3MIIIEHHS,
MOBHHHI ~ PO3paxOBYBaTHCS  Ha  OCHOBI
HACTYIHOI MOJIETIi, TUBUCH PUCYHOK 6.7.

1. EneMeHT MOXHa pO3TJISAaTH K KOJOHY 3

HEIOCKOHANICTIO BUKpuBieHHs €, = L/500

2. lpyxHi nedopmartii I'PaToK Ta
3’€THYBAJIBHHUX IUIAHOK, TUBHCH PUCYHOK 6.7,
MOJKHa BpaxyBaTH BBEJIEHHSIM HeEMepepBHOL

(pO3MHTOI) 3CYBHOT JKOPCTKOCTI S, KOJIOHH.

[MPUMITKA. [Ins iHm#uX yMOB OOMMpPaHHS CIIiZl BHECTH
BIZIOBIIHI 3MIHH.

(2) Mopzenb CkIaeHOr0 CTHCHYTOIO €JeMEH-
Ty TIOCTIHHOTO TIepepi3y 3acTOCOBYETHCS
KOJIH.

1. I'patka ¢epmu abo 3’enHyBalbHI IUIAHKA
MICTSTh OJIHAKOBI BIJICIKM 3 HapajeIbHUMHU
MOsICaMU.

2. Mi"iMaibHa KUIBKICTH BIJCIKIB B €JIEMEHTI
CTaHOBHUTH TPH.

[MPUMITKA. Take npumymeHHs J03BOJIS€E PO3TIIATH
KOHCTPYKIIIIO PEryJsipHOIO 1 3aMiHUTH 11 JUCKpETHY
MO/IeIb KOHTHHYAJIBHOIO.

(3) [lana meromuka pO3paxyHKY 3aCTOCOBYE-
ThCS 10 CKJIQJICHUX €JIEMEHTIB 13 3’€IHyBallb-
HOIO TPaTKOK y JBOX IUIOIIMHAX, HBUCH
PHUCYHOK 6.8.

(4) Tosic MOXYTh OYTH CYLITBHUMH €IIEMEH-
TaMH a00 y CBOIO Yepry MaTH 3’ €IHYyBaJIbHY
Ipatky abo 3’€HYBaJbHI IUIAHKU Y MEpIeH-
JTUKYISIPHIN TUTONTUHI.

JACTVY-H b EN 1993-1-1:2010

6.4.1 General

(1) Uniform built-up compression members
with hinged ends that are laterally supported
should be designed with the following model,
see Figure 6.7.

1. The member may be considered as a
column with a bow imperfection €, = L/500.
2. The elastic deformations of lacings or
battenings, see Figure 6.7, may be considered
by continuous (smeared) shear stiffness S, of
the column.

NOTE: For other end conditions appropriate
modifications may be performed.

(2) The model of a wuniform built-up
compression member applies when:

1. the lacings or battenings consist of equal
modules with parallel chords

2.the minimum number of modules in a
member is three.

NOTE: This assumption allows the structure to be
regular and smearing the discrete structure to a
continuum.

(3) The design procedure is applicable to built-
up members with lacings in two planes, see
Figure 6.8.

(4) The chords may be solid members or may
themselves be laced or battened in the
perpendicular plane.
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Pucynok 6.7 CkiajaeHi KOJOHHU MOCTiliHOTO mepepi3y 3 IPaTKoOIO i

INITAHKaAMHU

Figure 6.7 Uniform built-up columns with lacings and battenings

Ls=1.52a

AN

Lc]l =a

Pucynok 6.8 3’eqnyBajibHA IpaTKa Mo 4Y0THPHLOX CTOPOHAX i MPUBeIeHA TOBKUHA L ch mosACiB
Figure 6.8 Lacings on four sides and buckling length Lcn of chords

(5) Tosicu  HEOOXimHO ~ mepeBipATH 3

BUKOPUCTAHHSIM PO3PAXyHKOBHX 3YCHIIb Y
nosicax Newgd Bix cTuckanerux 3ycmms Ny i
cepenuHi

Momentie Mg y MPOTOHY

CKJIaaACHOro CJICMCHTA.

(6) Ins enmemeHTa 3 JBOMAa OJHAKOBHUMH
MOsICAaMU  PO3PAXYHKOBE 3YCHILIS Neea crmin
BU3HAYATH 3.

(5) Checks should be performed for chords
using the design chord forces Nges from
compression forces Ng, and moments M, at
mid span of the built-up member.

(6) For a member with two identical chords
the design force Nges should be determined
from:

M h
Ngnea = 0,9Ngg +E2d|—0)%h (6.69)

Jae:

eff

where:
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MEd=
1

— ﬂ-zEleff
cr L2
CKJIaZACHOI'O CJICMCHTA,

NEd — PO3pPaxyHKOBC 3HAYCHHA CTHCKAJIbHOI'O

N

— IpuUBEACHAa KPUTUYHA CuUia

3YCHJUIA JUIsl CKJIAJICHOTO €JIEMEHTA,

Mgy — pospaxyHKOBE 3HAYEHHS MaKCHMAIlb-
HOTO MOMEHTY B CEpPEIuHI CKIAJCHOTO
€JIEMEHTa 3 ypaxXyBaHHSIM €(QEKTiB APYyroro
MOPSI/IKY;

Mgy — PO3paxyHKOBE 3HAYCHHS MAKCHMAJIbHO-
rO MOMEHTY y CEepeIHHI CKJIQJIEHOTO eJIeMEeHTa
0e3 ypaxyBaHHsI e(eKTiB APYroro MopsaKy;

h, — BizcTaHp Mi) OCAMM LIEHTpIiB Baru mos-
CiB;

A,, — oA IONepeyHoro nepepizy OJHOro
nosica;

|4 — mpuBeneHuii MOMEHT iHepIii mepepisy
CKJIAJEHOr0 eJeMenTa, TUBKUCE 6.4.216.4.3;

S, — 3CyBHa XOpCTKIiCTh IpaTKu abo0 maHen
IUIAHOK, IUBUCH 6.4.216.4.3.

(7) TlepeBipku IpaToOK IpaTdyacTUX CKIAJCHUX
€IEeMEHTIB  abo  3’€IHYBaJbHUX  IUIAHOK
CKJIaJICHUX €JIEMEHTIB Ha IUIaHKaX Ha [0
paMHUX MOMEHTIB Ta Mepepi3yBaJIbHUX CHUII
HEOOX1THO BUKOHYBATH JUIsl KpalHIX MaHemnei
3 ypaxyBaHHSIM IEpepi3yBaibHOI CHIIH Yy
CKJIaJICHOMY €JIEMEHTI:

6.4.2 TparyacTi CTHCHYTI eJleMeHTH

6.4.2.1 Onip 1pamuacmux cmuchymux eie-
Menmie

(1) Mosicu Ta miaroHanmbHa 3’€qHYBaJIbHA
rpaTka, SIKi MAJSATAOTh Aii CTUCKY, MOBUHHI
pPO3paxoBYBATHCS HA BTPATY CTIHKOCTI.

[MPUMITKA. [IpyropsaHIMH MOMEHTaMH MO>KHa 3HEX-
TYBaTH.

(2) Inst mosiciB mepeBipKy Ha BTpATy CTIHKOCTI
HEOOXiZIHO BUKOHYBATH SIK  HaBOJIUTHCS
HIDKYE!

JACTVY-H b EN 1993-1-1:2010

1
NEdeo+MEd
_Neg _ Neg

S

\

2E| ] } ..
N =Z =t s the effective critical force of

cr 2

the built-up member

N, is the design value of the compression
force to the built-up member

M, is the design value of the maximum

moment in the middle of the built-up member
considering second order effects

Mg, is the design value of the maximum

moment in the middle of the built-up member
without second order effects

h, is the distance between the centroids of
chords
A, is the cross-sectional area of one chord

|« is the effective second moment of area of
the built-up member, see 6.4.2 and 6.4.3

S, is the shear stiffness of the lacings or
battened panel, see 6.4.2 and 6.4.3

(7) The checks for the lacings of laced built-up
members or for the frame moments and shear
forces of the battened panels of battened built-
up members should be performed for the end

panel taking account of the shear force in the
built-up member:

(6.70)

6.4.2 Laced compression members

6.4.2.1 Resistance of components of laced
compression members

(1) The chords and diagonal lacings subject to
compression should be designed for buckling.

NOTE: Secondary moments may be neglected.

(2) For chords the buckling verification should
be performed as follows:
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NCh,Ed < 1 O

b,Rd
Ac:
Nch,Ed — PO3PaXyYHKOBC CTUCKAJIbHC 3YCUILIA Y

Mosici, Ha CepeirHI JOBXHUHHU CKIIAJIEHOTO
elleMeHTa BiamosiaHo 10 6.4.1(6);

Npre — pO3paxyHKOBe 3HAYEHHS ONOPY TOSICA
Ha BTPATy CTIHKOCTi, MPUIMaIOYH MPUBEACHY
nosxuny Ly, 3 pucynka 6.8.

(3) 3cyBHa KOpCTKiCTh Sy IPAaTOK IMOBHHHA
MpUHAMaTHCS 3T1IHO 3 PUCYHKOM 6.9.

(4) TlpuBeneHuit MOMEHT iHEPIIIi y IPaTUYACTUX
CKJIQJICHUX €JIEMEHTaX MOKHA IPUIMATH SIK:

JACTVY-H b EN 1993-1-1:2010

(6.71)

where:
Nees is the design compression force in the

chord at mid-length of the built-up member
according to 6.4.1(6)

Nyre is the design value of the buckling
resistance of the chord taking the buckling
length L, from Figure 6.8.

(3) The shear stiffness Sy of the lacings should
be taken from Figure 6.9.

(4) The effective second order moment of area
of laced built-up members may be taken as :

_ 2
1, =0,5hZA, (6.72)
RN ) B
§ T kS 1 3 1
p © y f ©
Cucrema X © % X e %
System \ & Ay &
AN AN |
« s hy <—h04>
2 ’ nEAdah(%
S nEAqahy nEAgahg 3
\' 5 d3 d3 d3 1+ Adh()
Ayd®
N - KinbKicTs mwiomuH rparok (is the number of planes of lacings);
Aq i Ay BiHOCATBCS 10 TUIONII TTOTIepeYHOro Nepepisy B s3eit (refer to the cross sectional area of the bracings)

Pucynok 6.9 3cyBHi KOPCTKOCTI IPaTOK CKJIAJeHUX eJI€MEHTIB
Figure 6.9 Shear stiffness of lacings of built-up members

6.4.2.2 Jlemani xoncmpykyii

(1) OmunouHI CHCTEMU TPaToK Ha
MPOTHJICKHUX TPaHSIX CKIJIAJECHUX €JIEMEHTIB 3
JIBOMa TapaleJbHAMH IUIOMIMHAMH TPATOK
ITOBUHHI BiAIOBIIaTH CHCTEMaM,
nmpeiacTaBIeHMM Ha pucyHKy 6.10(a), i
BIIAIITOBAHI TAaKUM YWUHOM, WI00M OyTH
3epKaJIbHUM B1IOOpaKEHHSIM OJTHA OJTHOA.

(2) Skmio OOMHOYHI CHCTEMH TIPATOK Ha
NPOTUJICKHUX TPaHAX CKIaJCHOTO eJIeMEHTa 3
JBOMa TMapajelbHUMH I[UIOIIUHAMHU TPATOK
B3a€EMOTIPOTHIICKHI Y HANPSMKY, SIK TIOKa3aHO
Ha pucyHky 6.10 (b), HeoOXigHO BpaxoByBaTH
BIUIMBM BiJI KPYYeHHs, W0 BUHUKAE B
pe3yabTaTi 1bOTO.

6.4.2.2 Constructional details

(1) Single lacing systems in opposite faces of
the built-up members with two parallel laced
planes should be corresponding systems as
shown in Figure 6.10(a), arranged so that one
is shadow of the other.

(2) When the single lacing systems on
opposite faces of a built-up member with two
parallel laced planes are mutually opposed in
direction as shown in Figure 6.10(b), the
resulting torsional effects in the member
should be taken into account.
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(3) Ha xiHIX rparyacTUX CHCTEM Yy MICIIX,
Je TpaTKa TIepepHBAETBHCSA, Ta y BYy3Jax
3’€THAHb 3 IHIIUMHU EJIEMEHTAMHU TIepeI0aYnTH
MaHeNi 3 MONEPEYHOI0 PO3ITIPKOIO.

chord

, OF—o

—

B
i

o—Ji®

Iparka Harpani A Iparka Ha rpani B
Lacing on face A Lacing on face B

a) Hanexxna rpardacra cucrema (peKOMEHJ0BaHa CHCTEMA)

b) Bsaemonporuiexua rparyacra cucrema
PEKOMEH/IOBaHa CHCTEMA)

JACTVY-H b EN 1993-1-1:2010

(3) Tie panels should be provided at the ends
of lacing systems, at points where the lacing is
interrupted and at joints with other members.

Ipatka Harpani A Iparka Ha rpani B
Lacing on face A Lacing on face B

a) Corresponding lacing system (recommended system)
b) Mutually opposed lacing system (not recommended)

Pucynox 6.10 OpwmHouHa rpaTyacTa CHCTEMA HA MPOTHJIEKHUX I'PAHSIX CKJIAJAEHOI0 eJIeMEHTa 3
ABOMaA NnapajeJbHUMMH IUIOIITUHAMHA rpaTox
Figure 6.10 Single lacing system on opposite faces of a built-up member with two parallel

6.4.3 CTHCHYTI eJleMeHTH Ha IJIAHKAaX

6.4.3.1 Onip cmucnymux enemenmié Ha
NAAHKAX

(1) Mosicm 1 mmaHkKW, a TAaKOX BY3NIH iX
MPUKPIIUIEHHS 70 MOSICIB MOBHUHHI HepeBips-
THCA Ha (aKTHMYHI MOMEHTH 1 3yCHJUIS Ha
Kparo TMaHesi, po3TalllOBaHOI Yy CepeuHi
MIPOTOHY, SIK IMOKa3aHO Ha PUCYHKY 6.11.

MMPUMITKA. JIns cripolieHHs: MaKCUMajbHE 3yCHILIA B
nosici Nygy Mokna 06’€IHATH 3 MaKCHMMAIBHOIO

nepepi3yBajbHOK CHIOK Ve, .

laced planes

6.4.3 Battened compression members

6.4.3.1 Resistance of components of battened
compression members

(1) The chords and the battens and their joints
to the chords should be checked for the actual
moments and forces in an end panel and at
mid-span as indicated in Figure 6.11.

NOTE: For simplicity the maximum chord forces N, g,
may be combined with the maximum shear force V.
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b

lNch.Ed

—>
Vg2

Ve a4

lNch,Ed

—>
Viol2

Va2

V@2

Ved2
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<«
T Ny a

Pucynox 6.11 MomenTH i 3ycniuisi y KiHueBiil maHesi cKJ1ageHoro eJieMeHTa Ha MJIAHKAX

Figure

(2) BcyBHy skOpcTKicTh S, HEOOXIAHO MpHid-
MaTH sSIK HaBE/ICHO HIKYE!

24El,

6.11 Moments and forces in an end panel of a battened built-up member

(2) The shear stiffness S, should be taken as
follows:
27°El,

\%
a’ (1
nl, a
(3) [IpuBeacHMIT MOMEHT iHEpIIii CKJIaJE€HOrO
eJIEMEHTA Ha IJIaHKaX MOXHA MPUHMATH SIK:

Lot = 0,5h02A:h +2ul

Ie:

s, — MomeHTr iHepuii omHoro mosica y
IUTOIIMHI;

l, — MomeHnr iHepuii onHiei IUIAHKK Y
TUIOIIMHI;

H — xoedilieHT e(eKTUBHOCTI 3a TaOIUIEIO
6.8;
N — KUIBKICTH IJIONIUH TPATOK.

Tadanus 6.8 Koediuient edexruBHocti u
Table 6.8 Efficiency factor g

<
L2ty

2 (6.73)

(3) The effective second moment of area of
battened built-up members may be taken as:

(6.74)
where:

I, = is in plane second moment of area of
one chord

I, =is in plane second moment of area of one

batten
4 =is efficiency factor from Table 6.8

n = number of planes of lacings.

Kpurepiii KoedimieHT ehexTHBHOCTI 4
Criterion Efficiency factor u
A>150 0
75< 1<150 u=2-M75
A<T5 1,0

ne: A = Llio; io = VI11/2A¢, 11 = 0,5h02A0+2 I

6.4.3.2 Bumozu 00 KOHCMPYIOBAHHSL

(1) [Mnanku mOBHMHHI OyTH BCTAHOBJICHI Ha
KOXXHOMY KIHIII €JIeMEHTa.

(2) Tam, e TUTONIMHHM TUIAHOK TapasiesibHi
OJlHa OJHiM, HEOOXiJHO BJIAIITOBYBATHU ILJIaH-

KM Y KOKHI{ TUTOIIMHI HaBIPOTH O/IHA OJIHIH.

(3) [Tmanku TakoX MOBUHHI BCTAHOBJIIOBATHCS

6.4.3.2 Design details

(1) Battens should be provided at each end of
a member.

(2) Where parallel planes of battens are
provided, the battens in each plane should be
arranged opposite each other.

(3) Battens should also be provided at
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y TMPOMDKHHX TOYKax, J¢ MPHUKIAJCHE
HaBaHTAXEHHA a00 Mae Micle pPO3KpPIIICHHS
B1JI ITONIEPEYHOTO 3MIIIICHHS.

6.4.4 Cknaageni ejeMeHTH 3 OJHU3BKO
PO3TAIIOBAHUMH MOSICAMH

(1) CrucHeHi ckIaaeHi €JIEMEHTH, MMOSCH SIKUX
KOHTaKTYIOTh a00 pO3TalloBaHi OJIM3bKO OJIUH
JI0 OAHOTO 1 3’€HaHI MDK COOOI0 TPOKIA-
KaMH, JUBUCH PUCYHOK 6.12, abo 3ipkomomiOHi
€IIEMEHTH 3 KYTHKIB Ha IUIaHKax, 3’€JHaHI
napaMy IUIAHOK y JIBOX TEPIEHIANKYISIPHUX
IJIOIIMHAX, JWBUCh PHUCYHOK 6.13, moBuHHI
NEPEeBIPATHCS Ha BTPATY CTIHKOCTI SIK €TMHUIA
IUTICHUHN €JIEMEHT, HEXTYIOUU BILTMBOM 3CYB-
HOT JKOPCTKOCTI (S, =00), AKIIO 3aJ0BOJbHI-
I0THCSl YMOBH Ta0mii 6.9.

(2) Momepeuni 3ycwuis, MO TMEPEIAAIOTHCS
3’€MHYBAILHUMU  IUIAHKaMH,  HEOOXIIHO
BU3HAUATH 3a pekoMeHpamismu 6.4.3.1(1).

L,
1

Z
!

I
y—-—|-—-y
i
z
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intermediate points where loads are applied or
lateral restraint is supplied.

6.4.4 Closely spaced built-up members

(1) Built-up compression members with
chords in contact or closely spaced and
connected through packing plates, see Figure
6.12, or star battened angle members
connected by pairs of battens in two
perpendicular planes, see Figure 6.13 should
be checked for buckling as a single integral
member ignoring the effect of shear stiffness

(S, =), when the conditions in Table 6.9 are
met.

(2) The shear forces to be transmitted by the
battens should be determined from 6.4.3.1(1).

y—;;]%—[-_—.--y y—}?ré--y

Pucynok 6.12 CkJjiageHi e1xeMeHTH 3 0JH3bK0 PO3TAIIOBAHNMH MOSICAMH
Figure 6.12 Closely spaced built-up members

Tadanua 6.9 MakcuMaJdbHMIl KPOK 151 3’€IHAHb MiXK NMOSICAMH Y CKJIA/IEHUX eJIeMEeHTaX 3 0JIN3bKO
PO3TAlIOBAHUMM NMosicaMu a00 y 3ipKkonoaidHUX eJieMeHTaXx i3 KyTHKIB Ha IUVIaHKAX
Table 6.9 Maximum spacing for interconnections in closely spaced built-up or star

battened angle members

Tun ckilaeHoro eJIeMeHTa
Type of built-up member

MaxkcuMaabHHN KPOK MiX
3'eqHAHHAME )
Maximum spacing between
interconnections”

EnemenTty BianoBinHO 10 pucyHka 6.12, 1110 KOHTaKTYIOTh a0 3’€jHaHI uepe3

MPOKITAIKK OOITaAMM YX 3BapIOBAaHHAM

Members according to Figure 6.12 in contact or connected through packings L5imin
by bolts or welds

Emementu BignoBigHo 10 pucyHka 6.13, 3’eqHaHi maporo HAKIAAOK i OonTaMu

a00 3BaprOBaHHAM 00

Members according to Figure 6.13 connected by pair of battens and by bolts or

welds

*) BiJICTaHb BiJl LIEHTpPA JI0 LIEHTPA 3'€THAHb MK TTOsICAMH

*) centre-to-centre distance of interconnections

imin — MiHIMAJIBHUI pajiiyc iHepIil OHOTO Mosica 400 OHOTO KYTHKA
imin IS the minimum radius of gyration of one chord or one angle

(3) YV Bumamky HEpiBHOOIYHHMX  KYTHKIB,
JIUBHCh PHUCYHOK 6.13, BTpaTy cTiHKOCTI

(3) In the case of unequal-leg angles, see
Figure 6.13, buckling about the y - y axis may
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BITHOCHO OCi y-y MOXHa IICPEBIPHUTH, be verified with:
MPUMHSBILIHN:
. i
i, =—2—, (6.75)
Y 1,15
ne I, — MiHiManeHMIt pagiyc  iHepuii where i, is the minimum radius of gyration of
CKJIAJICHOTO €JICMEHTA. the built-up member.
¥
.y
A a T oo
r,,ﬁ‘il_i fffff ﬂikij Z:/_/_ P —— ]
H | 1
e v

|

|

y

Pucynok 6.13 3ipkonoaioHi ejieMeHTH 3 KyTHKIB Ha MJIaHKaX
Figure 6.13 Star-battened angle members
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7 TPAHAYHI CTAHHM 3A EKCILIY-
ATAINIMHOIO NIPUIATHICTIO

7.1 3AT'AJIBHI NIOJIOKEHHS

(1) CraneBy KOHCTPYKIIiF0 HEOOXiIHO MPOCKT-
TyBaTH 1 KOHCTPYIOBATH TAaKHUM UYWHOM, HI00
Oynu BUTpUMaHI BCl BIANOBITHI KpUTEpil
1010 eKCIUTyaTaliifHOT MPUAATHOCTI.

(2) OcHOBHI BUMOTH I[0JI0 TPAHUYHUX CTAHIB
3a eKCIUTyaTalliifHO MPUIATHICTIO HaBEICH] Y
3.4 EN 1990.

(3) Y mpoekti He0OXimHO BKa3yBaTH OYyib-
SKUN TPaHUYHMNA CTaH 3a eKCIUTyaTalliiiHOo
MIPUIATHICTIO 1 IOB'sI3aH1 3 HUM HaBaHTaKCHHS
Ta PO3paxyHKOBY CXEMY KOHCTPYKIIi.

(4) Sxmo i TPAaHUYHOTO CTaHy 332 HECYYOIO
3MaTHICTIO OyB BHKOPHCTAaHMH 3arajibHHA
pPO3paxyHOK Yy IUIACTUYHIN cTafdii, Toai y
rPaHUYHOMY CTaHi 3a EKCIUTyaTalliifHOI0
MPUAATHICTIO MOXE BiIOYTUCS TIACTUYHUN
MepPepo3MOi CHJI 1 MOMEHTIB. SIKIIO Takuid
edekT Mae Miciie, Horo ¢l BpaxOByBaTH.

7.2 TPAHAYHI CTAHM 3A EKCILTY-
ATAIIMHOKO MNPUIATHICTIO JIsA
BYIIBEJIb I CIIOPY ]

7.2.1 BepTukajabHi NporuHu

(1)B  I'panuuHi 3Ha4eHHs BEPTHKAJIBHUX
MPOrMHIB BiAMOBIIHO A0 pucynka A.l.l
Honarka Al4 EN 1990 HEOOXI1THO
BCTAaHOBJIIOBATH JUISI KOXXHOTO KOHKPETHOTO
MPOEKTY 1 MOTrO/IKYBaTH 13 3aMOBHHUKOM.

[MPUMITKA. IlpunycTuMi  BEITHYHHH  MOXYTh
BCTaHOBIIOBAaTUCH HallloHATbHAM J10JJaTKOM.

7.2.2 Topu3oHTAJIbHI NIPOrMHH

(1)B I'panuyni 3Ha4YeHHS TOPHU3OHTAIBHHUX
MPOTUHIB BiAMOBiMHO g0 pucynka A.1.2
HonaTka Al4 EN 1990 HEe0oOX1IHO
BCTaHOBJIIOBAaTH JUII KOXKHOT'O KOHKPETHOTO
MIPOEKTY 1 MOTOJKYBATH 13 3aMOBHUKOM.

[MPUMITKA. Ilpumyctumi  BEIWYMHH  MOXYTb
BCTaHOBIIOBAaTHCH HallloHAbHAM J10JJaTKOM.

7.2.3 Nunamiuni epexTn

JACTVY-H b EN 1993-1-1:2010

7 SERVICEABILITY LIMIT STATES

7.1 GENERAL

(1) A steel structure shall be designed and
constructed such that all relevant serviceability
criteria are satisfied.

(2) The basic requirements for serviceability
limit states are given in 3.4 of EN 1990.

(3) Any serviceability limit state and the
associated loading and analysis model should
be specified for a project.

(4) Where plastic global analysis is used for
the ultimate limit state, plastic redistribution of
forces and moments at the serviceability limit
state may occur. If so, the effects should be
considered.

7.2 SERVICEABILITY LIMIT STATES
FOR BUILDINGS

7.2.1 Vertical deflections

(1)B With reference to EN 1990 — Annex Al.4
limits for vertical deflections according to
Figure Al.1 should be specified for each
project and agreed with the client.

NOTE: The National Annex may specify the limits.

7.2.2 Horizontal deflections

(1)B With reference to EN 1990 — Annex Al.4
limits for horizontal deflections according to
Figure Al1.2 should be specified for each
project and agreed with the client.

NOTE. The National Annex may specify the limits.

7.2.3 Dynamic effects
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(1)B 3rigao 3 Jlomatrkom Al.4.4 EN 1990 3
METOK) YHHKHEHHS 3HAYHUX HEe3pydyHOCTeH
JUIS KOPUCTYBaudiB KOJHMBAHHS OyiBenb 1
CIOPYI, IO SKHX MOXYTh XOIUTH JIFOJH,
HEOOX1THO OOMEXyBaTH, TOOTO ISl KOXKHOTO
OymiBeqbHOTO 00’€KTa HEOOXIJTHO BKa3aTu
BIAMOBIIHI MeXI Ta y3roguTH iX 13
3aMOBHHKOM.

[MPUMITKA. OOmexeHHS Ha KONHBaHHSI MIDKIIOBEp-
XOBUX HEPEKPUTTIB MOXXYTh BCTaHOBIIIOBATHUCH Harrio-
HaJbHUM JIOAATKOM.

JACTVY-H b EN 1993-1-1:2010

(1)B With reference to EN 1990 — Annex
Al.4.4 the vibrations of structures on which
the public can walk should be limited to avoid
significant discomfort to users, and limits
should be specified for each project and
agreed with the client.

NOTE: The National Annex may specify limits for
vibration of floors.
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JTOJATOK A (JIOBIAKOBHIM) — METO/]
1: KOE®ILUIEHTU B3AEMOJII ki 1A
®OPMVYJIN B3AEMO/III V 6.3.3(4)

Tadomuust A.1 KoediuienTu B3aemonii kij (6.3.3(4))
Table A.1 Interaction factors kij (6.3.3(4))

ANNEX A [INFORMATIVE] -
1: INTERACTION FACTORS kj; FOR
INTERACTION FORMULA IN 6.3.3(4)

JACTVY-H b EN 1993-1-1:2010

METHOD

Po3paxyHKOBI NpUITyILEHHS
KoedirienTn Design assumptions
B3a C;II 0 i pr)KHi XapaKTCPUCTHUKHU MMONIEPEUYHOTO l'IJ'IaCTI/I‘IHi XapaKTCPUCTHUKHU MTOMNEPECUHOI'O
Interaction )flactors nepepisy knacy 3, knacy 4 nepepisy Kiacy 1, knacy 2
elastic cross-sectional properties class 3, plastic cross-sectional properties class 1,
class 4 class 2
hy by 1
kyy CmyCmLTl_ NEd CmyCmLTl N Ny C
Ncr,y
Crpp—2 Coi—t L
kyz mzl_ NEd m Ed C
NCI’,Z
H p 1
C..C z cCc .tz = /_
kzy my mLTl_ NEd my mLTl NEd C W
Ncr,y
H H 1
C, z C,., z L
kZZ " 1— NEd " 1— NEd C
Ncr,z Ncr,z
JlonoMixkHi MO3HAYCHHS:
Auxiliary terms:
N
1- Ed 16 - 16 W,
- C,, =1+(w, -1 [2——C§meax =2.C2 A2 dny —byy |2 T
“-y = N'y y W)’ y ply
1_XV - = Myg M, g4
Nery ne (with) b ; =05a A2 Y £
N - XLTMpI yRd Mpl,z,Rd
1- 2 72
A W
_ New C,,=1+(w, 1) | 2-14 Sntmex e gy [206 [tz
K, ) yz pl —but W
1-y N z Wy Wiz
z N XZ M
W ne (with) ¢, =108, ; —% e .
T ply <15 . 5+7"z CmyXLTIvIpI,y,Rd
y <15;
Wely 2 52
: C w, W
W C, =1+(w, -1 {2 14— ”““an,—dLT >06 /—y¢
w, = Wpl’z <15; y w, Wy
elz —
' M M
Ne, e (with) dyy =28, 0 E 24
N = N 01+2, CmyXLTMpl,de Cn MpIsz
Rk I Ml
- w
Crmy TMBHCH TAOIMIIO C, :1+(Wz _ 16 20 2 23— CZ )\'rznax e |2 elz ’
A.2 (see Table A.2); ) w, i W,
I _
=1-T> . A M
fr =i 0. ne (with) e, =17a  — = YE :
/ 01+2; CryxirMpiy g
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Tadmuust A.1 KoediuienTu B3aemonii Kij (6.3.3(4)) (mpomoB:xenHs)
Table A.1 Interaction factors kij (6.3.3(4)) (continued)

A

y .
-

A

Amax = max{
z
A, = YMOBHa FHYYKICTb IIPH BTpaTi CTiHKOCTI 32

3TUHAIBHO-KPYTIIHFHOKO (POPMOIO TIPH TOCTIHHOMY

T00TO Wy =1,0 y Tabmumi A.2
A 1= YMOBHA THY4KICTb IIpU BTpaTi CTilKOCTI 3a

MONEePEYHO-KPYTHIBHOIO (hopMOI0

JUISL TIOTIEPEYHUX MepepisiB kiacy 1,213

JUIsl TIOTIEPEYHUX MepepisiB kiacy 4

ae:

Nery = KpUTHYHA CUJIa A7 3THHAIBHOT popMu BTpaTn
CTIMKOCTI BiIHOCHO OCi Y - Y Y IIPYKHi# cTamii

Ner,z = KpUTHYHA CHJIA IS 3THHATBHOT (POPMU BTpaTH
CTIMKOCTI BiIHOCHO OCi Z - Z Yy IPYKHIH cTamii

CTIMKOCTI B IPYXKHIiH cTafil

It = MOMeHT iHepIIii MONePEeYHOro nepepisy npu
BUIbHOMY KpyueHHi (roctiiina CeH-Benana)

ly = MOMEHT iHep1ii epepi3y BIAHOCHO OCi Y - Y

3HAa4YCHHI 3TMHAIBHOTO MOMEHTY IO JOBKHHI €JIEMEHTA,

Sxuo (If) A, SO’Z\/C_VR/(]'_ Negg ]{1_ Ngq J:
Ncr,z Ncr,TF
Sxuro (If)
Ao >0,2,/C,4/| 1- Bd q_ __"Ed
Ncr,z I\Icr,TF
gy =

&y —

Ner,T = KpUTHYHA CHIa I KPYTHIBHOT ()OPMHU BTpATH

X, = non-dimensional slenderness for lateral-torsional

buckling due to uniform bending moment, i.e. yy =1,0 in
Table A.2;

A,y = non-dimensional slenderness for lateral-torsional
buckling

Cmy = Cmy,O;
Cmz= Cmz0;
CmLT = 1,0.

VEyair

Cmy = Cmy,0+(1'Cmy,0)

1+ e a.+ ’
Cmnz= sz,o;
Crir= C2, Aur >1.
v
N, Nt
Myes A
NEd Wel,y
for class 1, 2 and 3 cross-sections
Mygo Aerr
NEd Weff,y

for class 4 cross-sections

Ncry = elastic flexural buckling force about the y-y axis
Nerz = elastic flexural buckling force about the z-z axis
Ner 7 = elastic torsional buckling force

It = St. Venant torsional constant

ly = second moment of area about y - y axis
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Tadanua A.2 Koedinient Cmio mepexoay 10 eKBiBaJeHTHOI IPSIMOKYTHOI eNIOPH MOMEHTIB
Table A.2 Equivalent uniform moment factors Cmio

Enropa MmomeHTiB
Moment diagram

Cmi,O

1 A I —
-l=wy<=l

C oo =079 + 0,21y, +0,36(y, —0,33) %

N
N / T M

2
n°El. |6
Crio=1+| '| X| -1 Ne,
L |Mi,Ed (X)| Ncr,i
Mi eq (X) is the maximum moment

My.ed OF Mz gd
|5, is the maximum member

displacement along the member

Mi ed (X) MaKCHMaIBHUI MOMEHT
My ed a60 Mg
|8x| MaKCUMaJIbHUN POTUH 0

,HOB)KI/IHi CJIICMCHTA

N
Crip =1-018 - =;

cri

N
Crig =1+0,08 -2

cri
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JTOJATOK B (IOBIZIKOBUI) — METO/]
2: KOE®ILIEHTU B3AEMOJII ki I
®OPMVYJIN B3AEMO/III V 6.3.3(4)

JACTVY-H b EN 1993-1-1:2010

ANNEX B [INFORMATIVE] - METHOD
2: INTERACTION FACTORS kj; FOR
INTERACTION FORMULA IN 6.3.3(4)

Tadouust B.1 Koediuientu B3aemonii Kij 1iisl efieMeHTiB, He CXWJIbHMX /10 AedopManiii KpyueHHs
Table B.1 Interaction factors kij for members not susceptible to torsional deformations

Po3paxyHKOBI npHITyIIIEHHS
Design assumptions

Koedimient :

Y B3aeEMOi Twun nepepizis TIPY’KHI XapaKTEPUCTUKH MONIEPEUHOTO [LTACTHHHL XapaKTepHCTHIHI
Interaction Type of sections nepepisy Kiacy 3, kinacy 4 TONEpeUHOro nepepisy kiacy |,
factors elastic cross-sectional properties class 3, . ftacy 2 .

class 4 plastlc cross-sectional properties
class 1, class 2
JIBOTaBpOBi. nepepi;m, Cmy(]-*' O,GXy Neg J Cmy[1+ ()_\‘y 3 012) Ngg J
HPSMOKYTHI epepizu Xy Nec Y Xy Nre/Y
Kyy 3aMKHYTOTO mpodiaro

I-sections
RHS-sections

<C,,|1+06 L
XyNRk/Ylvn

<Cpy|1+ O,SL
XyNRk/YNu

JIBoTaBpoBi mepepismy,
MPSAMOKYTHI TIepepizu

kyz 3aMKHYTOTO MPOodiIo k2, 0,6 kz;
I-sections
RHS-sections
JIBoTaBpoBi mepepismy,
NPSIMOKYTHI Mepepizu
Kzy 3aMKHYTOTO MPOhiTo 0,8 kyy 0,6 kyy
I-sections
RHS-sections
cmz(u (21, - O,G)LJ
JIBoTaBpOBIi nepepizu %z NrcV v
I-sections _ N N
sz(l—k 0,62, —E J < sz(l+l,4—Ed J
%z Nee/ Y %zNee/ Y
kZZ
IpsaMokyTHI < sz(l+ 0,6 k} Cm{1+ (XZ _ O,Q)A]
nepepizu 3aMKHYTOr0 %Nr/Tw %NV
npodimo N
RHS-sections < sz(1+ 08 —Ed]
%z Nee/ Y

J1nst IBOTaBpOBUX TEPepi3iB i IPSIMOKYTHHX Iepepi3iB
3aMKHYTOTr0 podiio, mo mijsaranTh Aii 0CbOBOTO
CTHCKY i TIOCKOTO 3ruHy My ed, KoeditieHT Koy MOKHE

npuiimMati Kpy = 0.

For I- and H-sections and rectangular hollow sections
under axial compression and uniaxial bending My eq the
coefficient k,y may be kqy = 0.
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Taomuust B.2 Koediuientu B3aemonii Kij 11 e1emMeHTiB, CXUIBHUX 10 AedopMaliii KPyUeHHsI
Table B.2 Interaction factors ki for members susceptible to torsional deformations

.. Po3paxyHKOBI NpUITyILIEHHS
Kg:ﬁﬁ?ﬁ“ Design assumptions
Intera ctiLZ) n NPYKHI XapaKTepPUCTUKH MONEPEUHOT0 Nepepizy IUIACTUYHI XapaKTePUCTHKH ONEPEYHOTO
factors Kiacy 3, kiacy 4 nepepizy kiacy 1, kimacy 2
elastic cross-sectional properties class 3, class 4 | plastic cross-sectional properties class 1, class 2
Kyy Kyy 3 Tabauni B.1 (from Table B.1) Kyy 3 Tabuni B.1 (from Table B.1)
Ky Ky, 3 Tabuuii B.1 (from Table B.1) Ky, 3 Tabmuui B.1 (from Table B.1)
01k, N,
_ (CmLT_O’ZS)XzNRk/YMI
0,054, Ngg
1 Con-025) N iy 5. 01 Neg
Kzy e coe - (CmLT'OvZS)XzNRk/Yw
5|1 2% Neg For) &, <0,4
>|1- or <0,4:
(CmLT-O’ZS)XZNRk/YMI e ‘ 0,1 N
Kzy = 0,6+ 2, <1— o Ed
(CmLT B 0’25) X Nre/Yw
Kz Kz; 3 Tabaumi B.1 (from Table B.1) Kz; 3 Tabammi B.1 (from Table B.1)

Tadauus B.3 Koediuient Cm nepexony 10 ekBiBajJeHTHOI NPSIMOKYTHOI eMNIOPH MOMeHTIB y Taduuusx B.11i B.2
Table B.3 Equivalent uniform moment factors Cm in Tables B.1 and B.2

Cmy, sz i CmLT
. . Cmy and sz and le_T
Enropa MmoMeHTIB Jianazon P ; Y S—
Moment diagram Range O3MOALIEHE e
HaBaHTaKECHHS HaBaHTaXKCHHS
uniform loading concentrated load
1<y <1 0,6+04y>0,4
0<o,<1 1<y <1 0,2+0,80a, 20,4 0,2+0,8a, 20,4
0O<y<1 0,1-080, 20,4 -0,8a, 204
-1<a, <0
1<y <0 0,1(1-y)-0,8a, 20,4 0,2(-y)-0,8a, 20,4
0<o, <1 1<y <1 0,95+0,05 a, 0,90+0,10 o,
O<y<1 0,95+0,05a;, 0,90+0,10 a,;,
-1<a, <0
oy = M/ M 1<y <0 0,95+0,05a, (1+2 ) 0,90-0,10 a, (1-y)

For members with sway buckling mode the equivalent
uniform moment factor should be taken Cyy = 0,9 or Cy; =
0,9 respectively.

Jis eneMeHTiB paM, CXIIBHUX JI0 BTPAaTH CTIHKOCTI 3a
3CyBHOIO (POPMOI0, KOe(illiEHT epexoay 10
€KBIBaJICHTHOT NPSIMOKYTHOI €IIOPH MOMEHTIB CIIij1
npuitMaT Cmy = 0,9 a60 Cmz = 0,9 BimnoBigHO.

Cmy, Cmz i CmLT HEOOXIIHO OTPUMYBATH 3TiTHO 3 EHIOPOIO
3THHAJILHOI'O MOMEHTY MDXK BIANIOBITHUMH TOUYKaMHU
PO3KPIIUICHHS TAKUM YHHOM:

Cmy, Cmz and Crit should be obtained according to the
bending moment diagram between the relevant braced
points as follows:

HampsM pO3KPIMIICHHS

3TMH BIJHOCHO OCI - .
A points braced in

bending axis

koedirient Cr
moment factor

direction
Cry y-y z-z
Cinz Z-7 y-y
CuLr y-y y-y
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TOJATOK AB (IOBIIKOBHWII) — JO-
JIATKOBI ~ PO3PAXYHKOBI  II0JIO-
KEHHS

AB.1 Po3paxyHoKk KOHCTPYKIIiii 3 ypaxy-
BAaHHSIM HeJIIHIHHUX BJIACTHBOCTel MaTepi-
aJiB

(1)B BrutuB HenmiHIAHUX BIAaCTHBOCTEH Marte-
piayiB Ha PO3MOAINT 3YCWJIb Y KOHCTPYKIIi
MOJKHA BH3HAYUTH IOKPOKOBUM METOJIOM [0
PO3paXyHKOBHX HAaBAaHTa)XEHb, IO PO3TIISI-
JAThCS IS BIATIOBIIHUX PO3paxXyHKOBUX
BUIIAJIKIB.

(2)BY  nOKpOKOBOMY  METOIi  KOXHHIA
HoCTiiHuil a00 3MIHHHA BIUIMB IIOBUHEH
301IBITYBAaTUCH MPOIOPIIITHO.

AB.2 CrnpolueHi nojio:keHHsI ISl POEKTY-
BAHHS HEPO3Pi3HUX 0AJIOK NEePEKPHUTTIB

(1)B Jlns Hepo3pi3HUX OajoK i3 IIMTamMu 0e3
KOHCOJICH, IO CHPUAMAIOTh IEPEBAYKHO
PIBHOMIDHO  pO3IOAUICHI  HAaBaHTA)KCHHS,
JIOCTaTHBO  PO3IJIAAATH  JIMIIE  HACTYIHI
MO€THAHHS HABAHTAXKCHb!

a) TIPOTOHHM Yepe3 OJIMH HECYTh PO3PaXyHKOBE
nocriiiHe 1 3MiHHe HaBaHTaxeHHs (YyeGk +
voQk), IHIN  MPOrOHW  HECYTh  JIMIIE
PO3paxyHKOBE MOCTiiiHEe HaBaHTaXkeHHA YGGk;
b) Oyap-siki Ba CYMIKHHX IPOTOHHU HECYTh
pO3paxyHKOBe MocCTiliHe 1 3MiHHE
HaBaHTakeHHs (YcGk + YQQk), 1HIII MPOTrOHM
HECYThb  JIMIIE  PO3PaXyHKOBE  IOCTiiiHe
HaBaHTaXeHHS YcGk

[NPUMITKA 1. a) 3acTOCOBYEThCS AJSI MOMEHTIB TIPH
MpOTHHI, D) 1711 MOMEHTIB TIPH BUTHHI.

IMPUMITKA 2. Ie#t JlogaTok MpW3HAYCHUN IS
mogasteiioro BHecensst 1o EN 1990.

JACTVY-H b EN 1993-1-1:2010

ANNEX AB [INFORMATIVE] —
ADDITIONAL DESIGN PROVISIONS

AB.1 Structural analysis taking account of
material non-linearities

(1)B In case of material non-linearities the
action effects in a structure may be determined
by incremental approach to the design loads to
be considered for the relevant design situation.

(2)B In this incremental approach each
permanent or variable action should be
increased proportionally.

AB.2 Simplified provisions for the design
of continuous floor beams

(1)B For continuous beams with slabs in
buildings without cantilevers on which
uniformly distributed loads are dominant, it is
sufficient to consider only the following load
arrangements:

a) alternative spans carrying the design
permanent and variable load (yeGk + vqQQ«),
other spans carrying only the design
permanent load ycGk;

b) any two adjacent spans carrying the design
permanent and variable loads (yeGk + yoQx),
all other spans carrying only the design
permanent load ycGk

NOTE 1: a) applies to sagging moments, b) to hogging
moments.

NOTE 2: This annex is intended to be transferred to EN
1990 in a later stage.

113



JOJATOK BB (IOBIIKOBHM) -
BTPATA  CTIMKOCTI  EJIEMEHTIB
BYIIBEJIbHUX KOHCTPYKIIIN

BB.1 Brpara criiikocTi eJeMeHTIB 3a
3rHHAJIHOI  GOpMOI0 Yy  IpPaT4acTHXx
KOHCTPYKUIAX i3 PO3KiCHOIO IPATKOI0

BB.1.1 3arajaepHi mojioxeHHs

(1)B [nst eneMeHTIB IMOSICIB 3arajoM Ta st
€JIEMEHTIB TpPAaTKHM NpU BTpPaATi CTIMKOCTI i3
IUIOIIMHU 3TUHY TPUBEICHY IOBXUHY L
MOXKHa TPHHMATH PIBHOK KOHCTPYKTHBHIN
nosxuHl L, nuBuce BB.1.3(1)B, sxmio meHie
3HAYCHHS HE OOTPYHTOBAHE PO3PAXYHKOM.

(2)B IlpuBeneny nomxuny Lcr uis enemeHTa
nosica IBOTaBPOBOTO Iepepizy, B TOMY YHCI1
[IMPOKOTIOJMYKOBOTO,  MOXKHa  IPHAMATH
piBHOW 0,9L 11 BTpaTH CTIHKOCTI B IJIOMIMHI
sruny i 1,0L 11t BTpaTé CTIHKOCT 13 TUIONIHHA
3TUHY,  SKIOI0O ~ MEHIIe  3HAa4YeHHS  He
O00IpyHTOBaHE PO3PAXYHKOM.

(3)B EnemeHTH IpaTKd MOXYTh PO3pPaxoBY-
BaTHCh Ha BTPATy CTIMKOCTI B CBOIHM IUIOLIUHI
3 BUKOPUCTAHHSM MPHUBEICHOT JOBKUHH, MEH-
101 332 KOHCTPYKTHBHY JOBXKMHY 32 YMOBH,
10 TosICH 3a0€3Mevy0Th BIAMOBIHE KIHIICBE
MiIKPITUICHHS 1 3’€HAHHS Ha KIHIAX 3a0e3-
NEYYIOTh HAJIGKHY HEPYXOMICTh (IIOHaHMEH-
1Ie Ba OONTH, SKIIO 3’ €THAHHS OONTOBE).

(4)B 3a nux yMoB y 3BUYalfHUX KOHCTPYKIIISIX
13 PO3KICHOIO IPAaTKOI MPHUBEAEHY JOBKHUHY
Lcr e1eMeHTIB I'paTKU Uil BTPATH CTIMKOCTI B
CBOIM TUIONIMHI MOXKHAa TNPUUMATH PIBHOIO
0,9L, 3a BUHATKOM Tmepepi3iB 13 KYTHUKIB,
nuBuchk BB.1.2.

BB.1.2 EneMeHTH IPaTKH 3 KYTHKIB

(1)B3a ymoBu, mio0 mosick 3a0e3NnedyroTh
BIJIMOBIIHE MIAKPIMJICHHS KIHIIB €JIEeMEHTIB
rpaTku 1 3’€IHAHHA Ha KIHIMX TaKUX
€IeMEHTIB TpaTKu 3a0e3MeuyloTh HAICKHY
HEpyXOMicTh (IIIOHaMMeHIIIe 1Ba OOJITH, AKIIO
3’¢lHaHHs  OONTOBE), MOXKHA 3HEXTYBATH
EKCIIEHTPUCHUTETAMHU i PO3paxoByBaTH
€JIEMEHTH TIPaTKU 13 KYTHKIB SIK CTHCHYTI

JACTVY-H b EN 1993-1-1:2010

ANNEX BB [INFORMATIVE] —
BUCKLING OF COMPONENTS OF
BUILDING STRUCTURES

BB.1 Flexural buckling of members in
triangulated and lattice structures

BB.1.1 General

(1)B For chord members generally and for out-
of-plane buckling of web members, the
buckling length L¢ may be taken as equal to
the system length L, see BB.1.3(1)B, unless a
smaller value can be justified by analysis.

(2)B The buckling length L¢ of an | or H
section chord member may be taken as 0,9L
for in-plane buckling and 1,0L for out-of-plane
buckling, unless a smaller value is justified by
analysis.

(3)B Web members may be designed for in-
plane buckling using a buckling length smaller
than the system length, provided the chords
supply appropriate end restraint and the end
connections supply appropriate fixity (at least
2 bolts if bolted).

(4)B Under these conditions, in normal
triangulated structures the buckling length L
of web members for in-plane buckling may be
taken as 0,9L, except for angle sections, see
BB.1.2.

BB.1.2 Angles as web members

(1)B Provided that the chords supply
appropriate end restraint to web members
made of angles and the end connections of
such web members supply appropriate fixity
(at least two bolts if bolted), the eccentricities
may be neglected and end fixities allowed for
in the design of angles as web members in
compression. The effective slenderness ratio
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eneMeHTH. IIpuBesieHa yMOBHA THYUKICTh A

MOXC 6YTI/I BHU3HA4YCHA TaKMM YHNHOM:

JACTY-H b EN 1993-1-1:2010
A May may be obtained as follows:

Aetty =0,35+40,7 Av

IpU BTPATi CTIHKOCTI BiIHOCHO OCi V - V

Aoty =0,50+0,7 Ay

IIPH BTPATi CTIMKOCTI BITHOCHO OC1 Y - Y

for buckling about v - v axis

(BB.1)
for buckling about y - y axis

Aotz =0,50+0,7 A

IpY BTPATi CTIHKOCTI BITHOCHO OC1 Z — Z ,
ne A Bu3HaueHaB 6.3.1.2.

(2)B SIkmo Jsuine oaMH OONT BHUKOPHUCTO-
BYETBCS ISl KIHIEBUX 3 €IHAHb CJICMCHTIB
IpaTku 13 KYTUKIB, HEOOXITHO BpaxOBYBaTH
eKCIEHTPUCHUTET 3 BUKOpUCTaHHAM 6.2.9, a
NpUBEICHY JOBXUHY Lo cimim mpuiimMaTu
PIBHOIO KOHCTPYKTHBHIN TOBXHHI L.

BB.1.3 EnemenTH rpaTku 3 mnepepizamMu
3aMKHYTOro npodgisro

(1)B IlpuBeneny noBxuny Lcr ams enementa
mosica 3 TMEepepi3oM 3aMKHYTOTO MPOdLUIIO
MokHa npuiimMaTu piBHoro 0,9L mis BTpatn
CTIAKOCTI $IK B IUIOIIWHI, TaK 1 3 IUIOIIWMHHU
rpatku, e L — KOHCTpyKTHBHa IOBXHUHA Y
BIJIIIOBITHIN TUIOIIIMHI. KoncTpykTueHa
JOBXKMHA Yy TUJIONIMHI TPAaTKH — 1€ BiJCTaHb
MiX By3namu. KOHCTPYKTHBHA JIOBXKHHA 3
IUIONIMHA TpaTKU — 1€ BIACTaHb MIX
MOTIEPEYHUMH PO3KPITUICHHSMH, SIKIIIO MCHIIIS
3HAUEHHS HE OOTPYHTOBAaHE PO3PAXYHKOM.

(2)B IlpuBeneny mHoBXUHY Lcr enemeHTa
B’s3€ll 3 TMepepizoM 3aMKHYTOro Mpodiiro
(ememeHTa rpaTku) 3 OOJNTOBUMU 3'€THAHHIMHU
MoOkHa mHpuiimatu piBHoro 1,0L mist BTpatu
CTIHKOCTI SIK B IIOIIMHI, TaK 1 3 IJIOIIHHH.

(3)B Jns  TpaTyacTHX ~ pUTreNiB 3
napajeIbHAMH TIOSCaMU 1 B SI3SIMH, JUIS SKHX
BIJTHOIIIEHHSI JiaMeTpa B’s31 10 JiameTpa
nosica a00 BIJHOLIEHHS MIMPUH [ MEHIIE HIXK
0,6, mpuBeneny noBXuHY Lcr ennemenTa B’s3eit
3 TIepepi3oM 3aMKHyToro mnpodimo 0e3
miJpi3yBaHHA a00 CIUTIONIEHHS HOro TOPIIB,
NPUBAPEHUX TI0 TEPUMETPY JO TOsACIB 3
nepepi3oM  3aMKHYTOro  mpodifo, B
3araJlbHOMYy BUNQJKy MOXHA TPHAMATH
piBaoro 0,75L mnst BTpatu CTIMKOCTI SIK B
IJIOMIMHI, TaK 1 3 TUIONIMHU TPaTKH, SKIIO

for buckling about z - z axis
where A is as defined 6.3.1.2.

(2)B When only one bolt is used for end
connections of angle web members the
eccentricity should be taken into account using
6.2.9 and the buckling length L¢ should be
taken as equal to the system length L.

BB.1.3 Hollow sections as members

(1)B The buckling length L¢ of a hollow
section chord member may be taken as 0,9L
for both in-plane and out-of-plane buckling,
where L is the system length for the relevant
plane. The in-plane system length is the
distance between the joints. The out-of-plane
system length is the distance between the
lateral supports, unless a smaller value is
justified by analysis.

(2)B The buckling length Le of a hollow
section brace member (web member) with
bolted connections may be taken as 1,0L for
both in-plane and out-of-plane buckling.

(3)B For latticed girders with parallel chords
and braces, for which the brace to chord
diameter or width ratio  is less than 0,6 the
buckling length L of a hollow section brace
member without cropping or flattening,
welded around its perimeter to hollow section
chords, may generally be taken as 0,75L for
both in-plane and out-of-plane buckling,
unless smaller values may be justified by tests
or by calculations.
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MEHIIIEe 3HAYCHHS HE OOTPYHTOBAaHE BHIPOOY-
BaHHAMHM 200 pO3paxyHKaMHU.

[TPUMITKA. HanjoHanbHHl AOJATOK MOXKE HamaTH
JIOJIATKOBY 1H(OpPMAIlIF0 CTOCOBHO MPUBEACHUX JOB-
JKUH.

BB.2 HenepepBHi po3KpinyeHHs

BB.2.1 HenepepBHi po3kpimieHHs  Bix
MONEePeYHOro 3MilleHHA

(HB  Sxmo  npodiaboBaHWKA — HACTHUI 3
TpamnenienoaioHuMu rodpamu BiAMOBIAHO 110
EN 1993-1-3 3’emHaHmii 13  CTHUCHYTOIO
NOJHUIEI0 OanKku 1 BUKOHYETBCS YMOBA,
BUpaxkeHa piBHsHHAM (BB.2), 10 Oanky
MOKHa pO3IJISAATH SK PO3KPIIJIEHY BiJ
MOTIEPEYHOr0 3MIIIEHHS B TUIOIIKMHI HACTHITY.

2
T

S Z(EIW—2+GIZ +El,
L

ne:

S — 3CyBHa JKOPCTKICTb (HA OJMHUIIO
JOBXUHH Oanku), 3a0e3redeHa KpiIUICHHSIM
npo(diTLOBAHOTO HACTHILY 10 OaTKU BIIHOCHO
il pedopmamiii y mMIOMMHI HACTUIY, UIO
MPUETHYETHCS 10 OATKU y KOXKHIN XBHIIL;

lw — cexkTopiaJbHMi  MOMEHT  iHepuii
MOTIEPEUHOTO TIepePi3y;

It — MOMEHT iHepIlii MOMEepPEeYyHOro Mepepizy
IIpU BUIBHOMY Kpy4Y€HH],

I; — MoMeHT iHepluii MmomepeyHoro mnepepizy
BITHOCHO JIPYropsAgHOi OCl IONEpPEYHOro
nepepisy;

L — noB>xuHa OajKy,

h — Bucora Ganku.

Sxmo npodinboBaHUM HACTHI MPUKPIIUICHUH
no Oalku TIIBKKM Yy KOXHIM JApyrid XBuil,
3CYBHY JKOPCTKICTH CIiJI TPUWMATH PIiBHOIO
0,20S.

[MPUMITKA. PiBusaus (BB.2) wmoxna  Takox
BUKOPUCTOBYBATH JUIA  BHU3HAYCHHA  IONEPEYHOL
CTIMKOCTI TONHIE OalKW, CIONYyYCHHX 3 IHITUMH
TUIIAMHA HACTHJIY, HDK TpamemienomiOHui HacTwi, 3a
YMOBH, IO iX 3'€JHaHHS OOTIPYHTOBaHI BiAMOBITHUM
PO3paxyHKOM.

2
Z o, 25th 9
L
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NOTE: The National Annex may give more information
on buckling lengths.

BB.2 Continuous restraints

BB.2.1 Continuous lateral restraints

(1)B If trapezoidal sheeting according to EN
1993-1-3 is connected to a beam and the
condition expressed by equation (BB.2) is met,
the beam at the connection may be regarded as
being laterally restrained in the plane of the
sheeting.

o (BB.2)
where:

S is the shear stiffness (per unit of beam
length) provided by the sheeting to the beam
regarding its deformation in the plane of the
sheeting to be connected to the beam at each
rib.

lw is the warping constant

It is the torsion constant

I, is the second moment of area of the cross
section about the minor axis of the cross
section

L is the beam length

h is the depth of the beam

If the sheeting is connected to a beam at every
second rib only, S should be substituted by
0,20S.

NOTE: Eqation (BB.2) may also be used to determine
the lateral stability of beam flanges used in combination
with other types of cladding than trapezoidal sheeting,
provided that the connections are of suitable design.
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BB.2.2 HenepepBHi  po3kpinjieHHsi  Bin
KPY4YeHHs

(1)B banka Moxe po3risaaTucs sK Taka, 110
HAJIGKHO  pO3KpimieHa Big  aedopmariii
KpYy4YeHHS, SIKIIO0

JACTVY-H b EN 1993-1-1:2010

BB.2.2 Continuous torsional restraints

(1)B A beam may be considered as sufficiently
restraint from torsional deformations if

M 2
Cyx > ﬁ'k K, K, , (BB.3)

z
ne:
Cyx — HOBOPOTHA KOPCTKICTH (Ha OJMHHMIIIO

JTOBXKMHH  Oanku) TIpU  HEMEPEPBHOMY
PO3KpIIICHH] OayIku CTaOLTI3yIOUNM
CYHUTEHUM CepeIOBHIIEM (HampukIam,

KOHCTPYKIIEIO TOKPUTTSA) 1 3’ €IHAHHSMU,

K, = 0,35 — s po3paxyHKy y NpyXHII
cranii;

K, = 1,00 — ans po3paxyHKy y NIacTUYHIH
craii;

Ky, — KkoedilieHT, 110 BpaxoBye pPO3MOAILI
MOMEHTIB, JuBHCh Tabmumioo BB.1, 1 Tum
3aKpITUICHHS,

Mpik — XapakTepUCTUYHE 3HAUYCHHS MOMCHTA
0aJIKy y IJIAaCTUYHIN cTail.

where:
C, = rotational stiffness (per unit of beam
length) provided to the beam by the stabilizing

continuum (e.g. roof structure) and the
connections

K, = 0,35 for elastic analysis
K, = 1,00 for plastic analysis
K, = factor for considering the moment

distribution see Table BB.1 and the type of
restraint

Mpik = characteristic value of the plastic
moment of the beam

Ta6aunsa BB.1 Koedimient K g 10 BPAXOBY€ PO3MO/IJ MOMEHTIB i THI 3aKpinJIeHHst

Table BB.1 Factor K, for considering the moment distribution and the type of restraint

bes 3akpiruieHHs Bix I3 3aKpimyICHHAM Bij
. . TFOPU30HTAILHOTO TOPH30HTATHHOTO
Bunazox Posnozin MOMCHTIB nepeMilIeHHs TepeMilIeHHs
Case Moment distribution Without translational With translational
restraint restraint
v
2a 0,12
v
3,5
M\ pdr
2b 0,23
\- _""J/
3 \ M// 28 0
4 \I M 1,6 1,0
M \
5 """--..___-_J my 1,0 0,7
= 0.3
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(2)B TToBopotHy ’KOPCTKICTb, 110
3a0e3meuyeThcsl  KpIMJIGHHAM 10  Oanku
CTaOLTI3yI0YOro  CYIIUIBHOTO  CEPEeOBHIIIA,

MOYKHA OOUHCIIUTH 3.

1 1

JACTVY-H b EN 1993-1-1:2010

(2)B The rotational stiffness provided by the
stabilizing continuum to the beam may be
calculated from

1

= +
CB,k C.S‘R,k

ae:

Cyrx — HOBOPOTHA KOPCTKICTh (HA OJMHHUILIIO

JOBKHHU  Oanku), 10  3a0e3MeuyeThes
KpIIUIGHHSM 10  Oajdkh  CTabuIi3yro4doro
CYLIBHOTO CEpENIOBHINA, 13 MPUITYHICHHSAM
HOT0 OPCTKOTO 3’ €JTHAHHS 3 CIIEMCHTOM;

Cycx — MOBOPOTHA KOPCTKICTh (Ha OJMHHUIIO

JTOBXKUHU Oajku) 3’€JIHAHHS MK OaJIKOIO Ta
CTaOLTI3YIOYMM CYIUTBHUM CEPEIOBUIIICM;
Cypx — HOBOPOTHA KOPCTKICTh (HA OJMHHUIIIO

JOBXXUHH OaJKH), IO MOXOJUTh 3 PO3PAXYHKY
neopmariii  BUKPHBICHHS  IONEPEYHOTO
nepepizy Oajaku, B SKOMY CTHCHYTA MOJHIIS
BiJIbHA; SIKIIO CTHCHYTA MOJHI 3aKpirieHa
abo nedopmariisaMu BUKPHUBJICHHS
MOTIEPEYHOT0 Tepepidy MOXKHA 3HEXTYBAaTH
(HampuKkyiad, Ui 3BUYAWHUX  MPOKATHUX
npodinis), C,p, = 0.

IPUMITKA. Binbin aeranbHa iHGOpMAIlisl HaBeJACHA Y
EN 1993-1-3.

BB.3 CTIMKA JOBXHWHA JLISHKH 3
IINIACTHYHUMU IINAPHIPAMMU IIPH
BTPATI CTIAKOCTI 13 ILJIOIUHU
3r Uy

BB.3.1 EnemenTn mnocriiiHoro mepepisy 3
NPOKATHUX a00 eKBiBaJeHTHMX 3BapHHX
ABOTaBPOBHX Npodiiis

BB.3.1.1 Cmitika 006xcuna midxc CyMidCHUMU
PO3KDINAEHHAMU 810 NONEPEUHO20 3MIUJeHHS]

(1)B BrmimBamMu BTpaTH CTIHKOCTI 3a 3ru-
HAJIbHO-KPYTHJIBHOIO (DOPMOIO MOKHA 3HEX-
TyBaTH, SIKIIO JOBXHWHA L NiISTHKU eneMeHTa
MDK  pO3KpIIUIGHMM TepepizoM y Micui
po3TallyBaHHS  IUIACTUYHOIO  HIapHipa 1
CYMIKHHMM DPO3KPIIUIEHHSM BiJl IMONEPEYHOro
3MIICHHS HE TIEpPEeBUIIYE Lm, Ae:

+
Cl9D,k

, (BB.4)

where:
Curx = rotational stiffness (per unit of the

beam length) provided by the stabilizing
continuum to the beam assuming a stiff
connection to the member

Cycx = rotational stiffness (per unit of the

beam length) of the connection between the
beam and the stabilizing continuum
Cy = rotational stiffness (per unit of the

beam length) deduced from an analysis of the
distorsional deformations of the beam cross
sections, where the flange in compression is
the free one; where the compression flange is
the connected one or where distorsional
deformations of the cross sections may be
neglected (e.g. for wusual rolled profiles)
Copy = c°.

NOTE: For more information see EN 1993-1-3.

BB.3 STABLE LENGTHS OF SEGMENT
CONTAINING PLASTIC HINGES FOR
OUT-OF-PLANE BUCKLING

BB.3.1 Uniform members made of rolled
sections or equivalent welded I-sections

BB.3.1.1 Stable lengths between adjacent
lateral restraints

(1)B Lateral torsional buckling effects may be
ignored where the length L of the segment of a
member between the restrained section at a
plastic hinge location and the adjacent lateral
restraint is not greater than Lm, where:
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(BB.5)

L - 38i, _,
2
1 ( N Ed j + 1 Wpl,y fy
574\ A 756C12 Al, J{ 235
ne: where:
Nedq — po3paxyHKOBE 3HA4YE€HHSI 3yCHJUIS

CTHUCKY B eleMeHTi, H;

A — TUIOIIa MONIEPEYHOTro Tepepi3y eneMeHTa,
MM,

Whply — macTH4HUi MOMEHT OIOpy IHepepiszy
€JIEMEHTA,

lt — MOMEHT iHepIii MOMEPEeYyHOTo Mepepizy
IIpU BIIBHOMY KPYY€HHI;

fy — Mexxa TexydocrTi, H/MMm2;

C1 Koe(illieHT, IO 3aJCKUTh  BiJ
HABaHTAXXCHHsI 1 YMOB OOMUpaHHs KiHIIIB, L0
MPUIMAIOTHCS 32 JIITEPATYPHUMH JHKCPEITaMH,
32 yMOBH, IO C€JIEMEHT PO3KPIIUICHUH Yy
IUTACTUYHOMY UIApHIPiI 3TIIHO 3 BHUMOTaMH
6.3.5 1 mo 1HmIMHA KIHEUb JUIAHKA
PO3KpIIJICHU:

— BIl TONEPEYHOr0 3MIIICHHS CTHCHYTOI
TIOJINIII, JIC OJ[HA TIOJIHIIS € CTUCHYTOIO B3JIOBXK
yciel MTOBXKUHU JTUTSTHKH,

— abo BiJ Kpy4eHHS,

— abo BiJ NOMNEPEYHOro 3MIIICHHS KiHIIIB
TUTSTHKY 1 BiJI KpYYeHHs eJIEMEHTa Ha BiJCTaHi,
0 3aJ0BOJbHIE BUMOTrH i Ls, nuBuUCH
pucynok BB.1, pucynok BB.2 Ta pucyHok
BB3.

[NPUMITKA. V¥ 3aranpHOMY BUIAaIKy Ls > L.

Neq is the design value of the compression
force [N] in the member;

A is the cross section area [mm?] of the
member;

Wpiy is the plastic section modulus of the
member;

It is the torsion constant of the member;

fy is the yield strength in [N/mm?];

C: is a factor depending on the loading and
end conditions to be taken from literature
provided that the member is restrained at the
hinge as required by 6.3.5 and that the other
end of the segment is restrained:

either by a lateral restraint to the
compression flange where one flange is in
compression throughout the length of the
segment,

— or by a torsional restraint,

— or by a lateral restraint at the end of the
segment and a torsional restraint to the
member at a distance that satisfies the
requirements for Ls, see Figure BB.1, Figure
BB.2 and Figure BBS3.

NOTE: In general Ls is greater than L.
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1 — po3TsirHyTa nonuIs; 1 —tension flange;
2 — criiiKa TOBXHHA AUISHKH 3 TUIACTHYHUM LIAPHIpOM 2 — plastic stable length (see BB.3.1.1);
(muBuce BB.3.1.1);
3 — nepepi3 y npyxHii cramii (nuBucs 6.3); 3 — elastic section (see 6.3);
4 — IIaCTHYHUIA WapHip; 4 — plastic hinge;
5 — poskpirmieHHs; 5 — restraints;
6 — emropa 3SrUHAIBHAX MOMEHTIB; 6 — bending moment diagram;
7 — CTHCHYTa MOJIUILIS; 7 — compression flange;
8 — mepepi3 y mIacTUyHii CTail 3 pO3KpPIIICHOO 8 — plastic with tension flange restraint, stable length = Ls (see
PO3TATHYTOIO MOJUIICIO, CTilfKa JOBXHUHA TOPiBHIOE Ls BB.3.1.2, equation (BB.7) or (BB.8));
(muBuck BB.3.1.2, piBusuus (BB.7) abo (BB.8));
9 — mepepi3 y IpyKHiil cTaiil 3 pO3KPIIICHOI PO3TATHYTOKO 9 — elastic with tension flange restraint (see 6.3), y and yLt
nonuuero (auBuck 6.3) y iyt 3 Ner i Mer 3 ypaxyBaHHAM from Ner and Mer including tension flange restraint.

PO3KpITUIEHHS PO3TATHYTOT ITOJIAIII.

Pucynox BB.1 Jlo nepeBipku esieMeHTiB 6e3 ByTiB
Figure BB.1 Checks in a member without a haunch
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1 — po3TsirHyTa nonuus;
2 — mepepi3 y npyxHii cranii (auBucs 6.3);

3 — criifika AOBXHHA AUISHKA 3 IUIACTHYHUM MIAPHIPOM
(muBucy BB.3.2.1) abo 6e3 Hporo (auBuch 6.3.5.3(2)B);
4 — criiika [OOBXHHA JUISHKH 3 IUIACTUYHHM IIapHIpOM

(muBucs BB.3.1.1);

5 — nepepi3 y npyxHii cranii (auBucs 6.3);

6 — mIacTUYHUI apHip;

7 — PO3KpITUICHHS;

8 — emopa 3rMHAILBHUX MOMEHTIB;

9 — cTHCHYTA MOJHIIS;

10 — crifika AOBXWMHA AUISHKA 3 TUIACTUYHUM MIAPHIPOM
(muBuck BB.3.2) a6o 6e3 HhOTO (MBHUCH 6.3.5.3(2)B);

11 — crifika AOBXWHA AUISHKA 3 TUIACTUYHUM MIAPHIPOM
(nuBuck BB.3.1.2);

12 — nepepi3 y npyxHiii crazii (zuBuck 6.3) x i yL1 3 Ner 1 Mer
3 ypaxyBaHHSM PO3KPIIUICHHS PO3TSATHYTOI OJIHI

J
171 12

1 —tension flange;

2 — elastic section (see 6.3);

3 — plastic stable length (see BB.3.2.1) or elastic (see
6.3.5.3(2)B);

4 — plastic stable length (see BB.3.1.1);

5 — elastic section (see 6.3);

6 — plastic hinge;

7 — restraints;

8 — bending moment diagram;

9 — compression flange;

10 — plastic stable length (see BB.3.2) or elastic (see
6.3.5.3(2)B);

11 plastic stable length (see BB.3.1.2);

12 elastic section (see 6.3), y and yLt from Ne and Mer
including tension flange restraint.

Pucynok BB.2 Jlo nepeBipkn eieMeHTa 3 ByTOM i3 TphOMa MOJTUISIMA
Figure BB.2 Checks in a member with a three flange haunch
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1 — po3TSArHYTA MOJIHUIIS; 1 —tension flange;
2 — nepepi3 y npyxkHii cramii (nuBucs 6.3); 2 — elastic section (see 6.3);
3 — crilika JOBXHMHA MAUISHKA 3 IUTACTHYHHM IIAPHIPOM 3 — plastic stable length (see BB.3.2.1);
(muBuch BB.3.2.1);
4 — crifika MOBXHMHA [UISHKM 3 IUIACTUYHHAM LIAPHIPOM 4 — plastic stable length (see BB.3.1.1);
(muBuch BB.3.1.1);
5 — mepepi3 y npysHiii cranii (xuBuck 6.3); 5 — elastic section (see 6.3);
6 — IacTUYHUIA MapHip; 6 — plastic hinge;
7 — pO3KpiIIeHHS; 7 — restraints;
8 — emopa 3rHHAIBHUX MOMEHTIB; 8 — bending moment diagram;
9 — CTUCHYTA TIOJIHIIS; 9 — compression flange;
10 — crifika JOBXHHA AUISHKA 3 IUIACTHYHHM IIaPHIpOM 10 — plastic stable length (see BB.3.2);
(muBuch BB.3.2);
11 — crifika OOBXMHA IISHKA 3 [UIACTHYHUAM IHApHIPOM 11 — plastic stable length (see BB.3.1.2);

(muBucs BB.3.1.2);
12 — mepepi3 y npyxHiii cramii (auBuch 6.3) y i yLt 3 Ner i Mer
3 ypaxyBaHHIM 3aKPIIJICHHS PO3TATHYTOI ITOJIHIII.

12 — elastic section (see 6.3), y and yLt from Ner and Mer
including tension flange restraint.

Pucynok BB.3 JIo nepeBipku ejieMeHTa i3 ByTOM 3 IBOMA MOJIHIAMHA
Figure BB.3 Checks in a member with a two flange haunch

BB.3.1.2 Cmiuxa 008XHCUHA MIDIC

PO3KPINIEHHAMU IO KPYYeHHS

(1)B BrutuBamu BTpaTH CTIHKOCTI 332 3THHAJb-
HO-KPYTHJIbHOIO (POPMOIO JJIsl €IEMEHTIB, IO
MiAIAraloTh Iil HOCTIHHOTO MOMEHTA, MOXKHA
HEXTYBaTH, SIKIIO NOBXWHA L minsHkmM ene-
MEHTa MK PO3KpIIJICHUM IepepizoM y Micui
po3TalllyBaHHs IUIACTUYHOTO IMIapHipa 1 Cy-
MDKHUM PO3KDIIJICHHAM BiJl Kpy4YeHHS He
nepesuinye Lk 3a ymoBH, 110!

— €JIEMEHT PO3KPIIUICHNH y TIACTUYHOMY LIap-
HIp1 3Ti1HO 3 BUMoramu 6.3.5 1

BB.3.1.2 Stable
restraints

length between torsional

(2)B Lateral torsional buckling effects may be
ignored where the length L of the segment of a
member between the restrained section at a
plastic hinge location and the adjacent
torsional restraint subject to a constant
moment is not greater than Lk, provided that

— the member is restrained at the hinge as
required by 6.3.5 and
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— € ogHe a00 OUTBIIe TPOMIKHHUX PO3KPITICHD
BiJl TIOTIEPEYHOTO 3MIIICHHS, PO3TAIIOBAHUX
Ha JUISHII MDK ~ PO3KPIIUICHHSAMH  BiJ
Kpy4eHHS Ha BIJCTaHi, IO 3a/J0BOJBHSIE
BuMoru mid Lm, muBuce BB.3.1.1, ne:

600 f
5,4+ y
E
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— there are one or more intermediate lateral
restraints between the torsional restraints at a
spacing that satisfies the requirements for Lm,
see BB.3.1.1, where

tf
. (BB.6)

L = f

54| 2

E

(2)B BrumBamMu  BTpaTH  CTIMKOCTI  3a
3TUHAIBHO-KPYTHIBHOIO ¢bopmoro Uit

€JEMEHTIB, IO MIIIAraroTh il OCHBOBOTO
CTHICKY 1 3TUHY 3 JIIHIHHOIO 3MIHOIO MOMEHTIB,
MOKHa HEXTYBAaTH, SKIIO JOBXKUHA L ninmsHku
€IEMEHTa MK PO3KPIIUICHUM TMepepi3oM y
MICII pO3TallyBaHHs IUIACTUYHOTO IIapHipa 1
CYMIKHHMM PO3KPIIUIEHHSIM BiJl Kpy4eHHS HE
nepesuinye Ls 3a ymoBu, m1o:

— €JIEMEHT PO3KPIIUICHNUH Y TUIACTHYHOMY IIap-
HIpi 3TiJIHO 3 BUMOTramu 6.3.5;

— € ofHe 200 OlIbIIe MPOMIKHHUX PO3KPITUICHBb
BiJl TIONEPEYHOTO 3MIIICHHS, PO3TAIIOBAaHUX
Ha JUISIHIOI ~ MDK  PO3KpIIJICHHSAMH  Bij
KpyYeHHsT Ha BIJCTaHi, IO 3aJ0BOJIbHAE
BuMoru g Lm, muBuce BB.3.1.1, ne:

Ls:\/qu M

ne Cm — mompaBKOBHM Koe(iLieHT JUIs
MOMEHTY, IO JIHIHHO 3MIHIOETHCS, JUBUCH
BB.3.3.1;

a — BIACTaHb MDK ILIEHTPOM Baru Inepepisy
€JIEMEHTY 3 TUIACTUYHUM ILAPHIPOM 1 HEHTPOM
Baru €JI€MEHTIB PO3KPIMJICHHS,

Mol,y,Rk — XapaKTepUCTUYHUN orip
MOTIEPEYHOr0 Mepepi3y Ha 3TMH BIAHOCHO OCI
y - Y y IUIaCTHYHIHN CcTaii,

Mn,y,Rk — XapaKTEPUCTUUHUI ormip
MOTIEPEYHOr0 Mepepi3y Ha 3rMH BIAHOCHO OCi
y-y y IUIaCTHYHIN CcTafil, 3MEHIICHHUH
BHACIIJIOK i1 0cboBOT ik NEg.

(3)B BrutuBamu BTpaTu CTIHKOCTI 332 3THHAJb-
HO-KPYTHJIbHOIO (POPMOIO JJIsi €IEMEHTIB, IO
MiJUISITAl0Th 1ii OCOBOTO CTUCKY 1 3THHY 3
HETIHIHHOIO  3MIHOIO MOMEHTIB, MO’KHa
HEXTyBaTH, SKIO JOBXMHA L  JdiIsHKH
eJIeMEHTa MDK PO3KpPIIUIEHUM Tepepi3oM Yy
MICIIi pO3TalllyBaHHS IUIACTUYHOIO HIApHipa i

]2_1

M ply,Rk
N,y,Rk + aN Ed

(2)B Lateral torsional buckling effects may be
ignored where the length L of the segment of a
member between the restrained section at a
plastic hinge location and the adjacent
torsional restraint subject to a linear moment
gradient and axial compression is not greater
than Ls, provided that

— the member is restrained at the hinge as
required by 6.3.5 and
— there are one or more intermediate lateral
restraints between the torsional restraints at a
spacing that satisfies the requirements for Lm,
see BB.3.1.1, where

(BB.7)

Cm is the modification factor for linear
moment gradient, see BB.3.3.1

a is the distance between the centroid of the
member with the plastic hinge and the centroid
of the restraint members

Mpiyrk IS the characteristic plastic moment
resistance of the cross section about the y -y
axis

Mn,yrk IS the characteristic plastic moment
resistance of the cross section about the y-y
axis with reduction due to the axial force Ngg.

(3)B Lateral torsional buckling effects may be
ignored where the length L of a segment of a
member between the restrained section at a
plastic hinge location and the adjacent
torsional restraint subject to a non linear
moment gradient and axial compression is not
greater than Ls, provided that
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CYMDKHUM DPO3KPITUICHHSM BiJ KpY4YeHHS HE
nepesuinye Ls 3a ymou, 1io:

— EJEMEHT PO3KPIIJIEHUH B IJIACTUYHOMY
HIapHipi 3rigHo 3 BuMoramu 6.3.5;

— € omHe abo OuIpIIE  MPOMIKHHUX
PO3KPITUTIOBaHb BiJl MOMEPEYHOTO 3MIlICHHS,
pO3TalIOBaHUX Ha TIAHII MDK
PO3KpIIUICHHSIMH BiJl KpY4YeHHS Ha BiJICTaHi,
0 3aJI0BOJIbHSIE BUMOTH s Lm, IUBHCH

BB.3.1.1

Ls:\/al-k’

ne Cn — mnompaBkoBud KoeilieHT s
MOMEHTY, III0 3MIHIOETHCS HENIHIHHO, TUBHUCH
BB.3.3.2, pucynok BB.l, pucynok BB.2 Ta
pucynok BB.3.

BB.3.2 EneMenTu 3 ByramMu a0o ejleMeHTH
3MIiHHOI BHMCOTH, BHKOHAHi 3 NPOKATHHUX
nepepiziB a00 eKkBIiBaJEHTHUX 3BapPHHX
JABOTABPOBMX IepepisiB

BB.3.2.1 Cmitixa 0osdicuna midc cymidcHUMU
PO3KDINAEHHAMU 810 HONEPEUHO20 3MIUJeHHS]

(1)B BmmBamMu  BTpatd  cTifikocTi  3a
3TUHAIBHO-KPYTHJIBHOIO  (DOPMOIO  MOXKHA
3HEXTYBaTH, SKIIO JOBXHMHA L  JIiIsHKH
€JIEMEHTa MDK PO3KpPIIUIEHUM Hepepi3oM Y
MICL pO3TallyBaHHs IUIACTUYHOTO ILIapHIpa 1
CYMDKHHMM DPO3KPIIUIEHHSIM BiJl IMONEPEYHOro
3MIIICHHS HE TIEPEBUIILYE Lm, 1€

— nO7s BYTIB 13 TpbOMa MONHUISIMH  (IHB.
pucyHok BB.2)
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— the member is restrained at the hinge as
required by 6.3.5 and

— there are one or more intermediate lateral
restraints between the torsional restraints at a
spacing that satisfies the requirements for Lm,
see BB3.1.1

(BB.8)

Cn is the modification factor for non-linear
moment gradient, see BB.3.3.2, see Figure
BB.1, Figure BB.2 and Figure BB.3.

BB.3.2 Haunched or tapered members
made of rolled sections or equivalent
welded I-sections

BB.3.2.1 Stable length between adjacent
lateral restraints

(1)B Lateral torsional buckling effects may be
ignored where the length L of the segment of a
member between the restrained section at a
plastic hinge location and the adjacent lateral
restraint is not greater than Lm, where

— for three flange haunches (see Figure BB.2)

(BB.9)

1 (Ng ),
57,4\ A ) 756C/

— JUIsl BYTIB 13 JBOMa MOJHUISAMH (AMBHCH
pucyHok BB.3)

=
Wpiy fy
Al )\ 235

— for two flange haunches (see Figure BB.3)

L =0,85

(BB.10)

Ac:
Ned — pO3paxyHKOBE 3HAUEHHS 3YyCHUJUIA
CTHICKY B eleMeHTi, H;
W 2

ply . ..
T — MaKCHMaJIbHC 3HAYCHHs Ha JUIAHIIL,

t

2 )
1 ( NEd J_i_ Wpiy fy
574\ A ) 756CZ| Al, )\ 235

where:
Neq is the design value of the compression

force [N] in the member;
2

Wply H H ;
A—I' is the maximum value in the segment;
t
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A — 1mJoma TOmepevyHoro Imepepisy, e

szly / Al, € MakcumanpHUM A7 €JlIeMEHTa

3MiHHOI BUCOTH, MM?;

Wpiy — m1acTUYHUIT MOMEHT OIOpYy IMepepizy
€JIEMEHTA;

It — MOMEHT iHepIii MOMepeyHOTo Mepepizy
€JIEMEHTA PU BUIBHOMY KpYy4eHHi;

fy — Mexxa TexydocrTi, H/MMm2;

I; — MiHIMaJIbHE 3HAYeHHsS pajiyca iHepuii
repepizy Ha JIUISHIN €IeMEeHTa 3a YMOBH, IO
€IeMEHT €  PO3KpIJICHUM Yy  MicIi
po3TalIyBaHHs TUIACTHYHOTO IIapHIpa 3TiIHO
3 BUMoramMu 6.3.5 1 IHIIMHA KiHEUb JUISHKH
PO3KPIIUICHUH:

— BIiJ TMONEPEYHOr0 3MIIIEHHS CTUCHYTOI
TIOJTHIIL, /I OJIHA MOJIUIS € CTUCHYTOIO B3I0BXK
yCi€l TOBXKUHH JISTHKH;

— a0o BiJ Kpy4EHHS;

— abo0 BiJ TOMEpevHOro 3MIMICHHS Ha KIHII
JUISTHKY 1 BiI Kpy4eHHs eJIeMeHTa Ha BiJCTaHi,
110 33JI0BOJIbHSE BUMOTH JJIA Ls.

BB.3.2.2 Cmiiika 008HCUHA Midic
PO3KDINAEHHAMU 810 KPYUeHHs.

(1)B Jlns eneMeHTIB 3MIHHOTO 3a JIOBXXHHOIO
nepepizy 3 HOJMISIMUA THOCTIHHOTO mepepisy,
110 MiUISITal0Th i OCbOBOTO CTHCKY 1 3TUHY 3
JiHIIHOI0 a00 HEeNiHIHHOI 3MIHOI0 MOMEHTa
BIJIUBAMHU BTpaTH CTIMKOCTI 3a 3THMHAJIBHO-
KPYTWJIBHOIO ()OPMOIO MOYKHA 3HYXTYBaTH,
SKIIO MOBXMHA L JIUITHKHM ejleMeHTa MIK
3aKpIIUIEHUM nepepizom y MicIi
po3TallyBaHHS  IUIACTUYHOIO  IIapHipa 1
CYMDKHHMM DO3KPIIUIEHHSIM B1Jl Kpy4eHHS He
nepesuiye Ls 3a ymoBH, 110:

— €JIEMEHT PO3KpIMJIEeHUH y MNIACTUYHOMY
1IapHipi 3riiHo 3 BuMoramu 6.3.5 1

— € ofiHe abo OublIe MPOMIKHHUX PO3KPIIUIEHb
BiJl TIONEPEYHOTO 3MILIEHHS, PO3TaIllOBaHUX
Ha JUISHII MDK ~ PO3KPIIUIGHHSMH  BiJ
Kpy4eHHS Ha BIJCTaHi, IO 3a/J0BOJIbHSIE
BuMoru mid Lm, nuerucs BB.3.2.1, ae

— JUId BYTIB 13 TpbOMa IMOJUISIMH (JUBUCH
pucyHok BB.2):

— IS BYTIB 13 JIBOMa MOJHISMH (IUBHCH
pucynok BB.3):
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A is the cross sectional area [mm?] at the
2

- W| . -
location where ﬁ is @ maximum of the
t
tapered member;
Wpiy is the plastic section modulus of the
member;
I is the torsional constant of the member;

fy is the yield strength in [N/mm?];

i, is the minimum value of the radius of
gyration in the segment provided that the
member is restrained at the hinge as required
by 6.3.5 and that the other end of segment is
restrained:

— either by a lateral restraint to the compres-
sion flange where one flange is in compression
throughout the length of the segment;

— or by a torsional restraint;

— or by a lateral restraint at the end of the
segment and a torsional restraint to the
member at a distance that satisfies the
requirements for Ls.

BB.3.2.2 Stable length between torsional
restraints

(1)B For non uniform members with constant
flanges under linear or non-linear moment
gradient and axial compression, lateral
torsional buckling effects may be ignored
where the length L of the segment of a
member between the restrained section at a
plastic hinge location and the adjacent
torsional restraint is not greater than Ls,
provided that:

— the member is restrained at the hinge as
required by 6.3.5 and
— there are one or more intermediate lateral
restraints between the torsional restraints at a
spacing that satisfies the requirements for L,
see BB.3.2.1, where

— for three flange haunches (see Figure BB.2)

(BB.11)

— for two flange haunches (see Figure BB.3)
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Lszo,ss\/C_L

n —k

ne:

Lk — noBxuWHA, oJepkaHa sl €IEMEHTa 3
MOCTIHHUM TONEPEYHUM IIepepi3oM, piBHUM
MIHIMQJIBHOMY TIEpepi3y eleMeHTa 3MIHHOL
BUCOTH, nuBKCch BB.3.1.2;

Cn — nuBuce BB.3.3.2;

¢ — Koe(ilieHT 3BY)KEHHSI, 1110 BU3HAYAETHCA B
BB.3.3.3.

BB.3.3 IlonpaBkoBi  koedimieHTH 14
3MiHHUX MOMEHTIB B eJIleMeHTaX, 0
PO3KpinJieHi Big mnonepe4yHOro 3MillleHHS
B3/10B3K PO3TSITHYTOI MOJIM I

BB.3.3.1 Jlinitni 3minu momenmia

(1)B INonpaBkoBuii koedinieHT Cm MOXHA
BU3HAYHTH 3

1

JACTVY-H b EN 1993-1-1:2010

(BB.12)

where:

Lk is the length derived for a uniform member
with a cross-section equal to the shallowest
section, see BB.3.1.2;

Cn see BB.3.3.2;
c is the taper factor defined in BB.3.3.3.

BB.3.3 Modification factors for moment
gradients in members laterally restrained
along the tension flange

BB.3.3.1 Linear moment gradients

(1)B  The modification factor Cn may be
determined from

C, =
B, +B.S, +B,

B AKiN

(BB.13)

2
t

in which

14107 .

° 1+20n°

B, =

g __05

5Jn

7+10

\/5 ;

0,5

Lt BIICTAaHb MDK PO3KpIIUIEHHSAM  BiJ
7°El a?

1

2_1+7Z'\/;_

1+20n

L; is the distance between the torsional
restraints;
7’El,

oT — -2
|

KpPY4EHHS;

G
— KpUTHYHA CWJIa JUIsl KPYTHJIBHOI (opMu
BTpaTH CTIMKOCTI B TPYXKHIA cTamii ans
JIBOTABPOBOTO IEPEPi3y MK PO3KPIIUICHHSIMH
000X ToJuIlp Ha BiACTaHI Lt 1 mpoMibXHUMU
PO3KPITUICHHSAMH ~ PO3TSTHYTOT TOJUIN  Bif
MIONIEPEYHOT0 3MIIIICHHS,

> +Gltj
L

is the elastic critical torsional buckling force
for an I-section between restraints to both
flanges at spacing L: with intermediate lateral
restraints to the tension flange;

iSZ = iy2 + i22 + 3.2,
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ae:

a — BIACTaHb MIX IIEHTPOM Baru mepepizy
eleMeHTa 1 IIGHTPOM Baru CJIEMCHTIB
PO3KpIIUICHHS, TaKUX SK MPOTOHHU, IO
PO3KPIIUTIOIOTH PUTEIII;

Bt — BigHOIIEHHs anredpaiuyHO MEHIIOro
KIHIIEBOI'O MOMEHTA [0 OUIBIIOrO KIHIIEBOTO
MOMEHTa. MOMEHTH, SIKi BUKJIMKAIOTh CTHUCK Y
HEPO3KPIIUICHIA TMONWIll, CIiJ [pUAMaTh
MO3UTHBHUMU. SIKIIO 1€ BiJHOIICHHS €
MeHmmM 3a —1,0, Toai 3HaueHHs 3 HEOOX1THO
npuiiMatu sik —1,0, muBuck pucynoxk BB.4.

JACTVY-H b EN 1993-1-1:2010

where:

a is the distance between the centroid of the
member and the centroid of the restraining
members, such as purlins restraining rafters

[t is the ratio of the algebraically smaller end
moment to the larger end moment. Moments
that produce compression in the non-restrained
flange should be taken as positive. If the ratio
is less than —1,0 the value of f: should be taken
as -1,0, see Figure BB.4.

+
100
~—]
_ 100 50
-100 -200
= = — = =2
2 +200 A +100

arne (but) g, =-1,0 Tomi (thus) £ =-10

Pucynok BB.4 3nauennst Pt
Figure BB.4 Value of Bt

BB.3.3.2 Heniniiini po3nodinu momenmie

(1)B TompaBkoBuit  koedimienr C, MoxHa
BU3HAYNTH 3

BB.3.3.2 Non linear moment gradients

(1)B The modification factor C, may be
determined from

(BB.14)

C,= ,
[R,+3R, +4R;+3R, +R, +2(R;—R;) |

ne Ri, Rs — 3nauenns R BignosigHo 10 (2)B Ha
KIHISIX, Y YBEPTSIX 1 B CEpeauHI JTOBXKHHH,
TTUBUCH PUCYHOK BB.S, MOTP16HO
BpaxoOBYBaTH TUTbKH MO3UTUBHI 3Ha4eHHS R.
JloaTKOBO BpaxOBYIOTHCSI TUIbKU TO3UTHBHI
3HaueHHs (Rs-Rg), ne:

— Rg Oinbre 3 R1 abo Rs;

— Rs MakcumanbHe 3HaueHHs R Oyap-me 1o
TOBXUHI Ly.

in which Ry to Rs are the values of R according
to (2)B at the ends, quarter points and mid-
length, see Figure BB.5, and only positive
values of R should be included.

In addition, only positive values of (Rs-Re)
should be included, where:

— Re is the greater of Ry or Rs;

— Rs is the maximum value of R anywhere in
the length Ly.

Re Re

],
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Pucynok BB.5 BinHouennss MoMeHTiB
Figure BB.5 Moment ratios

(2)B 3nauenns R HEOOXiqHO OTPUMYBATH 3. (2)B The value of R should be obtained from:

My r e (BB.15)
nyPLy
1€ a — BiJICTaHb MK IIGHTPOM Baru nepepisy where a is the distance between the centroid of
CIEMCHTa 1 IIEHTPOM Bard €JICMEHTIB the member and the centroid of the restraining
PO3KDIIJICHHS, TaKUX SK IPOTOHH, IO members, such as purlins restraining rafters.

PO3KPIMIOIOTH PUTETII.
BB.3.3.3 Koegiyienm 38yoicenns

(1)B [y enemMeHTIB 3MiHHOTO 32 JTOBKHHOIO
nepepizy 1 MONULSIMH TOCTIHHOTO TMepepisy,
s skux h>12b i h/te > 20, xoedimienT
3BYXKEHHS ¢ HEOOXiTHO OTPUMYBATU SIK
HABOJIUTHCS HUXKYE:

— IS eJIEMEHTIB a00 IUISHOK 3MIHHOI BUCOTH,

JTUBUCH pucyHOK BB.6a):

o=t (E
~_9 min
tf

— ISl eNIEMEHTIB 13 ByramMu abo iX IUISHOK,

nuBuch pucynku BB.6b) i BB.6c):

;(m
o)
tf
ae:
hn — momaTkoBa BHCOTa ByTa ab0 3BY)KEHHS,
JTUBUCH pucyHOK BB.6;
hmax — MakcHMalbHa BHCOTA IOMEPEYHOTO
nepepizy B Mexax JOBXHMHU Ly, nuBHCH
pucynok BB.6;
Pmin MiHIMaJdbHa BHCOTa IOTEPEUHOTO
nepepizy B Mexax JOBXKHUHU Ly, nuBHCH
pucyrok BB.6;
hs — BepTukanbHa BUCOTA YaCTUHH TEpepizy
0e3 ByTa, TMBHCH pUCyHOK BB.6;
Lh — moBkuWHA ByTa B MeXax JOBXKUHHU Ly,
JTUBHUCH pucyHOK BB.6;
Ly — BiACTaHb MK TOYKaMH DPO3KPIIUICHHS
CTUCHYTOI1 TTOJINII BIJ MOIEPEYHOTO
3MIIIEHHS.
(h/tf) mpuitmaeThCst 3a HAHMEHIITM TTEPEPIZOM.

c=1+

2/3

213
_1j /ﬁ
Ly

BB.3.3.3 Taper factor

(1)B For a non uniform member with constant
flanges, for which h > 1,2b and h/ts > 20 the
taper factor c should be obtained as follows:

— for tapered members or segments, see Figure
BB.6a):

(BB.16)

— for haunched members or segments, see
Figures BB.6b) and BB.6c¢):

(BB.17)

where

hn is the additional depth of the haunch or
taper, see Figure BB.6;

hmax IS the maximum depth of cross-section
within the length Ly, see Figure BB.6;

hmin is the minimum depth of cross-section
within the length Ly, see Figure BB.6;

hs is the vertical depth of the un-haunched
section, see Figure BB.6;

Ln is the length of haunch within the length Ly,
see Figure BB.6;

Ly is the length between points at which the
compression flange is laterally restrained.

(h/ts) is to be derived from the shallowest
section.
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(a) dinstHka 3MiHHOT BUCOTH (b) dinsnka 3 Byrom (c) dinsuka 3 ByTOM
(a) Tapered segment (b) Haunched segment (c) Haunched segment
X - pO3KpiIICHHS
X = restraint

Pucynok BB.6 Po3mipu 1151 BU3HaYeHHsI KoedilieHTa 3BYKeHHS
Figure BB.6 Dimensions defining taper factor
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Jdonatox HA
(noBigKoOBMIA)

Iepeaik Hanionaabuux cranaaprie Ykpainu (ACTY), inenTnuaux MC,
nocuyianHs Ha siki € B EN 1993-1-1:2005

ITo3HaueHHs Ta Ha3Ba
€BPOIIEUCHKOIO CTaHIAPTy

Cry1iHb
BIIIOBIAHOCT1

Ilo3HaueHHsI Ta Ha3Ba HAL[IOHAIBHOTO
cranaapty Ykpainu (JICTVY)

EN 1990

IDT

JACTY-H b B.1.2-13:2008 Cucrema
HajiHOCTI Ta Oe3meku y OyHiBHUITBI.
Hacranosa. OcHoBH MPOEKTYBaHHS
koHcrpykuin (EN 1990:2002, IDT)

EN 10025-1

IDT

ACTY EN 10025-1:2007 Bupobu
rapsyekataHi 3 KOHCTPYKIIMHOi craii.

Yactuna 1. 3aranpHi TEXHIYHI YMOBH
noctadanus (EN 10025-1:2004, IDT)

EN 10025-2

IDT

ACTY EN 10025-2:2007 Bupobu
rapsyekataHi 3 KOHCTPYKIIIHOi craii.
Yactuna 2. TexHiuHi yMOBH MOCTadyaHHS

HCJICTOBAHUX KOHCTPYKHiﬁHHX cTajaen
(EN 10025-2:2004, IDT)

EN 10025-3

IDT

JACTY EN 10025-3:2007 Bupobu
rapsdyekataHi 3 KOHCTPYKLIHHOI cTali.
Yactuna 3. TexHiuHI yMOBH IOCTayaHHS
3BaprOBaHUX NpiOHO3EPHUCTUX
KOHCTPYKIIHHUX crajei, M JTaHUX
HOpMaumizamii abo  HOPMaJi3yBaIbHOMY
IIPOKATyBaHHIO (EN 10025-3:2004,
IDT)

EN 10025-4

IDT

JNACTY EN  10025-4:2007  BupoOu
rapsyekataHi 3 KOHCTPYKLIHHOi cTaJi.
Yactuna 4. TexHIYHI YMOBU NOCTa4aHHS
TEPMOMEXaHIYHOOOPOOJIEHNX 3BapIOBaHUX
npionozepuuctux crainer (EN  10025-
4:2004, IDT)

EN 10025-5

IDT

JACTY EN 10025-5:2007 Bupobu
rapsyekaTaHl 3 KOHCTPYKIIIHOi craii.
Yactuna 5. TexHiuHI YMOBHM MOCTadyaHHS
KOHCTPYKIIIMHUX CTaJed 3 TiJBUIIEHOIO
TPUBKICTIO 10  aTMocdepHoi  KOpo3il
(EN 10025-5:2004, IDT)

EN 10025-6

IDT

JACTY EN 10025-6:2007 Bupobu
rapsyekaTaHl 3 KOHCTPYKIIIHOI craii.
Yactuna 6. TexHiuHI YMOBHM MOCTadyaHHS
IJIOCKUX BUPOOIB 3 KOHCTPYKIIIHOI cTami 3
BHUCOKOIO  TPaHUICI0  IUIMHHOCTI B
3arapToBaHOMY Ta BIJMNYIIEHOMY CTaHl

(EN 10025-6:2004, IDT)

EN 10210-1

IDT

ACTY EN 10210-1:2009 [podini
MOPOKHHUCTI _ Tapsiuoro  oOpoOsieHHs 3
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HEJIEroBaHWX 1 JApiOHO3EPHUCTUX CTaJIeH
st KoHCTpykiii. Yactuna 1. TexHiuHi
ymoBu mniocradanHs (EN  10210-1:2006,
IDT)

EN 10219-1

IDT

JACTY EN 10219-1:2009 [Mpodini
MOPOXKHUCTI 3BapHi XOJIOJTHOTO
dhopmyBaHHS 3 HEJIETOBaHMUX 1
NpiOHO3EPHUCTUX CTANEH JUISI KOHCTPYKIIIH.

Yactuaa 1. TexHi4HI YMOBH IOCTa4aHHS
(EN 10219-1:2006, IDT)

131



JACTY-H b EN 1993-1-1:2010

EUROPEAN STANDARD EN 1993-1-1:2005/AC
NORME EUROPEENNE

EUROPAISCHE NORM April 2010

ICS 91.010.30

English Version

Eurocode 3: Design of steel structures
Part 1-1: General rules and rules for buildings

Eurocode 3: Calcul des structures en acier Eurocode 3: Bemessung und Konstruktion
Partie 1-1: Régles générales et regles von Stahlbauten - Teil 1-1: Allgemeine
pour les batiments Bemessungsregeln und Regeln fiir den
Hochbau

This corrigendum becomes effective on 15 April 2009 for incorporation in the three official language versions of the EN.
Ce corrigendum prendra effet le 15 avril 2009 pour incorporation dans les trois versions linguistiques officielles de la EN.

Die Berichtigung tritt am 15 April 2009 zur Einarbeitung in die drei offiziellen Sprachfassungen der EN in Kraft.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2009 CEN  All rights of exploitation in any form and by any means reserved worldwide for CEN national
Members.

Ref. No.:EN 1993-1-1:2005/AC:2009 D/E/F

132



JICTY-H B EN 1993-1-1:2010
€BPOIIEMCbKIIN CTAHJAPT EN 1993-1-1:2005/AC

Kgitenpb 2009 pix

ICS 91.010.30; 91.080.10
(YxpaiHchkuii iepekJia/] aHrJIOMOBHOT Bepcii)

€Bpoxkoy 3. [IpoekTyBaHHS CTaIEBUX KOHCTPYKITIN
Yactuna 1-1. 3aranbHi npaBuia i npaBuia Jjisi CIOPY/.

Jana nomnpaska Bcrymnae B cuity 3 15 kBitHs 2009 poky i BHOCHTBCS y TpH odiuiiiHi MoBHi Bepcii EN.

. — |

€BPOIENCHKHMIA KOMITET 1O CTAHJAPUT3ALIIL

AnminictpatuBHuit nentp: Avenue Marnix 17, B-1000 Brussels

© 2009 CEN  VYci npaBa Ha BUKOpUCTaHHS Y Oy[b-sKiii (OopMi Ta Oy/b-sIKUM YHHOM Y BChOMY CBITI 30€epirarTbcs
i HanjoHanbHUX wieHiB CEN

Ref. No.:EN 1993-1-1:2005/AC:2009 D/E/F

133



1 3mina go IMigpo3ainis 2, 3,4, 5Ta 6

Buecmu  xopexmuey, oOooarouu "P" nicaa
HOMepy niopo30iny ma 3amiHumu OIECI080
"moBuHHO" Ha "Moxke" 6 pazi nompeobu.
Buecenns 3min 3acgiouyemucs nioKpecieHHsaM,
SK Ye 8KA3AHO.

2 ""2.1.1 OcHoBHi BuMoru""

"(1)P IIpoekTyBaHHSI CTaJIeBUX KOHCTPYKIIH
CIIiI 3MIACHIOBATH BIIIOBIAHO 10 3arajibHUX
npasuil, HaBeaeHux B EN 1990."

3 '"2.1.3.1 3araJjbHi nojio:xeHus""

"(1)P 3asexHo Bij BUAY Aii, 110 BIUIMBAIOTH HA
JOBTOBIYHICTH 1  pPO3PAXyHKOBHH  TepMiH
excrutyaramii  (quBuch EN  1990), wmeranesi
KOHCTPYKIIii HeoOxiaHO:"

4 "2.1.3.2 Po3paxyHkoBuii
cJy:x0u OyniBeJsb i cnopyn”

TepMiH

"(1)P,B Po3paxyHKOBHil TepMiH eKcCIUTyaTallii
CiI TpuiiMaTh pPIBHUM IMEpioay, BIPOJOBXK
SAKOro OyniBIIO TependadacTbcss BUKOPUCTO-
BYBAaTH 3a i MpU3HauYEHHM."

5 "'2.1.3.3 JloBroBiunicth OyaiBesb Ta
cnopya'’

"(1)P,B ns 3a0e3mneueHHs IOBrOBIiYHOCTI Oy-
IiBIl Ta iX eJeMEeHTIB HeoOximHo abo po3pa-
XOBYBAaTH Ha JIii HABKOJUIIIHBOTO CEPEIOBUIIIA i
BTOMY, SIKIIIO BOHA Ma€ Miciie, abo 3aXHIaTH iX
BiJ uX mii."

"(2)P,B BrutuBu crapiHHs Matepiany, KOpo3il
abo BTOMH, SKIIO BOHH MAalTh MIiCIE,
HEOOX1IHO BPAaxOBYBAaTH IUISXOM HAJIEKHOTO
BuOOpy Marepiainis, quBuch EN 1993-1-4 i EN
1993-1-10, i nmeraneit, muBuch EN 1993-1-9,
a0 [OUIAXOM KOHCTPYKTHBHOTO 3amacy 1
BUOOpY BIANOBIAHOI CHCTEMU 3aXHUCTY Bij
Kopo3ii."

6 "2.41  Po3paxyHKoBi
BJIACTHBOCTeH MarTepiaiiB "

SHAYCHHSA

"(1)P_Ilpu mpoekTyBaHHI CTaJeBUX KOHCTPYK-
il xapaktepucTuyHe 3HaueHHS Xk a00 HOMi-

JCTY-H B EN 1993-1-1:2010
1 Modifications to Clauses 2, 3, 4,5 and 6

The corrections are to add a "P" after the
clause number and change "should" to "shall"
where appropriate. The corrections are
underlined as shown.

2 ""2.1.1 Basic requirements"'

"(1)P The design of steel structures shall be in
accordance with the general rules given in EN
1990."

3 '"2.1.3.1 General"*

"(1)P Depending upon the type of action
affecting durability and the design working life
(see EN 1990) steel structures shall be:"

4 "2.1.3.2 Design working life for
buildings™

"(1)P,B The design working life shall be taken
as the period for which a building structure is
expected to be used for its intended purpose.”

5 ""2.1.3.3 Durability for buildings"

"(1)P,B To ensure durability, buildings and
their components shall either be designed for
environmental actions and fatigue if relevant or
else protected from them."

"(2)P,B The effects of deterioration of material,
corrosion or fatigue where relevant shall be
taken into account by appropriate choice of
material, see EN 1993-1-4 and EN 1993-1-10,
and details, see EN 1993-1-9, or by structural
redundancy and by the choice of an appropriate
corrosion protection system."

6 "2.4.1 Design values of material
properties™

"(1)P For the design of steel structures
characteristic values Xk or nominal values Xn
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HaJbHI 3HaYeHHsI Xn BJIACTUBOCTEH MaTepialiB
CIJT 3aCTOCOBYBaTH, SK 3a3HAYEHO y ILbOMY
€Bpokoi."

7 "'3.2.3 Kpuxke pyiinyBanus"

"(1)P Marepiaa MOBHHEH MaTH JOCTaTHIO
B'I3KICTh ~ pyWHYBaHHs, 100 BUKIIOYHUTH
KPUXKE PYHHYBAaHHS PO3TATHYTHX CJICMCHTIB
Ipyd  OYIKYBaHIA HaWHIKYIA  TeMmrmeparypi
eKCIUTyaTallii, o MOXE TPAMHUTUCS TPOTITOM
nepeadauyBaHOTO  PO3PaxXyHKOBOTO  TEPMiHY
CITy’KOM KOHCTPYKIIi."

8 "4 JloBroBiunicTn"

"(2)P Crocobu BHKOHAHHS 3aXHCHOI 0OpOOKH,
3MIACHIOBaHI 1032 OyAiBEIbHUM MaiIaHYuKOM
1 Ha OyniBelbHOMY MalJaHYUKy, TOBHHHI
Bignosizaty EN 1090."

"(5)P Mlns eneMeHTIiB, sKi HE MOXYTh OYyTH
oOCTeXeHi, Ciia TnependadaTd  BiAIOBITHHMA
MPUITYCK HA KOPO3iiHUM 3HOC."

9 "5.1.1 MojaesoBaHHsI KOCTpPYKIii Ta
OCHOBHi NpUNyIeHHA"'

"(1)P Po3paxyHOK IMOBHHEH IPYHTYBAaTHUCS Ha
PO3paxXyHKOBHUX MOJEISIX KOHCTPYKINI, SIKi

BIJIIIOBIAIOTH TPaHUYHOMY  CTaHy, 10
pO3TIsAaroThCs."
"(3)P  Meton, BHUKOPHUCTOBYBaHHMU ISt

pO3paxyHKy, TIOBHHEH OyTH CyMICHUM 13
PO3paxyHKOBUMH MPUMYIICHHIMH. "

10 '"6.2.1 3araabHi mo1oxeHHs""

"(1)P Po3paxyHKOBE 3HAYEHHS JIIFOYOTO BIUTHBY
B OyIp-KOMYy TIONEpPEeYHOMY Tiepepizi He
MOBUHHE MEPEBUIIYBATH BiJIOB1THUI
pO3paxyHKOBHM orip. SKimo gie ogHOYacHO
KUJTbKa BIUIMBIB, TO CYMICHHI BIUTHB BiJ] HUX HE
MOBUHEH IIEPEBUIIYBATH OINp JUIA  TakKol
KoMOiHarii."

11 "6.2.3 Po3rar”

"(1)P Po3paxyHKOBa BEIMYMHA CWJIM HATATY
NEd Y KOXXHOMY TOIMEpPEYHOMY Tiepepizi Oyne
3a0e3mnedeHa:"

JACTVY-H b EN 1993-1-1:2010

of material properties shall be used as indicated
in this Eurocode."

7 ""3.2.3 Fracture toughness"

"(1)P The material shall have sufficient fracture
toughness to avoid brittle fracture of tension
elements at the lowest service temperature
expected to occur within the intended design
life of the structure.”

8 "4 Durability™

"(2)P The means of executing the protective
treatment undertaken off-site and on-site shall
be in accordance with EN 1090."

"(5)P For elements that cannot be inspected an
appropriate corrosion allowance shall be
included.”

9 ""5.1.1 Structural modelling and basic
assumptions™

"(1)P Analysis shall be based upon calculation
models of the structure that are appropriate for
the limit state under consideration.”

"(3)P The method used for the analysis shall be
consistent with the design assumptions."

10 "6.2.1 General"

"(1)P The design value of an action effect in
each cross section shall not exceed the
corresponding design resistance and if several
action effects act simultaneously the combined
effect shall not exceed the resistance for that
combination.”

11 ''6.2.3 Tension"

"(1)P The design value of the tension force Ngqg
at each cross section shall satisfy:"
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12 ""6.2.4 Ctuck"

"(1)P Po3paxyHKOBe 3HAY€HHsS CTHCKAK4O0l
cui Ned B KOXKHOMY TONEPEYHOMY Tepepisi
MOBHUHHO 33JI0BOJILHATH: "

13 "6.2.5 3runajabHuii MOMeHT"

"(1)P Po3paxyHKOBE 3HAYCHHS 3THHAIBHOTO
MOMEHTY Mgd B KOXHOMY MOIEPEYHOMY
nepepi3i MOBUHHO 33JI0BOJIBHSATH:

14 "'6.2.6 IlepepizyBajibHa cuiia'’

"(1)P Po3paxyHKOBe 3HAY€HHs IEPepi3yBaib-
HOI cumu VEd y OyIOp-sIKOMYy IONEPEYHOMY

nepepi3i MOBUHHO 33I0BOJIBHATH: "

15 "'6.2.9.1 IlonepeuHi nmepepizu kjacis 1
Ta2"

"(2)P [ns momepeynux mepepisiB kiaciB 1 i 2
HOBHHHA BUKOHYBATHUCS HACTYIHA yMoBa:"

16 "6.2.9.2 Ilonepeuni mepepizum kJjacy
3Il

"(1)P 3a BigCcyTHOCTI Mepepi3yBalbHOI CHIIH,
JUIs  TIONEpEeYHMX  Tepepi3iB  kiacy 3

MaKCHMaJIbHe TI03JIOB)XKHE HaTpyKEHHS
MOBMHHO 33JI0BOJIBHSATH YMOBY:"
17 "6.2.9.3 Ilomepeuyni mepepizu kJacy

4Il

"(1)P. 3a BimcyTHOCTI TNEepepi3yBaabHOI CHIIH,
JUIs  TONEepeYHMX  mepepiziB  kiacy 4
MaKCHMAaJIbHE I03/I0BXKHE HAIPYKCHHS Ox,Ed,
oOunciieHe 3 BUKOPHUCTAaHHSIM e()EeKTHBHHX
nornepeyHux rmnepepiziB  (auBuch 5.5.2(2)),
TOBHHHO 3a/I0BOJIBHATH YMOBY:"

18 3mina g0 ""HauionanbHoro Jlogatky
mo EN 1993-1-1"

1% nynxm, saminumu “'cTanesi KOHCTPYKIi, AKi
OynyTh moOynoBaHi" Ha: “cTaneBi KOHCTPYKIIIT

JACTVY-H b EN 1993-1-1:2010

12 ""6.2.4 Compression™’

"(1)P The design value of the compression
force Neq at each cross-section shall satisfy:"

13 '6.2.5 Bending moment™*

"(1)P The design value of the bending moment
Meq at each cross-section shall satisfy: ™

14 "'6.2.6 Shear"

"(1)P The design value of the shear force Veq at
each cross section shall satisfy:"

15 "6.2.9.1 Class 1 and 2 cross-sections"*
"(2)P For class 1 and 2 cross sections, the
following criterion shall be satisfied: "

16 ""6.2.9.2 Class 3 cross-sections™

"(1)P In the absence of shear force, for Class 3

cross-sections the maximum longitudinal stress
shall satisfy the criterion:"

17 ''6.2.9.3 Class 4 cross-sections"*

"(1)P In the absence of shear force, for Class 4
cross-sections the maximum longitudinal stress
oxed calculated using the effective cross
sections (see 5.2.2(2)) shall satisfy the
criterion™

18 Modification to ""National Annex for
EN 1993-1-1"

1% paragraph, change "of steel structures to be
constructed" into: "of steel structures and civil
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Ta IUBUIBHI OyaiBeIbHI POOOTH, SKI OyIyTh
noOynoBaHi".

19 3mina mo 1.1.1

Ilynkm "(6)", 3minamu nazey wacmunu EN
1993-1-3 "XonoxHohopMoBaHi TOHKOCTIHHHUX
eJleMeHTIB Ta ety Ha: "XononHo popmoBaHi
€JIEMEHTH Ta 00IMBKa".

20 3mina mo 1.1.2

Iynkm "(1)", "TIPUMITKA", saminumu "as
XOJOTHO(DOPMOBAHUX  TOHKOCTIHHHX  CJICMEHTIB 1
npo¢iTbOBaHUX JIUCTIB 3aBTOBHIKK t < 3 MM nuBuch EN
1993-1-3" wma: "]Ina x0m0aHOMDOPMOBAHHUX €IEMEHTIB i
nucris, auB. EN 1993-1-3".

21 3mina g0 1.2.1

3minamu "EN 1461" na: "EN 1SO 1461".

22 3mina o 1.5.6

3aminumu  «omip BUTHHY» HA «KPUTHYHE
HABAHTa)XCHHSI BUTHHY»

23 3mina 10 1.6

Ilynxkm "(2)", "Po3nin 2", zaminumu "Xk na:
llxkll.

Iynkm "(2)", "Po3min 3", saminumu “"Ren" na:
l'ReH'I.

Ilynxkm "(2)", "Po3ain 5", saminumu:

"Hed po3paxyHKoBe 3HAaYE€HHsS TOPM30HTAILHOI
peakiii B HIKHIA 4YacTHHI TOBEpPXY BIJ
FOPU30HTAJIBHUX HAaBaHTAXKEHb 1 (IKTUBHUX
TOPU30HTAJIBHUX CHIT"

Ha:

"Hed cyKymHE pO3paxyHKOBE TOPHU3OHTAIbHE
HABAaHTAKCHHS, BKIIOYAIOYM  CKBIBAJICHTHI
CWJIH, III0 TIEPENIaloThCs MOBEPXOM (ITOBEPXOBE
3MilIeHHs )"

Iynxkm "(2)", "Po3nin 5", saminumu:

"Ved cyMapHe pO3paxyHKOBE BEPTHKAIbHE
HABAaHTAXXEHHS HA KOHCTPYKIIIO B HIDKHIN

JCTY-H b EN 1993-1-1:2010
engineering works to be constructed".

19 Modification to 1.1.1

Paragraph "(6)", change title of part EN 1993-
1-3 "Cold-formed thin gauge members and
sheeting" into: "Cold-formed members and
sheeting™.

20 Modification to 1.1.2

Paragraph "(1)", "NOTE", change "For cold
formed thin gauge members and plate thicknesses t < 3
mm see EN 1993-1-3" into: "For cold formed members
and sheeting, see EN 1993-1-3".

21 Modification to 1.2.1

Change "EN 1461" into: "EN ISO 1461".

22 Modification to 1.5.6

Change "buckling resistance” into: “critical
buckling load".

23 Modifications to 1.6

Paragraph "(2)", "Section 2", change "Xk"
into: "Xk".

Paragraph "(2)", "Section 3", change "Ren"
into: "Ren "

Paragraph "(2)", "Section 5", change:

"Heq design value of the horizontal reaction at
the bottom of the storey to the horizontal loads
and fictitious horizontal loads"

into:

"Heq total design horizontal load, including
equivalent forces transferred by the storey
(storey shear) ".

Paragraph "(2)", "Section 5", change:

"V total design vertical load on the structure
on the bottom of the storey"
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YaCTHHI TIOBEPXY"
Ha.

"Ved CYKYIIHE PO3PAaXyHKOBE BEpPTUKAIbHE
HABAaHTA)XCHHS, IO Jlil€ Ha KapkKac IOBEPXY
(THCK Ha TTOBEpX)."

Ilynkm "(2)", "Po3nin 5", , saminumu:

"Owitk MIHIMAIBHUN KOGQIIIEHT 301IbIICHHS
CWJIM JUIS JOCATHEHHS XapaKTePUCTUIHOTO
oropy 0e3 ypaxyBaHHs BTpaTH CTIHKOCTI"

Ha.

"ot k MiHIMaJIbHE 3yCHJIUIS TUTSt
PO3pPaxXyHKOBOTO HABAHTAXKEHHS JIO IOCSATHEHHS
XapaKTePUCTUIHOTO orIopy HAROUTBII
KPUTUYHOTO TIONIEPEYHOTO nepepizy
KOHCTPYKTHUBHOTO €JIEMEHTY, IIPH HOTO poOOTi
y TUIONMHI 0€3 ypaxyBaHHS 3THHAIBHOI YU
3TUHAIBHO-KPYTHUIHHOT bopm BTpaTu
CTIMKOCTI; B IIbOMY BHIIaJIKy BpPaxOBYIOTbCS BCi
e(eKTH, 0 BUHUKAIOTh BHACIIOK TUIOIIMHHOT
r€OMETPUYHOT nedopmartii Ta
HEIOCKOHAJIOCTEH, SK TJ00aJbHUX, TaK 1
JIOKAJIbHUX, 3aJIeXKHO BiJl CUTYyaIii"

Iynxkm "(2)", "Pozmain 5", eusnauenns onsn "ocr",
3aminumu "B TPYXHIN cTaaii”" Ha: "B NpyxXHIN
CTaJlii HaBaHTaKEHHS

Iynxt "(2)", "Po3ain 5", saminumu:

""g Koe]iIieHT, 110 3aTEKUTh ... "

Ha:

"¢ akTop, 110 3aTeKUTE. .. .

Iynkm "(2)", "Po3nin 5", saminumu:

"Ks KOoe(illieHT BTpaTh CTIHKOCTI MIaCTHHU"
Ha:

"Ks paxTop nedopmarii smcra".

Iynkm "(2)", "Po3nin 6", 3aminumu.

JACTVY-H b EN 1993-1-1:2010

into:

"VEq total design vertical load on the frame
transferred by the storey (storey thrust)".

Paragraph "(2)", "Section 5", change:

"ok minimum force amplifier to reach the
characteristic ~ resistance  without  taking
buckling into account”

into:

"auitk minimum load amplifier of the design
loads to reach the characteristic resistance of
the most critical cross section of the structural
component considering its in plane behaviour
without taking lateral or lateral torsional
buckling into account however accounting for
all effects due to in plane geometrical

deformation and imperfections, global and
local, where relevant”.

Paragraph "(2)", "Section 5", definition for
"ac"', change "elastic critical buckling” into:
"elastic critical buckling load".

Paragraph "(2)", "Section 5",, change:

"¢ coefficient depending ... "

into:

"¢ factor depending... ".

Paragraph "(2)", "Section 5", change:

"ks plate buckling coefficient"

into:

"ks plate buckling factor™.

Paragraph "(2)", "Section 6", change:
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"Wplrd  pO3paxyHKOBHW  omip mpu il
MOTIEPEYHOT CHIIM B TUTACTUYHIN CTamil

Ha.

"Vpl Rd PO3pPaXyHKOBU ITACTUYHUH OIIp 3pi3y

Iynkm "(2)", "Po3main 6", dooamu midxc
llAWII:

ma

"A 1mJoma monepevyHoro nepepisy’.
Ilynkm «(2)», «Po3nain 6» saminumu:

TtEd pO3paxyHKOBE 3HAUEHHS BHYTPILIHHOT'O
KkpyueHHs 3a CeH-Benanom

Ha.

Tt Ed pO3paxyHKOBE 3HAYECHHS BHYTPIITHHOTO
KpyTUIbHOTO MOMEHTY 3a CeH-BeHanom

1) Ilynxm "(2)", "Po3main 6" saminumu:

Tw,Ed pO3paxyHKOBE 3HAUCHHS BHYTPIIIHHOTO
KpPY4EHHsI BHACIOK Aedopmartii

Ha.

TwEed po3paxyHKOBE 3HAUY€HHSI BHYTPILIHHOTO
KPYTHJIBHOTO MOMEHTY BHACIi0K aedopmariii

Iynxkm "(2)", "Pozain 6", saminumu:

"Bed GimomeHT "

Ha:

"Bed pO3paxyHKOBE 3HAUE€HHsS OIMOMEHTaA'.
Ilynkm "(2)", "Po3nin 6", , susnauenns "hLt,0"
ma "B", 3aminumu "nna npoxaTHUX nepepisziB”

Ha: "7 IPOKATHUX Ta 3BapHUX HepepisiB'.

Ilynkm "(2)", "Posnmin 6", euszmauenns "it;",
saminumu """ na: "is "

Ilynkm "(2)", "Posain 6", eusnauenns "AMy",
saminumu "AMy" na: "AMygq".

Ilynkm "(2)", "Po3nin 6", eusnauenns "AM;",
saminumu "AM;" na: "AMzgq".

JCTY-H b EN 1993-1-1:2010
"Vpira plastic design shear resistance”

into:
"Vpi rd design plastic shear resistance".

Paragraph "(2)", "Section 6", add between
and "Aw":

"A cross-sectional area".
Paragraph "(2)", "Section 6" change:

Tt,eq design value of internal St. Venant torsion

into:

Tteq design value of internal St. Venant
torsional moment

I) Paragraph "(2)", "Section 6" change:

Tw,eq design value of internal warping torsion

into:

Tw,ed design value of internal warping torsional
moment

Paragraph "(2)", "Section 6", change:

"Beq bimoment™

into:

"Bed design value of the bimoment".

Paragraph "(2)", "Section 6", definitions of "
ALt,0 " and of " B ", change "for rolled sections”

into: "for rolled and welded sections".

Paragraph "(2)", "Section 6", definition of "is",
change "it," into: "i¢z".

Paragraph "(2)", "Section 6", definition of
"AMy", change "AMy" into: "AMyeq".

Paragraph "(2)", "Section 6", definition of
"AM;", change "AM;" into: "AMzgq".
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CA

Ilynkm  "(2)", "Posmin 6", cmopinka 20,
BU3HAYEHHA “Ocrop ', 3aMiHumu “KPUTHUYHUI
omip" Ha: "kputnuae  jaedopmariiiine
3aBaHTaXKEHHS .

Iynkm  "(2)", "Posmin 6", cmopinka 21
| . o
suznauennsa " My,", 3aminumu "MakcuMaibHUR

MOMEHT"" Ha: "MaKCUMAaJIbHUI MOMEHT

MIEePIIOTO MOPSAKY' .

Ilynkm "(2)", "Po3nin 6", , saminumu:

"N KiNBKIiCTh IUIOIIKH 3’ €IHYBAIbHUX IUIAHOK '
Ha:

"N KUTBKICTh IUIONIMH 3’€IHYBAJbHUX IUIAHOK
abo peitox"

Ilynkm "(2)", "donatok A",, dodamu nacmynue
susHayenHs midc eusnauwenHamu "l ma

"Mied(X)":

"C1  CHIBBiZHOMIEHHS  MDK  KPUTHYHUM
3THHAJILHUM MOMEHTOM (HaiO1IblIa BeIuYrHA
BIIOJIOBX €JIEMEHTY) Ta KpUTHYHA IOCTiiiHA
3TUHAJIBHOTO MOMEHTY JUIsl  €JIEMEHTY 3
HIApHIPHUMH OIIOpamMH' .

Ilynkm "(2)", "Homatox B", cmopinka 22,
susnavenns "os", oooamu oo eusnavenns: ', S
= nporuH".

Ilynkm "(2)", "Homatox B", cmopinka 22,
susHauenus "on", 0dooamu oo euznauenns: ', h
= BUTHYTICTB".

24 3mina o 2.2

Ilynxkm "(1)", saminumu "y EN 1990, 3.3 € " na:
"y miapo3mini 3.3 3 EN 1990 €".

25 3mina xo 2.3.1

Ilynkm  "(4)", saminumu "Gk sSK €quHEe
HaBaHTaxeHHA' Ha: "Gk 11  CcTBOpeHHS
€MHOTO HaBaHTAXEHHS .

26 3mina o 2.4.1

JACTVY-H b EN 1993-1-1:2010

Paragraph "(2)", "Section 6", page 20,
definition of "acr0p”, change “critical resistance"
into: “critical buckling load".

Paragraph "(2)", "Section 6", page 21,
definition of "Mg,", change "maximum
moment" into: "maximum first order moment".

Paragraph "(2)", "Section 6", change:

"n number of planes of lacings"

into:

"n number of planes of lacings or battens".
Paragraph "(2)", "Annex A", add the following
definition between the definitions of "ly " and
"Mied(X)":

"Cy ratio between the critical bending moment
(largest value along the member) and the

critical constant bending moment for a member
with hinged supports".

Paragraph "(2)", "Annex B", page 22,
definition of "os", add to the definition: "; s =
sagging".

Paragraph "(2)", "Annex B", page 22,
definition of "an", add to the definition: "; h =
hogging".

24 Modification to 2.2

Paragraph "(1)", change "in EN 1990, 3.3 are"
into: "in the clause 3.3 of EN 1990 are".

25 Modification to 2.3.1

Paragraph "(4)", change "Gk from a single
action" into: "Gk to form a single action".

26 Modification to 2.4.1
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Iynkm «(1)», saminumu " X" na: " X"
27 3mina 10 2.4.3

Ilynkm "(1)", Piensanns "(2.1)", oooamu: ","
Mmine inoexcamu "K" ama "1", a maxooic mixnc
llkll ma llill.

28 3mina xo 3.2.1

Iynkm  "(1)", nionynkm "a)", saminumu
"fy:Reh" Ha: "fy:ReH".

29 3mina mo 3.2.3

Ilynkm "(4)", saminumu "EN 1461" na: "EN
ISO 1461".

"Taomuus 3.1", 2-u psoox "EN 10025-2", 4-a
cmpoka 'S 355", 3-1 konomxa "fu [HMM?]",
saminumu 510" na: "490",

"Tabmuus 3.1", 5-i1 psoox "EN 10025-5", 3-a
cmopka 'S 355 W", 3-a xononxa "fu [H/Mm?]",
saminumu 510" na: "490",

"Tabmuus 3.1", 7-u paook, 2-u psoox "EN
10210-1", zaminumu "S 420 NH/NHL" na: "S
420 NH/NLH".

30 3mina xo 5.2.1

[ynkr "(4)B", saminumu "Moxytb Oytn" Ha:
"moBuHHI OyTH".

Ilynkm  "(4)B", nuowcue Pisusnnus "(5.2)",
3AMIHUNMU

"Hed po3paxyHKOBe 3HAYECHHS TOPU30HTATBHOT
peakiii y HIXKHIH 4YacTMHI TOBEpPXY BiJ
FOPU30HTAJIBHUX HAaBaHTAXXEHb 1 (IKTUBHUX
TOPU30HTATBHUX HaBaHTa)XEHb, JTUBHCH
5.3.2(7)"

Ha.

"Hed cykymHE po3paxyHKOBE TOPH3OHTAIBHE
HABaHTAKCHHS, BKIIIOYAIOYHM €KBIBAJEHTHI CHIIH
srigao 3 5.3.2(7), 110 mepenarThCs MOBEPXOM
(moBepxoBe 3MileHHS)".

Ilynkm  "(4)B", nuowcue Pisusnus "(5.2)",
3AMIHUMU.

JACTVY-H b EN 1993-1-1:2010

Paragraph "(1)", change " Xk" into: " Xk ™.
27 Modification to 2.4.3

Paragraph "(1)", Equation "(2.1)", add: ",
between the indices "k" and "I" and between
k™ and "i".

28 Modification to 3.2.1

Paragraph "(1)", list entry "a)", change
"fy:Reh" intOZ "fy:ReH".

29 Modifications to 3.2.3

Paragraph "(4)", change "EN 1461" into: "EN
ISO 1461".

"Table 3.1", 2" row "EN 10025-2", 4" line "S
355", 3 column "“f, [N/mm?]", change "510"
into: "490".

"Table 3.1", 5" row "EN 10025-5", 3" line "S
355 W", 3™ column "fu [N/mm?]", change
"510" into: "490".

"Table 3.1", 7" row, 2™ row "EN 10210-1",
change "S 420 NH/NHL" into: "S 420
NH/NLH".

30 Modifications to 5.2.1

Paragraph "(4)B", change into:

"should".

may

Paragraph "(4)B", under Equation "(5.2)",
change:

"Heq is the design value of the horizontal
reaction at the bottom of the storey to the
horizontal loads and fictitious horizontal loads,
see 5.3.2(7)"

into:

"Heq is the total design horizontal load,
including equivalent forces according to
5.3.2(7), transferred by the storey (storey
shear)".

Paragraph "(4)B", under Equation "(5.2)",
change:
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"WEd cymapHe pO3paxyHKOBE BEpPTHKAIIbHE
HAaBaHTA)KEHHS Ha KOHCTPYKIIO Y HIKHIM
YaCTHHI IOBEPXY

Ha.

"WEd cymapHe pO3paxyHKOBE BEPTHKAIbHE
HAaBaHTA)KEHHS Ha KapKac, sKe IepelaeThes
HIOBEPXOM (THCK Ha MoBepx)".

Ilynkm  "(4)B", "Pucynoxk 5.1", ma3zea,
saminumu "TlosHauenns mas  5.2.1(2)" wa
"IMo3nauenus mis 5.2.1(4)".

Ilynkm "(4)B", "TIPUMITKA 2B", saminumu
"moxHa" Ha: "'moTpiOHO".

31 3mina g0 5.3.1

Iynkm "(1)", 3aminumu "i Oyab-sKi He3HAUYHI
eKCLEHTPUCUTETU Ha. "eKCLEHTPHUCHUTETH,
OUIbIIl HDXK CYTTEBI MOmMyckd, HaBeneHi y EN
1090-2".

32 3mina o 5.3.2

Ilynkm "(3)", nionynxm "b)", "TIPUMITKA",
nazea  "Taommmi  5.1", szaminumu  Ha:
"Po3paxyHKOBI 3HAYEHHS TOYATKOBOI MICIIEBOT
HEJIOCKOHAIIOCTI BUKpUBIIEHHS €o/L 15t

Ilynkm "(3)", nionynxm "b)", "TIPUMITKA",
"Tabmuus 5.1", 1-a  konounxa, 1 psook, 3mina
mexkcmy y kuimunyi Ha “KpuBa BTpatu
CTifiKOCTI BianoBigHo a0 Tabmwumi 6.2".

Ilynkm "“(7)", na "Pucynky 5.4", szaminumu
lleOYdll Ha" lleoll.

Ilynkm "(11)", Pienaunna "(5.9)", smina osa
pa3u " T]:r'max " Ha: n ‘77; ‘max n

[yt  "(11)", nio pienannam  "(5.11)",
susHauennsa oo,  3aminumu  ''ellacTUYHA
KpuTH4yHa jaedopmanis” wa:  “emactuyHa

KpUTUYHA JeopMallisi HABaHTAXKEHHs .

Ilynxkm "(11)", "IIPUMITKA 1", oodamu:

JACTVY-H b EN 1993-1-1:2010

"VEq is the total design vertical load on the
structure on the bottom of the storey"

into:

"VEq is the total design vertical load on the
frame transferred by the storey (storey thrust) "

Paragraph "(4)B", "Figure 5.1", title, change
"Notations for 5.2.1(2)" into "Notations for
5.2.1(4)".

Paragraph "(4)B", "NOTE 2B", change "may"
into: "should".

31 Modification to 5.3.1

Paragraph "(1)", change "and any minor
eccentricities" into: “eccentricities greater than
the essential tolerances given in EN 1090-2".

32 Modifications to 5.3.2

Paragraph "(3)", list entry "b)", "NOTE", title
of "Table 5.1", change into: "Design value of
initial local bow imperfection eo/L for
members".

Paragraph "(3)", list entry "b)", "NOTE",
"Table 5.1", 1%t column, 1% row, change the
text in the cell into: "Buckling curve according
to Table 6.2".

Paragraph "(7)", on "Figure 5.4", change "eoq"
into: "eo".

Paragraph "(11)", Equation "(5.9)", change
two times "»_ "into: "y’

cr Imax

Paragraph "(11)", under Equation "(5.11)"
definition of "ac", change "the elastic critical
buckling™ into: "the elastic critical buckling

load".

Paragraph "(11)", "NOTE 1", add:
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"V BUMNAJKy 3arajbHOi MEPEBIPKU MOMEPEYHOTO
nepepizy y IUIACTHYHIA cTamii Moxke OyTu
BUKOPHUCTaHA JiHIHA dopMmyna, 110 HaBEJACHA

HHNKYC B PO3PAXYHKY Ha Hp}I)KHiCTB
N Ed + M Ed < 1 )
N pl,Rd M pl,Rd

33 3mina mo 5.3.4

Ilynkm "(3)", saminumu "ne €od " na: "ne e .

34 3mina 10 5.4.2

Ilynkm  "(1)", '"IPUMITKA", 3aminumu
nocunanns "nuBuck 5.1.2(2) — (4)" na: "nuBuck
5.1.2".

35 3mina g0 5.5.2

Ilynkm "(2)", saminumu "EN 1993-1-5, 5.2.2"
na: "EN 1993-1-5, 4.4",

36 3miHa 10 5.6

Ilynkm "(2)", nionynkm "0)", saminumu "ne h
BHCOTA MOMEPEYHOro Mepepizy B IbOMY MICIIi
Ha: "me h BucoTa momepeyHoro mepepizy’.

ITynkm "(3)", saminumu "3MIHIOETBCS B3I0BXK
WOro MOBXHUHU' Ha. '"3MIHIOETBCS B3JOBXK
JOBXKHUHA."

IIynkm "(6)", "Tabmuus 5.2 (muct 3 3 3)", 4-u

PpA0oK, 3aminumu """ na: "Ta".

37 3mina g0 6.2.1
Ilynkm"(5)", eunyuumu croeo "micrieBoro" 3
BU3HAYEHb — KOMNOHEHMIE  Hanpyeu,  wo

suxopucmosgyiomocsi y Pisnsnni "(6.1)".

Ilynkm "(8)", 3aminumu "MoO HAWOLTBII 10
Knac 2: "na: "Knac 1 yu Kmnac 2".

38 3miHa 10 6.2.2.3

Iynkm  "(2)", "TIPUMITKA", 3aminumu

JACTVY-H b EN 1993-1-1:2010

"In case of elastic global calculation and plastic
cross-section check the linear formula

N M
Bd_+ B <1 should be used.
NpI,Rd pl.Rd

33 Modification to 5.3.4

Paragraph "(3)", change "where eoq is" into:
"where e is".

34 Modification to 5.4.2

Paragraph "(1)", "NOTE", change the
reference "see 5.1.2(2) to (4)" into: "see 5.1.2".
35 Modification to 5.5.2

Paragraph "(2)", change "EN 1993-1-5, 5.2.2"
into: "EN 1993-1-5, 4.4".

36 Modifications to 5.6

Paragraph "(2)", list entry "b)", change "where
h is the height of the cross section at this
location” into: "where h is the height of the
Cross section”.

Paragraph "(3)", change "vary along their
length" into: "vary along its length".

Paragraph "(6)", "Table 5.2 (sheet 3 of 3)", 4%
row, replace ":" with: "and".

37 Modifications to 6.2.1

Paragraph "(5)", delete the word "local” from
the definitions of the stress components used in

Equation "(6.1)".

Paragraph "(8)", change "at least Class 2" into:
"Class 1 or Class 2".

38 Modification to 6.2.2.3

Paragraph "(2)", "NOTE", change "For cold
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"[l{omo XOJOJOTHYTHX TOHKOCTIHHHX
enmemeHTiB auB." Ha: " I{og0 XOJIOIOTHYTHX
€JIEMEHTIB AuB.".

39 3mina 1o 6.2.2.5

Iynkm  "(2)", 3aminumu "XOIOIHOTHYTHX
TOHKOCTIHHHMX MPOiIiB" Ha: " XOIOAHOTHYTHX
npodimis".

40 3mina 1o 6.2.3

Ilynkm "(4)", saminumu "(quB. EN 1993-1-8,
3.4.2(1)" na: "(mus. EN 1993-1-8, 3.4.1(1))".

Ilynkm "(5)", 3aminumu "nus. Takox EN 1993-
1-8, 3.6.3" ma: "muB. Takoxx EN 1993-1-8,
3.10.3".

41 3mina 10 6.2.5

Ilynkm "(4)", "TIPUMITKA", euwryuumu: "y
MiCIISIX YTBOPEHHS IIACTUYHHX LIAPHIPIB".

42 3miHa 10 6.2.6

Ilynkm "(3)", nionynkm "c)", seuryuumu "0,9(A
—btf); " ma oooamu:

— U1 TPOKaTHUX TaBPOBUX IepepisiB

A,=Abt, +t, +2r)%f ;

— JUIsl 3BApHUX TaBPOBUX IE€peEpPI3iB:

A,=t, (h-t—f)
2

43 3miHa 10 6.2.7

Ilynkm  "(2)", nuowcue Piensauna "(6.24)",
saminumu “BHyTpimiHE KpydeHHs 3a Cen-
Benanom" Ha: "po3paXyHKOBE 3HAYCHHS
BHYTPIIIHOTO KPYTHIBHOTO MOMEHTY 3a CeH-
Benanom".

Ilynkm  "(2)", nuowcue Pisusnnus "(6.24)",
3aminumy  "BHYTpIIHE  KPY4YEHHS  TIPH
nedopmarii’ Ha: "po3paxyHKOBE 3HAUCHHSA
BHYTPIIIHBOTO  KPYTHOTO  MOMEHTY  IpH
nedopmarrii .

44 3mina g0 6.2.9.1
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formed thin gauge members see" into: "For
cold formed members see".

39 Modification t0 6.2.2.5

Paragraph "(2)", change "cold formed thin
walled sections" into: "cold formed sections".

40 Modifications to 6.2.3

Paragraph "(4)", change "(see EN 1993-1-8,
3.4.2(1)" into: "(see EN 1993-1-8, 3.4.1(1))".

Paragraph "(5)", change "see also EN 1993-1-
8, 3.6.3" into: "see also EN 1993-1-8, 3.10.3".

41 Modification to 6.2.5

Paragraph "(4)", "NOTE", delete: "in the
region of plastic hinges".

42 Modification to 6.2.6

Paragraph "(3)", list entry "c)", delete " 0,9 (A
— btf )" and add:
"— for rolled T-sections:

A,=Abt, +(t, +2r)%f

— for welded T-sections:
sztw(h-t_fj
2

43 Modifications to 6.2.7

Paragraph "(2)", under Equation "(6.24)",
change "the internal St. Venant torsion” into:
"the design value of the internal St. Venant
torsional moment".

Paragraph "(2)", under Equation "(6.24)",
change "the internal warping torsion" into: "the
design value of the internal warping torsional
moment”.

44 Modification t0 6.2.9.1
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Ilynkm "(6)", "kpyroBi mycToTiNi mepepizu’,
nicias CMpoKu:

Ila:2;[322ll,
000amu HACMYNHY CIMPOKY -

"MN’y’Rd:MNJ'Rd:MpLRd(l-nl’?)"

45 3mina 10 6.2.9.3

Ilynkm "(1)" 3aminumu "JIOKabHe
MOB3/IOBKHE HANpPYXEHHs" Ha: "TIOB3/I0BXKHE
HaIpy>KEeHHS "

Ilynxkm "(2)", 3aminumu "[ToBuHHA
BUKOHYBATHCs HacTyHa ymoBa' Ha: "B sxocti
AIBTEPHATUBHOTO pillicHHs m0A0 ymoBH B (1)
MOXYTh  3aCTOCOBYBAaTHCh TaKi  CIIPOLIEHI
yMOBH:".

46 3mina 10 6.3.2.3
Ilynkm "(2)", Dopmyna "(6.58)", zaminumu
«ane yLtmod < 1» na «ane

li'.- rnea 5 1

& . 1

|Hurnes S =
Arr

47 3mina 10 6.3.2.4

Ilynkm "(1)B", "Ilpumitka 1B", Bu3HaueHHS
"Aeff,w,c",  zaminumu  «mepepiziBy  Ha
«repepizy»

48 3mina no 6.3.4

Ilynkm "(1)", 3aminumu "OKpemi eJIeMEHTH,
ckimageHuMu abo " Ha: "okpeMi eneMeHTH 3
MOHO CUMETPHYHUMH MOTEPEYHNMHU

nepepizamu, cKiIaeHuMu abo .

n n 3 " ~ v
Ilynxkm "(3)", 3aminumu "Tpy>XHUN KPUTUIHUI

omip" Ha: "enacTuyHe KpUTHYHE
HABaHTAXCHHS .

49 3miHa 10 6.4.1

Ilynkm  "(1)", Hionynkm "2.", 3aminumu

"mnanku" Ha: "perku".
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Paragraph "(6)", "circular hollow sections",
after line:

"a=2;p=2",
add the following line:

"Mn.yRd&=MN,z,Re=Mpird(1-n17)"

45 Modifications to 6.2.9.3

Paragraph "(1)", change “the local longitudinal
stress” into: "the longitudinal stress".

Paragraph "(2)", change "The following
criterion should be met:" into: "As an
alternative to the criterion in (1) the following
simplified criterion may be used:".

46 Modification to0 6.3.2.3
Paragraph "(2)", Equation "(6.58)", replace
«but yLT,mod < 1» with «but

IX ot 51

L . 1

| Hirimes S =
Arr

47 Modification t0 6.3.2.4

Paragraph "(1)B", "NOTE 1B", description of
"Aeff,w,c", change "areas" into: "area".

48 Modifications to 6.3.4

Paragraph "(1)", change "single members,
built-up or not" into: "single members with
mono symmetric cross sections, built-up or

not".
Paragraph "(3)", change "elastic critical
resistance” into: "elastic critical load".

49 Modifications to 6.4.1

Paragraph "(1)", Sub-paragraph "2.", change
"battenings” into: "battens".
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Ilynkm  "(2)", [Ilionynkm "1.",
"mnanku" Ha: "perku".

3aMIHUMuU

Ilynkm "(4)", "Pucynok 6.7", naszsa, saminumu
"manku" Ha: "peiikn".

50 3mina go 6.4.3.1

Ilhynkm  "(3)", nicisn  Pieusnus  "(6.74)",
3aminumu "N = KUIBKICTh TUIOMIMH TpaToK" Ha:
"N = KIIBKICTh TUIOLTUH PEHOK".

51 3mina g0 Jonarky A

"Taomuus A.1", 1-a konowxa, T-u psdox,
pisHanna ona "Npl" 3aminumu " ymi" Ha: "ymo".

"Taomums  A.l", 7-u psaodox, 2-a «konowka,
saminumu gpopmyny ons snavenns "Cz" na:
sz =1+ (\Nz _1){2_]\;/6*Crﬁzﬁ’”ﬂx t;lj*cnzu;‘iﬁx _eLT i|npl 2

z z

W,

el,z

pl.z

"Tabmuus A.1 (mpogosxkenHs)", neped "ey =...",
0ooamu: "Cnio nuBuchk Taoaumo A.2".

"Taomuus A.1 (mpogoskeHHs )", dooamu:
"C1 KOEQIIIIEHT, 110 3AJIEKNATH BIJ
HABAaHTA)XCHHS Ta KiHIIEBUX YMOB 1 MOXe OyTH
BU3HAYEHUH 3a JonOMOTror Taodmwmii 6.6."
"Taomuus A.2", 2-a konowka , 3-ii psoox,

susnauenns "Migd(X)", 0odamu "3rigHO 3
PO3paxyHKOM IEPILIOTo HOPSAKY' .

52 3mina no Jonarky B

"Taomuus B.3", ocmanns xononxa 3npasa, 9-i
PAOOK, 3aMIHUMU

0,90-0,10 a,, (1+ )
into:

0,90+0,10a, (1+v)

"Taobmuus B.3", 1-a xononxa 3niea, 5-1i psook
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Paragraph "(2)", Sub-paragraph "1.", change
"battenings” into: "battens".

Paragraph "(4)", "Figure 6.7", title, change
"battenings" into: "battens".

50 Modification t0 6.4.3.1

Paragraph "(3)", under Equation "(6.74)",
change "n = number of planes of lacings" into:
"n = number of planes of battens".

51 Modifications to Annex A

"Table A.1", 1% column, 7" row, equation for
llnplll’ Change "’YM]_" intO "’YMOH.

"“Table A.1", 7" row, 2" column, change the
formula for the term "Cz," into:

C,=1+W, —1){2—1'6*c;zzm 16
W.

z WZ

2 -2
*sz/lrrﬂx _eLT:|an 2

"Table A.1 (continued)", just before "ey =...",
add: "Cmio see Table A.2".

"Table A.1 (continued)", add:

"Cy is a factor depending on the loading and
end conditions and may be taken as taken from
Table 6.6."

"Table A.2", 2" column, 3" row, description of
"Mieq(x)", add: "according to the first order
analyses".

52 Modifications to Annex B

"Table B.3", last column on the right, 9th row,
change:

0,90-0,10 o, (1+ )
into:

0,90+0,10 e, (1+y)

"Table B.3", 1 column on the left, 5th row (as
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(AKwo paxyeamu 3 7160l cmoponu maodauyi),
saminumu "Cm;z" Ha: "Cm".

53 3mina n0 BB.1.3
Ilynkm "(3)B", saminumu:

"Iy TpaTYacTHX PUTEIIB 3 MapajeIbHUMHU T10-
sICaMH 1 B SI35IMH, IJIS SIKMX BiJHOIIEHHS Jiame-
TPy B’s131 A0 AiaMeTpy Moscy abo BiJHOIIEHHS
mmpuH 3 MeHmie Hixk 0,6, IpUBEEHY TOBXHUHY
Lcr emeMeHTy B’si3ei 3 mepepizoM 3aMKHYTOTO
npodiato 6e3 miapi3yBaHHS ab0 CIUTIOIICHHS
HOro TOpIiB, MPUBAPEHHUX MO IMEPUMETPY IO
MOSICIB 3 TIEPEPi30M 3aMKHYTOTO MpOodiao, B
3araJbHOMY BHUMAJKy MOXHA TPHHUMATH PiB-
Hoto 0,75L nns BTpaTtu CTIMKOCTI SK B TUIOIIU-
Hi, TaK 1 3 IUIONIMHHW TPATKH, SKIIO MEHIIE
3HAYCHHSI HE OOIPYHTOBaHE BUIIPOOYBaHHSIMHU
abo po3paxyHKamH."

Ha.

"JloBxuHa nedopmarnii BUruHy Ler mycroTinoro
nepepizy B’SI3€BOT'0O €JIEMEHTY 0e3
migpizyBaHHs a00 IPaBKU JIMCTOBOTO MeETally
Moke mpuiimMatuchk sk mpasuino 0,75L sk y
IonMHI abo 3a MexaMu IulomMHUA. Huokai
JOBXUHM JedopmMaliiii MOXXyTb 0a3yBaTHCsS Ha
BUMPOOYBAaHHIX a0 po3paxyHKax Y IbOMY
BUNAJKy Jedopmalis He  Moxe OyTH
3MeHIlIeHa."

54 3mina no BB.2.1

Ilynkm  "(1)B", szaminumu "3a J0OTIOMOTOIO
piusiaas  (BB.2)"  wma:  "3a  momomororo
dopmymnu (BB.2)".

Ilynkm "(1)B", Piensuns "(BB.2)" ma nio
pienanHAM, 3aminumu 08a pasu 3HavenHs "li"
Ha:"lt".

Ilynkm  "(1)B", nio Pieusunam "(BB.2)",
susnayennsa "S", 3aminumu "m0 MPHEIHYETHCST
a0 Oanku y KOXHIA xBwim  Ha:  "HIO
NPUETHYETHCS 10 OalKu y HIKHIA YacTHHI

KOXHOI XBmin'".

Iynkm  "(1)B", "TIPUMITKA", 3aminumu
"Piusians (BB.2)" na: "®opmyny (BB.2)".
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counted on the left side of the table), change
"CMz" intOZ "sz".

53 Modification to BB.1.3
Paragraph "(3)B", replace:

"For latticed girders with parallel chords and
braces, for which the brace to chord diameter or
width ratio B is less than 0,6 the buckling length
Ler of a hollow section brace member without
cropping or flattening, welded around its
perimeter to hollow section chords, may
generally be taken as 0,75L for both in-plane
and out-of-plane buckling, unless smaller
values may be justified by tests or by
calculations.”

with:

"The buckling length Lcr of a hollow section
brace member without cropping or flattening,
welded around its perimeter to hollow section
chords, may be generally taken as 0,75L for
both in-plane and out-of-plane buckling. Lower
buckling lengths may be used based on testing
or calculations. In this case the buckling length
of the cord may not be reduced."

54 Modifications to BB.2.1

Paragraph "(1)B", change "by equation
(BB.2)" into: "by formula (BB.2)".

Paragraph "(1)B", Equation "(BB.2)" and
under the equation, change two times "Ii" into:
"Iv

Paragraph "(1)B", under Equation "(BB.2)",
description of "S", change "to be connected to
the beam at each rib" into: "to be connected to
the beam at the bottom at each rib".

Paragraph "(1)B", "NOTE", change "Equation
(BB.2)" into: "Formula (BB.2)".
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55 3mina no BB.3.1.1

Ilynkm "(1)B", Piensauns "(BB.5)" ma nio
PISHAHHAM, 3AMIHIOEMbCA 084 PA3U 3HAUCHHS
llltll Ha" IIIT ll.

Ilynkm  "(1)B", nio Pieuaunsm "(BB.5)",
3AMIHUMU.

"C1  xoeimieHt, 1O  3aICKUTH  BiX
HABaHTAXKEHHS 1 YMOB OOMUpaHHS KiHIIB, IO
HPUIMAIOTHCS 32 JIITEPaTyPHUMH JKepeaMu

Ha:

"C1 Koe(diIiexT, 110 3AJIEIKUTH BiJT
HABaHTAKCHHS Ta KIiHIEBHMX YMOB, SIKI MOXKHA
npuitasatd Ak C1 = Ko 2, ne Ke MOHa B3sTH 3
Tabmumi 6.6".

56 3mina no BB.3.1.2

Ilynkm "(3)B", saminumu "nus. BB3.1.1" na:
"mus. BB.3.1.1".

57 3mina no BB.3.2.1

Ilynkm  "(1)B",  Pisuauna "(BB.9)" ma
"(BB.10)",3aminumu "lt" na: "11".

Ilynkm "(1)B", mixc susnauennsmu "A" ma
"Whoiy", 0odamu:

"C1 KOoeIIli€eHT, i (0) 3aJIe)KUTH BIJI
HABAHTAKEHHSI Ta KIHIIEBUX YMOB, SIKI MOKHA
npuiinsaTh sk Cyp = Ke 2, me Ke MOYKHA BH3HAYUTH
3a Tabnmiero 6.6".

Ilynkm "“(1)B", nuowcue Pisnannus "(BB.10)",
nepenix uzHavensb 3aminumu mpu pazu "It na:
IIIT II.

58 3mina g0 BB.3.3.1

Ilynkm "(1)B", "Pucynox BB.4", szaminumu
"Bt > -1,0 omxe Pt = -1,0" na: " Bt < -1,0 oTke
pt=-1,0"

Ilynkm "(1)B", popmyna ona "Net", 3aminumu
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55 Modifications to BB.3.1.1

Paragraph "(1)B", Equation "(BB.5)" and
under the equation, change two times "Ii" into:
IIIT ll'

Paragraph "(1)B", under Equation "(BB.5)",
change:

"Cy is a factor depending on the loading and
end conditions to be taken from literature"

into:

"Cy is a factor depending on the loading and

end conditions and may be taken as C1 = k¢ 2,
where Kk is to be taken from Table 6.6".

56 Modification to BB.3.1.2

Paragraph "(3)B", change "see BB3.1.1" into:
"see BB.3.1.1".

57 Modifications to BB.3.2.1

Paragraph "(1)B", Equations "(BB.9)" and
"(BB.10)", change "I¢" into: "I ".

Paragraph "(1)B", between definitions of "A"
and "Wpiy", add:

"Cy is a factor depending on the loading and
end conditions and may be taken as C = k¢ 2,
where k. is to be taken from Table 6.6".

Paragraph "(1)B", under Equation "(BB.10)",
list of definitions, change three times "It into:
"Iv

58 Modifications to BB.3.3.1

Paragraph "(1)B", "Figure BB.4", change
"Bt > -1,0 thus ft =-1,0" into: " Bt <-1,0 thus Pt
=-1,0".

Paragraph "(1)B", formula for "Ne", change
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"|t" Ha: lll_l_lll

59 3mina 1o BB.3.3.2

Ilynkm "(1)B", "Pucynox BB.5", saminumu
HA38Y PUCYHKA HA.

"Pucynox BB.5: 3naueHHst MOMEHTY".

JCTY-H B EN 1993-1-1:2010
"I into: "I+,
59 Modification to BB.3.3.2

Paragraph "(1)B", "Figure BB.5", change the
title of the figure into:

"Figure BB.5: Moment values".
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