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HAIIOHAJILHUM BCTYII

Leit cranpapt € Totoxuuii nepekian Eurocode 3: Design of steel structures - Part 1-1: General
rules and rules for buildings (€Bpokon 3. IlpoekTyBaHHs cTayseBUX KOHCTpyKmii. Yactuna 1-1.
3aranpHi MpaBwMIIa 1 MpaBUIIa IS CIIOPY.) 3 TexHIYHOO nonpaBkoro EN 1993-1-1:2005/AC:20009.

EN 1993-1-1:2005 migrorosneno Texaiunum komiretom CEN/TC 250, cexperapiaToM SKOTO
kepye BSI.

J1o HaIIOHATFHOTO CTAHIAPTY JOJTYYCHO aHTJIOMOBHHH TEKCT.

Ha Teputopii Ykpainu sk HamioHanbHUN cTaHgapT nie niBa kojonka tekcty ACTY-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 cTaJeBUX KOHCTpyKIiii. YacTuHa 1-
1. 3aranpHi paBuiIa 1 paBUja AJis CIIOPYH), BUKIaJeHAa YKPAaiHCHhKOI MOBOIO.

Binnosigno no JIBH A.1.1-1-2009 «Cucrema ctanaapTu3alii Ta HOpMyBaHHS B OYiBHUIITBI.
OCHOBHI NOJIO)KEHHS» 1€ CTaHAapT BIIHOCUTHCS 10 KoMmiuiekcy B.2.6 «Koncrpykuii OyauHKIB 1
CHOPYI».

CraHmapT MICTUTh BUMOTH, SIK1 BIIMTOB1IAI0Th YAHHOMY 3aKOHOIaBCTBY.

HaykoBo-TexHiuHa opraHizamis, BiamoBimampbHa 3a 1ed cranmapT — TOB «Ykpaincbkuit
IHCTUTYT cTajeBuX KOHCTpYKLii iM. B.M. lllumMaHOBCHKOTOM.

Jlo cTanmapTy BHECEHO TaKi peaaKI[iitHi 3MI1HH:

- CJIOBa «Iei MDKHAPOJIHUMA CTaHIAPT» 3aMIHEHO Ha «IIeH CTaHIAapT»;

- CTPYKTYpHI eneMeHTH craHaapty: «OOxmanunky», «llepeamoBy», «HamioHanbHUN BCTYI»,
«BuszHaueHHs TOHATHY - OGOPMIICHO 3TiIHO 3 BUMOTAaMH HAIIOHAJBHOI CTaHIApTU3AIlii
VYkpainuy;

- 3 «llepenmoBu 1o EN 1993-1-1» y nei «HaiioHaaIbHUN BCTYI» B3ATE TE, M0 O€3MOCEePEaHBO
CTOCYETHCS IIBOTO CTAHAPTY;

- HaIlOHAJIBHUH JAOBIIKOBUH J0JIATOK HABEJICHO K HACTAHOBY JJI1 KOPHCTYBAyiB.

[Tepenix namionanbaux crannaptiB Ykpaiau (JACTY), ineatnuaux MC, nmocuiaHHs Ha 5Kl € B
EN 1993-1-1:2005, naBeaeno B moaatky HA.

Komii MC, HenpuiiHATHX SK HAIIOHAJIbHI CTaHIApTH, HA 5Kl € mocunanHs EN 1993-1-1:2005,
MoxHa oTpuMatu B ['ooBHOMY (hoHI HOpMaTHUBHUX NToKyMeHTIB J{IT « YkpHIHIL».

Texniuna monpaska EN 1993-1-1:2005/AC:2009 no EN 1993-1-1:2005 nonana B kinmi JJCTVY-
H B EN 1993-1-1:2010.
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Beryn

Le#t €poneiicekuii crangapt EN 1993, €Bpo-
kox 3: IlpoekTyBaHHSI CTaleBUX KOHCTPYKLUIH,
IIATOTOBJICHUH Texaiyaum KOMITETOM
CEN/TC 250 «bynaiBenbHi €Bpokoan», CeKpe-
TapiaT sikoro miarpumyersest BSI.

oMy E€BporneiicbkoMy cTannapTy Oyzae Haja-
HUH CTaTyc HAIIOHAIBFHOTO 3 MyOTIKaIli€o i1eH-
TUYHOTO TEKCTy a00 CXBaJICHHSAM HE Ii3HilIe
mucronmama 2005 poky 1 mpu ckacyBaHHI
KOH(UIKTYIOUMX HaIlIOHATBHUX CTAaHIApTIB HE
nizHime o6epesnst 2010 poky.

Januit €Bponeiicbkuii ctanaapt 3aminioe ENV
1993-1-1.

BiamoBinHO A0 mpaBUi BHYTPIITHBOTO PO3IO-
psaaxky CEN/CENELEC HamioHainbHi opraiu 3i
CTaHJapTHU3allil TaKuX KpaiH 3000B’s13aH1 OoBec-
TH y Ai0 el €Bpomneichkuil ctanaapT: ABCT-
pis, benbris, Benmuka bpuranis, I'peris, danis,
Icnannis, Icnania, Ipmanmis, Itanis, Jlrokcem-
oypr, Mansta, Hinepnanau, Himeyunna, Hop-
Beris, [lopryramis, ®iansanis, Opannist, Yecs-
ka PecniyOmika, I1IBemisa ta [lIBefinapis.

Foreword

This European Standard EN 1993, Eurocode 3:
Design of steel structures, has been prepared by
Technical Committee CEN/TC 250 «Structural
Eurocodesy, 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.



HAIIIOHAJIbHUM CTAHJIAPT YKPAIHI

€BPOKO]I 3: TIPOEKTYBAHHS CTAJIEBUX KOHCTPYKIII
YACTHUHA 1-1. 3AT'AJIBHI ITPABUWJIA T ITIPABUJIA JUJIA CITIOPY /]

EBPOKO/ 3: TIPOEKTUPOBAHUE CTAJIbHBIX KOHCTPYKIIUI
YACTD 1-1: OBIIIUE ITPABUIIA U ITIPABUJIA IS COOPYKEHU

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

OcHoBu nporpamu €Bpoxoay

Y 1975 poumi Kowmicis  €Bponelcbkoi
CriipbHOTH BHUpINIMIIA PO3NOYATH Iporpamy Jiit
y ramxy3i OyAiBHUIITBA Ha MiACTaBl CTaTrTi 95
Horoopy. Metoro mporpamu Oyn0 yCyHEHHS
TeXHIYHUX  TEPemKoa JUIs  TOPriBial  Ta
Y3TOJPKEHHS TEXHIYHUX YMOB.

VY pamkax 11iei mporpamu aiii Kowmicis B3suta Ha
cebe IHIIaTUBY BCTAHOBUTH CHUCTEMY Y3TOJ-
KEHHUX TEXHIYHUX TPaBWI ISl MPOCKTYBAHHS
OyIiBeJb 1 CIOPY/, SIKI HA MEPIIid cTajii Maau
CIIyTYBaTH aJIbTEPHATHBOIO YNHHUM HaI[IOHAJIb-
HUM TIPaBUJIaM JICP)KaB-4JICHIB, a 3pEIITOI0 Ma-
JIA 3aMIHUTH iX.

Yropogosx m’arHaauiatd pokiB  Kowicis 3a
nornomororo PoGoyoro komirery, A0 CKIamgy
SIKOTO BXOJIMJIM TMPEACTAaBHUKH JAEprKaB-uJICHIB,
Bela po3poOKy mporpamMu E€BpPOKOMAIB, SKa
npu3Bena A0 MyOsikalii KOMIUIEKTY MepIioro
MOKOJIIHHS €Bponeicbkux KoaiB y 80-X pokax.

VY 1989 pomi Kowmicis ta aepxaBu-unenu EU
(E€Bpomneiicbkoi CrinmpHoTH) Ta EFTA (Epomneii-
ChKO1 acoIiamii BUTbHOT TOPTiBii) Ha OCHOBI
yromu® mix Kowmicieto Ta CEN (€Bponeiichkum
KOMITETOM 13 CTaHJapTH3allil) BUPILIMIN Tepe-
JaTH TIATOTOBKY Ta MyOIikamito €BPOKOJIB
CEN 3a nomomoror cepii ManpaTiB, 1mo B
pe3yiabTati Hajano 6 €BpokoaaM y MailOyTHbO-
My crarycy €Bpormeiicbkoro cranmapty (EN).
e noB’si3ye €Bpokoau 3 mosoxeHHsMU Jlu-
pextuB Panm 1 pimens Kowicii mono €Bpo-

YUHHUHA BIJ

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
Commission's Decisions dealing with European




nercekux crangaprie (tooro dupekrtusu Panu
89/106/EEC miomo OyniBenbHHX BHPOOIB —
CPD - Tta [lupextuB Pamu 93/37/EEC,
92/50/EEC Tta 89/440/EEC BigHOCHO CycHilib-
HUX pOOIT Ta MOCIYT 1 €KBIBAJIEHTHHX IUPEK-
tuB EFTA, 3amoyaTtkoBaHux 100 IOMOMOITH
3aCHYBaHHIO BHYTPIIIHbOTO PUHKY).

CrpykTypHa mnporpama E€BpOKOIIB BKIOYAE
CTaHJapTH, SKI B OCHOBHOMY CKJIaJalOThCs 3
JEKITbKOX YaCTHH:

EN 1990 €spokoa: OcHOBH NpOEKTyBaHHS
KOHCTPYKIIH
EN 1991 €spokox 1: HapanraxkeHHs Ha
KOHCTPYKII{
EN 1992 €Bpokop 2: [IpoexkTyBaHHS OETOHHUX
KOHCTPYKI1H
EN 1993 €Bpokox 3: IlpoexkTyBaHHSs cTaneBUX

KOHCTPYKIIIH

EN 1994 €Bpoxkox 4: IlpoekryBaHHS
CTaIe0ETOHHUX KOHCTPYKIIIH

EN 1995 €spoxkox 5: IlpoekryBaHHS

JiepeB’ THUX KOHCTPYKLIN

EN 1996 €Bpoxon 6: [IpoexTyBaHHS KaM’ sTHUX
KOHCTPYKITIH

EN 1997 €Bpokon 7: I'eoTexHiuHE TPOCKTY-
BaHHSA

EN 1998 €Bpokon 8: IlpoekTyBaHHS KOHCT-
PYKIIiH TTPU CEHCMIYHOMY HaBaHTa)KCHH1

EN 1999 €spoxon 9: [IpoexTyBaHHs aTtOMiHi-
€BUX KOHCTPYKLIIH.

Crannmaptu €BpOKO/JIiB BU3HAIOTH BIAMOBIIATb-
HICTh PETYJIATOPHUX OPraHiB JAeprKaB-uiIeHIB Ta
3aXHINAIOTh X MPaBO Ha MPHU3HAYCHHS BEIU-
YHH, SKi TIOB’s13aHI 3 PEryJIOBaHHSIM ITUTaHHb
Oe3IeKr Ha HalllOHAJTLHOMY PiBHI TaM, Ji¢ BOHU
BIJIPI3HSIOTHCA.

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.

'Vroma wmix Kowmiciero €Bpomeiicbkux CHigbHOT i
€sporneiicbkkum KomitetoM 3i cranmaprtusarii  (CEN)
moxo poOoTH Han CBPOKOJAMH IS MPOEKTYBAHHS
6ynisens i criopyn (CONSTRUCT 89/019).

Crartyc Ta rajgy3b 3aCTOCYBaHHA
€Bpoxkoais

HepxaBu-unenu EU ta EFTA Bu3HaioTh, 1m0
€BpOKO/IU MiIOTh SK €TATOHHI JOKYMEHTHU s
TaKUX LUJIEH:

!Agreement between the Commission of the European
Communities and the European Committee for
Standardisation (CEN) concerning the work on
EUROCODES for the design of building and civil
engineering works (BC/CEN/03/89).

Status and field of application of
Eurocodes

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



— 5IK 3aci0 TOBEEHHS BIANOBIAHOCTI OyaiBelNb 1
CIIOpy OCHOBHMM BuMoram JlupexktuBu Panu
89/106/EEC, 3o0kpema ocHOBHiii BuMO03i N°1-
MexaHiyHa CTIHKICTP Ta CTaOUIBHICT 1
ocHoBHil BuM031 N°2 — [ToxexHa O6e3meka;

— SIK OCHOBA ISl YKJIAJaHHS KOHTPAKTIB JJIsI
OymiBeNb 1 CHOpyH Ta TOB’SI3aHUX 3 HUMHU
IH)KEHEPHUX TOCTIYT;

— SK OCHOBa Ui CKIAQJAHHS Y3TOJDKEHHX
TeXHIYHUX cnenudikamii ans  OyaiBeIbHUX
Bupo0OiB (ENs ta ETAS).

€BpOKO/M, OCKUIBKM BOHU 0e€3MocepeaHbo
BIIHOCATBCST 70 Oy/IBENIbHUX pOOIT, MaroTh
NPAMHUIA 3B 530K 3 TIYMAYHAMH JOKYMEHTaAMH>
po3ainy 12 CPD, He3Bakarouu Ta Te, 10 BOHH
MalTh PI3HY NPHUPOAY 3 TapPMOHI30BAaHUMU
CTaH[aPTaMU Ha BUPOOH®.

TakuM 9MHOM, TEXHIUHI aCIIeKTH, SIK1 ITOB’s3aHi
13 €BpokonaMu Jj1sl OyAiBeNb 1 CIOPYA, MOBHUH-
Hi B TIOBHIA Mipi OyTH pO3rasHYTUMHU TexHiu-
Humu komitetamu CEN Tta/um poGoummu rpy-
namu EOTA, ski po3poOIsitoTh CTaHIApTH Ta
OyIiBeNbHI BUPOOM 3 METOIO JOCSTHEHHS ITOB-
HOi CYMICHOCTI TEXHIYHUX crenudikamii 3
€BpOKOIAMH.

— 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.

2Bignosigao mo cr. 3.3 CPD OcHosui Bumoru (ER)
OTpUMAlOTh  KOHKpeTHY  (QopMy Yy  TIyMadHuX
JIOKyMEHTaX JUIsl CTBOPEHHS HEOOXIJHUX 3B’SI3KIB MiXk
OcHOBHMMH BuUMoramu ta maagatamu Ha hEN 1 ETA.

*Bignosizno g0 cr. 12 CPD TiiyMauHi JOKyMEHTH
MaroTh:

a) HajgaTd KOHKpeTHy (opmy OCHOBHHM BHMOTaM,
Y3TOJMBIIM TEPMIHOJIOTIIO 1 TEXHIYHI 3acajiyi 1 BKa3aBIIH
KJacu abo piBHI Ul KOXKHOI BUMOTH, JIe 1Ie HEOOXIHO;

b) BKa3aTH METOAW BCTAHOBJICHHS CITiBBIJIHOIIECHHSI MiX
OUMH K1acaMd a0o pIBHAMH BHUMOT 3 TEXHIYHIMH
BHUMOTaMH, HAIPHKIIA, METOOH PO3PaXyHKY 1 IIepeBipKy,
TEXHIYHI IPaBIIA MPOSKTYBAHHS 1 T. iH.;

C) CIYr'yBaTH pPEKOMEHMAINEI0 IS BCTAHOBIICHHS
Y3TOKEHUX CTaHIAPTIB 1 HACTAHOB Il €BPONEHCHKOTO
TEXHIYHOTO yXBAJICHHS.

€Bpokonn (HaKTUIHO BiAIrparoTh MOAIOHY ponb y cdepi
ER 1 i wactuni ER 2.

Crangaptu €BpOKOJIB HAJAIOTh 3araibHi Mpa-
BUJIa TPOCKTYBAHHA JISI IPAKTHYHOTO BHKO-
pPHUCTaHHS BCIX KOHCTPYKIIIM Ta IX KOMIOHEHTIB
SK TPaJUIIHHOTO, TaK 1 IHHOBAIIMHOTO Xapak-
Tepy. YHiKanbHi (QopMu KOHCTpyKuii abo
YMOBU HNPOCKTYBAHHS CHCI_Iia.HBHO HE OXOIUIIO-
IOTBhCA, 1 B Takux BHUITaJKaX MPOCKTYBAJIbLHUKY
noTpiOeH J10JaTKOBUM €KCIEPTHUH PO3TIISIL.

ZAccording 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.

3According 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
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.



HaunionajbHi cTangapTu, 1o
BIIPOBAUKYIOTH €BpoKOaH

HarionanbHi cTaHmapTé, MO BIPOBAHKYIOTH
€BpOKO/IM, MAIOTh MICTUTH MOBHUN TEKCT €B-
pokoy (BKIFOYAIOYHM BCl JOJATKH), OIyOJIiKO-
Banuii CEN, sixomy moxyrts nepenyBatu Ha-
IIOHATBHUN TUTYJIBHHHA JTUCT Ta HarioHaibHa
MepeaMoBa, a TaKOX MOXKYTh CYNPOBOKYBa-
trcs HarioHamsHUM J0JaTKOM.

HamionaneHuii 1o1aTOK Mae BKIIIOYATH 1H (Hop-
Mallll0 TUIBKH BIAHOCHO THX MapaMmeTpiB, sKi
3QJIUIIECHO BIIKPUTUMU B €BPOKOII JJI HAIlIO-
HaJIbHOTO BUOOPY, B1IOMI SIK HallIOHAJIbHO BU3-
HadyyBaHI MapaMeTpH, I iX BUKOPHCTAHHS
IpU TpPOEKTyBaHHI OyaiBenb Ta CHOPYA 1
BUKOHAaHHI IHXEHEPHUX pOOIT IUBUILHOTO
MpU3HAYECHHS Y KOHKPETHIN KpaiHi, a came:

— 3HaYeHHs Ta/abo KiacH, KMo B €BPOKOAI
JIAI0ThCS AlIbTEPHATHUBH;

— 3HAUEHHS /I I1X BHUKOPHUCTAHHS, SIKIIO B
€BpOKO/11 HABOAUTHCS JIUIIIE TO3HAYECHHS;

— cnenudiyHi AaHi, XapakTepHl I KpaiHu
(reorpadiuHi, KIIMAaTHYHI TOIIO), HAMPUKIIAI,
KapTa CHIry;

— mpoueaypa s il BUKOPUCTAHHS, SKIO B

€Bpokoi HaBOIATHCS aJTbTEPHATHBHI
MIPOLICYPH.

BiH Tako MOe MICTUTH.

— pilICHHS 11010 3aCTOCYBAaHHS

1H(pOpMAaIITHUX T0aTKIB;

— MOCWJIAaHHSI Ha JOJAaTKOBY HE CYyIEpPEeuHy
iHbopMaIlito Ui JOMOMOTH KOPUCTYBady Y
3aCcTOCYBaHHI €BPOKOTY.

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’3kH Mik €BpoKogaMHu Ta rapmo-
Hi30BAHUMH TeXHIYHMMHU crienudika-
nismMu (ENs and ETAS) nis Bupo0iB

HeoOxigHa y3ro/pKeHIiCTh MK TapMOHI30BaHU-
MU TEXHIYHHMH crienuikamisMu Uit Oy/Ii-
BEJIBHUX BHPOOIB Ta TEXHIYHMMH MpPAaBHIAMH
ans Oymisens i cmopyn®. KpiM Toro, moBHa
iHpOpMaris, SKa CyNpPOBODKYE MapKyBaHHS
CE OyniBenpHUX BHPOOIB 1 Ma€ BITHOMIECHHS 0
€BpOKOJIiB, IOBMHHA YITKO 3a3HA4yaTH, SKi
HalllOHAJTFHO BHU3HAUEHI MapaMmeTpu Oynu
MPUIHATI 10 yBaru.

Jonatkosa indopmanis
moxo EN 1993-1

Joxyment EN 1993 npusHauenuii mis
CyMICHOTO BHWIKOpHCTaHHS 3 €Bpokogamu EN
1990 - Basis of Structural Design («OcHoBH
npoektyBanHs»), EN 1991 — Actions on
structures («HaBaHTaxkeHHS Ta BIUIMBH Ha
Oyxiii 1 ciopyau») 1 EN 1992 — EN 1999 y
YacTUHAX,  WIO CTOCYIOTbCS  CTaJIeBUX
KOHCTPYKIIiH a00 iX eJIeMEHTIB.

EN 1993-1 € mepmor 3 TIIeCTH YacCTHH
nokymenta EN 1993 - IlpoekrtyBaHHs
CTaJICBUX KOHCTPYKIIH. Y HBOMY BHUKIAICHI
3arajbHi TpaBuja MPOEKTYBAaHHS, SKI MOBHUHHI
BUKOPUCTOBYBATHCSI 3 IHIIUMU YaCTHHAMH
EN 1993-2 — EN 1993-6.

EN 1993-1 Bxmouae 12 migyacTUH  Bif
EN 1993-1-1 10 EN 1993-1-12, 10
periaMeHTyI0Th KOHKPETHI CTaJIeBl €IeMEHTH,
IPaHUYHI CTaHU 200 THITH KOHCTPYKIIIH.

BiH Moke TakoX 3acTOCOBYBaTHCS s
MPOEKTHUX  BUMAJKIB, He mepeadayeHunx
€BpokogamMu  (IHIII  KOHCTPYKILIl,  1HHII
HaBaHTA)KCHHS, 1HIII MaTepiaik), 1 THM caMUM
CIIyTYBaTH MOCHJIKOBUM HOPMAaTUBHUM
JOKYMEHTOM JJISl IHIIUX TEXHIYHHX KOMITETIB
opranizauii CEN 3 nutanb OyaiBHHUIITBA.

EN 1993-1 npuzHaueHuii 1yis BUKOPUCTAHHS:

— KOMITeTaMH 3 MIATOTOBKHM pPErJIaMEeHTHHUX
JOKYMEHTIB 13 NpOEKTYBaHHs, CTaHAapTiB Ha
BHUKOHAaHHA POOIT Ta BUIIPOOYBaHb;

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;

4Jlmeucs ct. 3.3 Ta c1.12 CPD, a takox 4.2, 4.3.1, 4.3.2
Ta 5.2 1D 1.

— 3aMOBHUKaMU (Hampukian, s Qopmyto-
BaHHS CIEIU(IYHUX BUMOT);

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.

—clients (e.g. for the formulation of their
specific requirements);



— IIPOEKTYBAJIbHUKAMH Ta KOHCTPYKTOPaMHU;
— BIIMIOBITHUMU JICP>KaBHUMH OpraHaMHu.

PexomeH10BaHI YMCIIOBI 3HAYEHHS YaCTKOBUX
KoeilieHTIB HAAIMHOCTI Ta IHIIUX HapaMeTpiB
Oe3nekn BUOpaHi TakWUMH, MO0 3a0e3MeUnuTH
NPUAHATHUNA ~ piBeHb  HaJiiHOCTI.  BoHHK
BCTAaHOBJICHI 32 TMPHIYIIEHHS, MO IpH
MPOBEACHHI POOIT TapaHTYeThCS HAJCKHUN
piBEeHb BUKOHAHHS Ta KOHTPOJIIO SKOCTI.

HamioHaJbHU 101ATOK 10
EN 1993-1-1

[eit cranmapT Hagae 3HAYECHHS 3 MOCWJIAHHAM
70 TPUMITOK, Y THX BHMaJKaX KOJU MOKHA
BUKOPUCTOBYBATH HalloHaIbHUN BUOIp. Takum
yuHOM, HarioHanpHUN  cTaHmapT,  SAKUH
BrpoBapkye EN 1993-1-1, mnoBuHeH MaTu
HamionansHuii 104aTOK, SIKAWA BKJIIOYaB O yci
HaIllOHAJTFHO  BU3HAUEHI TapameTpH, M0
BUKOPHCTOBYIOTHCSI npu MPOEKTYBaHHI1
CTaJIeBUX KOHCTPYKIIIH, iK1 Oy1yTh OOy 10BaH1
y BIAMOBIAHIN KpaiHi.

HamionansHuM BHOOPOM J03BOJICHO BBIMTH /10
EN 1993-1-1 3a momomororo:
-2.3.1(1)
-3.1(2)
-3.2.2(1)
-3.2.3(1)
-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)
-7.2.1(1)B
-7.2.2(1)B
-7.2.3(1)B

- BB.1.3(3)B

1 3ATAJIBHI TOJIOKEHHSA

1.1 TAJTY3b 3ACTOCYBAHHS

— 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(2)
-3.1(2)
-3.2.2(2)
-3.2.3(2)
-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(2)
-6.3.2.3(2)
-6.3.2.4(1)B
-6.3.2.4(2)B
-6.3.3(5)
-6.3.4(2)
-7.2.1(1)B
-7.2.2(1)B
-7.2.3(1)B

- BB.1.3(3)B

1 GENERAL

1.1 SCOPE



1.1.1 I'any3b 3actocyBannsi €Bpoxonay 3

(1) €Bpokoj1 3 3aCTOCOBYETHCS AJIs MPOEKTYBAHHS
CTaJIeBUX KOHCTPYKIii OyziBenb 1 criopyn LMBi-
JHHOTO TpHU3HAYCHHs. BiH BIANOBiTa€ MPHUHIIH-
mam 1 TEXHIYHUM BHMOTaM IOJI0 Oe3IeKu Ta eKc-
TuTyaTamii KOHCTPYKIIi, OCHOBaM iX IPOEKTY-
BaHHS 1 MEPEBIPHOTO PO3pPaxXyHKY, HABEJCHUM Y
EN 1990 — OcHoBM npoeKkTyBaHHS KOHCTPYKIIiii.

(2) €Bpoko 3 0XOIUTIOE JIMIIIE BUMOTH IIOJO0 HE-
Cy4oi 3JaTHOCTI1, €KCIUTyaTaliiHOi MPUAATHOCTI,
JIOBIOBIYHOCTI Ta BOTHECTIMKOCTI  CTaJeBHUX
KOHCTPYKIIA. [HIIT BUMOTH, MO CTOCYIOThCH,
HampuKJIag, Teio- abo 3BYKOI30JIAlli, He
PO3IIIAIAI0ThCS.

(3) €Bpoxon 3 mpusHaueHUW 7S 3aCTOCYBAHHS
CIUTHFHO 3 TAKUMHU HOPMATHBHUMH JTOKYMEHTAMH:
—EN 1990 “OcHoBu mpoekTyBaHHS KOHCTPYK-
i

— EN 1991 “HaBanTa)XeHHS Ha KOHCTPYKIIii;
—EN, ETAG i ETA Ha OyaiBenbHi BHpOOH, 110
BITHOCSITBCSI JIO CTAJI€BUX KOHCTPYKIIIH;

—EN 1090 “BuroTtoBieHHsI CTaJeBHUX KOHCTPYK-
mind. Texuaigai Bumoru’;

—EN 1992 — EN 1999 y wactunax, siKki CTOCY-

IOTHCS CTAJIEBUX KOHCTPYKITIK a00 1X €JIeMEHTIB.

(4) €Bpokoj1 3 MOIUICHO HA TaKi YaCTHHU:

EN 1993-1 IIpoekTyBaHHS CTajleBUX KOHCTPYK-
nid. OCHOBHI MOJIOKEHHS. 3arajbHI MpaBuia 1
MpaBHiIA IS CHOPY/I.

EN 1993-2 IlIpoekTyBaHHS CTajeBUX KOHCTPYK-
mir. CraneBi MOCTH.

EN 1993-3 IlIpoekTyBaHHS CTajeBUX KOHCTPYK-
nii. bamrtu, morau 1 BUTSHKHI TpYOH.

EN 1993-4 IIpoekTtyBaHHSI CTale€BUX KOHCTPYK-
uiit. Cusocu, pesepByapu i TpyOOTIPOBOIH.

EN 1993-5 IIpoektyBaHHSI CTaleBUX KOHCTPYK-
min. [Tami.

EN 1993-6 IIpoektyBaHHSI CTaleBUX KOHCTPYK-
uii. ITinkpanoBi KOHCTPYKIIii.

(5) Ipu Buxopucranni EN 1993-2 — EN 1993-6
HEOOXIJTHO BpaxOBYBAaTW 3arajbHi IpaBHia,
BcranoBieHi B EN 1993-1. IlpaBuna, HaBeneHi B
EN 1993-2 — EN 1993-6, q1omoBHIOIOTH 3arajibHi
npaBuia, BcraHosieHi B EN 1993-1.

(6) EN 1993-1 «OcHOBHI MOJIOKEHHS. 3arajibHi
NpaBWIIa Ta MPaBHiIA IS CIOPY/A» BKITIOYAE:
EN 1993-1-1 [IpoexTyBaHHS CcTalleBUX KOHCTPYK-

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.

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



1iil. 3aranpHi IpaBuiIa Ta MpaBUiia JJIs CIOPY/.
EN 1993-1-2 [IpoekTyBaHHS CcTaleBUX KOHCTPYK-
uiil. [IpoekTyBaHHS KOHCTPYKLIN 3 ypaxyBaHHSIM
BOTHECTIMKOCTI.

EN 1993-1-3 [IpoekTyBaHHS CTalleBUX KOHCTPYK-
1iid. XonomHo(pOpMOBaHI €JIECMEHTH Ta JTUCTH.

EN 1993-1-4 [IpoekTyBaHHS CTalIeBUX KOHCTPYK-
mii. Heipxagitodi craii.

EN 1993-1-5 [IpoekTyBaHHS CTalleBUX KOHCTPYK-
1iii. JIMCTOBI KOHCTPYKTHBHI €IEMEHTH.

EN 1993-1-6 [IpoekTyBaHHS CTalleBUX KOHCTPYK-
ii. MIIHICTE Ta CTIMKICTHE OOOJIOHOK.

EN 1993-1-7 [IpoekTyBaHHS CTalleBUX KOHCTPYK-
mii. MIMHICTE Ta CTIMKICTh IIOCKHX JIMCTOBHUX
KOHCTPYKIIH pu Il MIOIIEPEYHOT O
HaBaHTAXXCHHS.

EN 1993-1-8 [IpoekTyBaHHS CcTalleBUX KOHCTPYK-
uii. [IpoexTyBaHHs 3'€THaHb.

EN 1993-1-9 [IpoekTyBaHHS CcTalleBUX KOHCTPYK-
1. BroMHa MIIHICT CTaJIeBUX KOHCTPYKITIH.

EN 1993-1-10 IIpoekTyBaHHSI CTaJeBMX KOHCT-
pykuiif. BuOip crani 3a ymapHOw B S3KICTIO 1
BJIACTUBOCTSIMHU Y HANIPSIMKY TOBIIUHH MTPOKATY.
EN 1993-1-11 IIpoekTyBaHHSI CTaJeBUX KOHCT-
pykiii. ITpoekTyBaHHS KOHCTPYKIIIA 13 CTajeBH-
MU €eJIEMEHTaMH, 110 MPAIIOI0Th Ha PO3TATHEHHS.
EN 1993-1-12 IlpoekTyBaHHS CTajJe€BUX KOHCT-
pykiii. JlogatkoBi mpaBuiia uisi KOHCTPYKITIH 3
BHUCOKOMIIIHOT CTaJIl.

1.1.2 Taay3ss 3acrocyBaHHsi Yactuum 1-1
€Bpoxony 3

(1) ¥ EN 1993-1-1 naBeneHi OCHOBHI IpaBuja
MPOEKTYBaHHSI KOHCTPYKIIHA 13 CTalli 3aBTOBIIKH
t> 3 mM. HaBezieHi Takok J0AaTKOBI MOJIOKEHHS
10JI0 TPOCKTYBaHHS OyiBEIb 13 CTaJE€BUX KOH-
cTpykuid. L[i m0maTKOB1 MOJOKEHHS MO3HAYECHI
OykBOIO «By», siKa € HACTyNHOI 3a HOMEPOM
ab3arry, Tak: ()B.

[NPUMITKA. [ns xomogHO(OPMOBAHHMX TOHKOCTIHHHX
€NIEMEHTIB 1 MPOQiNbOBAaHUX JIUCTIB 3aBTOBIIKKA t < 3 MM
nuBuch EN 1993-1-3.

(2) EN 1993-1-1 MicTUTh HACTYIIHI PO3ILIH:

Po3ain 1: 3aranpHi MOJIOKEHHS

Po3nin 2: OcHOBU MPOEKTYBaHHSA

Po3znin 3: Marepianu

Po3ain 4: JIoBroBigHiCTh

Po3nin 5: Po3paxyHOK KOHCTpYKILIIH

Posznin 6: I'panudHi CTaHM 32 HECYYOIO 3/IaTHICTIO

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:

Section 1: General

Section 2: Basis of design

Section 3: Materials

Section 4: Durability

Section 5: Structural analysis

Section 6: Ultimate limit states



Posnin 7: I'pannyHi cTaHW 3a EKCIUTyaTaIliifHOIO
MPUIATHICTIO

(3) Po3gimu 1-2 MicTATH JONATKOBI MYHKTH [0
tnx, mo HaBemeni B EN 1990 «OcuoBu
MPOEKTYBAaHHS KOHCTPYKIIii».

(4) Y posmuri 3 pO3TISHYTI BIACTHBOCTI
MaTtepiagiB  KOHCTPYKIIH 3 HHU3BKOJICTOBAHHUX
KOHCTPYKLIHHUX CTaJeH.

(5) Y po3aini 4 HaBeneHi 3arajibHI MpaBuia o010
JIOBIOBIYHOCTI.

(6) Po3min 5 crocyerbest po3paxyHKy KOHCTPYK-
LI, OpU BUKOHAHHI SKOTO €JIEMEHTH MOXYThb
OyTH 3MOJENbOBaHI 3 JIOCTaTHHOIO TOYHICTIO SIK
JHIAHI €IEMEHTH ISl 3arajlbHOTO PO3PAXYHKY.

(7) Y posainmi 6 HaBemeHi IeTanbHI TpaBUiIa
MIPOEKTYBaHHS MOTIEPEYHHX NEPepPi3iB 1 €JIEMEHTIB
KOHCTPYKIIH.

(8) Y poznini 7 HaBeaeH1 MpaBwiia OIIHKK €KCII-
JyaTaniiHoO1 MPUAATHOCTI.

1.2 HOPMATHUBHI IOCUJIAHHSA

(1) Janmii €BpomelChKUII CTAaHAAPT MICTHTD
maToBaHlI YA HEmAaroBaHl  NOCWIAHHA 3
MOJIOXKEHHSIMH 1HIIKUX TyOmikamiii. [{i HopmaTtuBHI
MMOCUJIaHHS HAaBEACHI Y BIAMOBIAHUX MICIIX
TEKCTy Ta BHECEHI JO0 CHucKy myOmikamii. s
JAaTOBAaHMX I[IOCWJIaHb HACTYMHI MOMpaBKu abo
3MIHK B Oyap-fKMX 3 IUX MyOdiKamii
NPpUUMaKOTBCA UM E€BPONEUCHKUM CTAaHAAPTOM
TUIBKK y pa3i, KOJU IIi TOmpaBkKu abo 3MIHU
3apeectpoBaHi. Jlia HemaTOBaHMX MOCHJIAHBb
3aCTOCOBYETHhCSI OCTAHHSA peIaKIlis MmyoOmikamii
(BKJIFOUAFOYH TTOTIPABKH).

1.2.1 3aranbHi HOpMAaTUBHI NOCUJIAHHS

EN 1090 BurortoBieHHsI cTajleBUX KOHCTPYKIIIH.
TexHigH1 BUMOTH.

EN ISO 12944 ®ap6u i naku. 3axuCT CTaJeBHX
KOHCTPYKLIN BiJ KOpO3ii 32 JOMOMOTOI0 CHCTEM
3axXMCHOTO (papOyBaHHS.

EN 1461 Tapsdye ouMHKYBaHHS 3aJi3HUX 1
CTaJeBUX BHMPOOIB 3aBOJCHKOIO BHUIOTOBIJICHHS.
TexHigH1 yMOBU 1 METOH BUIPOOYBaHb.

1.2.2 Cranpapti Ha 3BaplOBaJIbHi KOHCTPYKT-
miiiHi cramdi

Section 7: Serviceability limit states

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

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

(5) Section 4 gives 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 1SO 12944 Paints and varnishes —
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 Bupobu 3 rapsueKaTaHHX
KOHCTpYKIiHHUX cranei. Yactuna 1. 3arambHi
YMOBH TOCTauyaHHS.

EN 10025-2:2004 Bupobu 3 rapsueKkaTaHHX
KOHCTPYKIiHHUX craneir. Yactuna 2. TexHiuHi
YMOBH TIOCTAa4aHHS HEJIETOBAHUX KOHCTPYKIIiH-
HHUX CTaJICH.

EN 10025-3:2004 Bupobu 3 rapsdeKkaTaHHX
KOHCTpYKIiHHUX craneir. Yactuna 3. TexHiuni
YMOBH IOCTa4aHHsI HOPMAaJIi30BaHUX / HOPMaJIi30-
BaHUX Y TPOIIECi MPOKATKU 3BapIOBaHUX JPiOHO-
3€pHUCTUX KOHCTPYKIIMHUX CTaleH.

EN 10025-4:2004 BupoOu 3 rapsdekaTaHHX
KOHCTpyKIIHHUX cTtaner. Yactuna 4. TexHiuHI
YMOBH TIOCT@4aHHS TEPMOMEXAaHIYHUX KaTaHUX
3BaplOBaHUX JAPIOHO3EPHUCTUX KOHCTPYKLIHHUX
CTaJIeH.

EN 10025-5:2004 Bupobu 3 rapsdeKaTaHHX
KOHCTpYKIIHHUX cTane. Yactuna 5. TexHiuHI
YMOBH T[IOCTauyaHHs KOHCTPYKIIMHMX cTajnei
MIJABUIIEHOI CTIMKOCT1 0 aTMOC(epHOT KOPO3ii.
EN 10025-6:2004 Bupobu 3 rapsdeKaTaHHX
KOHCTPYKIIHHUX cTane. Yactuna 6. TexHiuHI
YMOBH TIOCTa4aHHS JIUCTOBOTO TpPOKAaTy 3
BUCOKOMIIIHMX  CTajei,  3arapToBaHUX 3
MOAAJBIINM BiIIyCTKaHHSIM.

EN 10164:1993 CraneBi BupoOH 3 MOKpaIeHUMH
nedopMaIliiHIMA BJIACTUBOCTAMH Y HAMPIMKY,
MEePIEHINKYIIPHOMY 710 TIOBEpXH1 BUpoOy — Tex-
HIYHI YMOBH TIOCTa4aHHS.

EN 10210-1:1994 TapsiuenedopmoBani mpodini
3aMKHYTOTO Tepepi3y 3 HeJIeroBaHUX IpiOHO3ep-
HUCTUX KOHCTPYKIIHHHMX ctamed — YactuHa 1:
TexHi4H1 yMOBHU MMOCTAYaHHSI.

EN 10219-1:1997 XomoanodopmoBaHni mpodini
3aMKHYTOTO TIepepidy 3 KOHCTPYKIIHHOI cTajii —
Yactuna 1: TexHidyH1 yMOBHU MOCTavyaHHS.

1.3 IPUIIYIHEHHSA
(1) [HonatkoBo [0 3araibHUX IPHITYIICHb
EN 1990 BUKOPHUCTOBYIOTHCS HACTYIH1

MIPUITYLICHHS
— BUTOTOBJIEHHS 1 MOHTaX Bigmosigac EN 1090

1.4 BIIMIHICTh MIXK [NPUHUUIIAMU
TA IPABUJIAMHU BUKOPUCTAHHSA

(1) 3acTocoByroThcs TpaBmia, HaBeneHi B EN
1990 1.4.

1.5 TEPMIHU TA BUSHAYEHHS

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:

— 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) 3acrocoByroThCS HaBeJIeHI Yy

EN 1990 1.5.

IIpaBuUIIa,

(2) Y EN 1993-1-1 BUKOPUCTOBYIOTbCSI HACTYIIHI
TEPMIHH Pa30M i3 HACTYITHUMU 3HAYCHHSIMHU:

15.1 pama

KOHCTpYKIiss B Iylomy abo ii wacTuHa, IO
CKJIAJIA€TBCSI 3  CYKYNHOCTI  Oe3rmocepenHbo
3’€IHAaHUX KOHCTPYKTHBHHMX €JIEMEHTIB, IO
CIUTBHO CIIPUIMAIOTh HABAaHTAKEHHS; [IEH TepMiH
BIIHOCUTBHCS SIK JIO CYLIUIBHHX paM, Tak 1 10 pam
rpaTyacTux; BiH BKJIIOYAE 5K TJIOCKI paMH, Tak 1
IIPOCTOPOBI paMu

1.5.2 migpama
e pama, UI0 € YacTUHOI OUIbIIOI pamu, aie
MOK€ PO3TIIAIATHCh SK 130JbOBaHA pama TIpU

PO3paxyHKy

1.5.3 Tan pamu

TEPMIHH, 1[0 BUKOPHUCTOBYIOTHCS IS 3a3HAYCHHS
BIZIMIHHOCTEH MK paMaMH:

— HamiBIIApHIpHA, JUISI K01 KOHCTPYKTHBHI
BJIACTUBOCTI €JEMEHTIB Ta 3’€QHaHb IIOBUHHI
JeTaJbHO  BpPaxoOBYBAaTUCh IPU  3arajibHOMY
PO3paxyHKYy;

— Oe3mapHipHa, I AKOI TPH  3arajibHOMY
pO3paxyHKy HEOOXiJHO BpaxOBYBaTH JIMIIIEC
KOHCTPYKTHBHI BJIACTUBOCTI1 €JIEMEHTIB;

— IIapHipHA, Ui IKO1 He BUMAraeThecs 1100 BY3IU
CHpUMMAaTd MOMEHTH

1.5.4 3araabHuii po3paxyHoOK
BH3HAYEHHsS CYMICHOTO Ha0Opy BHYTPIIIHIX
3yCHJIb Ta MOMEHTIB y KOHCTPYKIIi, sKi
3HAaXOJAThCS y CTaHi PIBHOBAard, 3 KOHKPETHUM
HaO0OPOM BILTUBIB HAa CUCTEMY

1.5.5 KOHCTPYKTHBHA JI0BKHHA

BIACTaHb y JaHIi IUIONMHI MDK JBOMa
CYMDKHUMH  TOYKAMH, y  SKHX  E€JIEMEHT
3aKpIMUIEHUH BiJl MOTIEPEUHOT0 MepeMillieHHs, abo
MDK OJHICIO TAKOIO TOYKOIO Ta KIHI[EM eJIEMEHTA

1.5.6 noB:kMHA BUTMHY

crcTeMa JIOBXXKHH TaKoT'o JK CaMOTo MoAI0HOT0
CerMEHTY 3 IITHU(PTOBUMH KIHLSAMHU, sIKA MAE
aHAJIOTIYHUH OMip BUTHHY K 1 HASBHUI €JIeMEHT
ab0 CerMeHT elleMeHTYy

(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

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 edexT 3ani3HeHHSA 3CyBY

HEPIBHOMIPHHUI PO3IOALT HANPYXKEHb y MUPOKUX
MOJIMISIX, OOYMOBJIEHUH JedopMaliiMu 3CYBY;
BiH BpPaxOBYEThCS  IIJISIXOM  BHKOPHCTAaHHS
3MEHIICHOT «e()EeKTUBHOD IIMPUHU TOJHULI TPU
OIIHIII HAIIMHOCTI

1.5.8 nmpoekTyBaHHS 32 HECY4O0I0 31aTHICTIO
IMPOCKTYBAHHA 3 YpaxyBaHHAM IJIACTUYHUX
nedopmMariiii  eleMeHTa Ta Horo 3’€HaHb, IO
3a0e3reyye  JTOJaTKOBY  HECydy  3JaTHICTb
eJIeMeHTa Ta Moro 3’€JHaHHb

1.5.9 onHopinHuii e1eMeHT
€JIEMEHT 3 TNOCTIMHMUM MONEPEeYHUM Iepepi3omM
B3JIOBXK YCI€T CBO€T TOBKHHHU.

1.6 MO3HAYEHHSA

(1) YV upomy craHmapTi BHUKOPHUCTOBYHOTHCS
MMO3HAYEHHs, 1[0 HaBEIEH] Aal.

(2) MonatkoBi mo3HAYEHHST BU3HAYAIOTHCS TaM, JI€
BOHM 3'ABJISIFOTHCS BIIEPIIIE.

I[MPUMITKA. IMo3HaueHHs BHOPSAKOBaHI Y MOCIITOBHOCTI
ix mepmoi nosiBu B EN 1993-1-1. [lo3HaueHHST MOXYTb
MAaTH Pi3Hi 3MICTH.

Pozoin 1

X - X  BICh B3IOBX €JIEMEHTA

Y-V BICh IIONIEPEYHOTO TEPEPI3Y

Z-Z BICh IOMEPEUHOTO MEPEPBYy

U-U OCHOBHa TOJIOBHA Bich (TaMm, J¢ BOHa HE
crmiBmajae 3 Biccro Y-Y)

V-V JpyropsjiHa roJioBHa BiCh (Tam, Ji¢ BOHA
HE CITIBIIAJa€ 3 BICCHO Z-Z)

b LIMPUHA TIOTIEPEYHOTO Tepepizy

h BHCOTA MOIMEPEYHOT0 Mepepizy

d BHCOTA MPSAMOT YaCTUHU CTIHKH

tw TOBIIMHA CTIHKHU

ts TOBIIMHA ITOJIULI

r pajiyc Coly4eHHs IIOBEPXOHb

r pajiyc KOpeHs 3BapHOTO IIIBa

I pajilyc KpOMKH JIMI[LOBOI MOBEPXHI 1IBA
t TOBIIMHA

Po3oin 2

Py HOMIHANbHE 3HAYCHHS 3YCHIUIS TOTEepe-

HBOTO HATATY, SIKE€ MPUKIATAECTHCS M1 Yac
MOHTaXY
eP HOMIHAJIbHE

3HaA4YCHHA 3YyCUIIIIA B iIl

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 axis of a cross-section

z-z  axis of a cross-section

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)

b width of a cross section

h depth of a cross section

d depth of straight portion of a web
tw web thickness

te flange thickness

r radius of root fillet

r radius of root fillet

) toe radius

t thickness

Section 2

Pk nominal value of the effect of

prestressing imposed during erection

Gk nominal value of the effect of



HOCTIMHUX BIUIUBIB

Xk XapaKTePUCTUYHI 3HAUYCHHS BIACTUBOCTEH
Marepiany

X HOMIHANIbHI ~ 3HAUEHHS  BIIACTHUBOCTEH
Marepiany

Rq PO3paxyHKOBE 3HAYCHHS OTOPY

Rk XapaKTePUCTHYHE 3HAYCHHSI OTIOPY

Ym 3arajlbHUi 4aCTKOBUM Koe]irieHT
HAITHOCTI

Ywi JaCTKOBUH KOCPIIEHT HATIHHOCTI

Y e YaCTKOBHM KOE(IIIEHT HAAIMHOCTI ISt
BTOMU

n nepeBiIHuN KoedilieHT

a, MMO3HAYCHHS TECOMETPUYHUX JTAHUX

Po30in 3

fy MeXa TeKy4OCTi

fu TUMYACOBHH OITIp

Ren MEXa TEKy4OCTi, IO TPHHUMAETHCST 3a
CTaHJapTaMH Ha BUPOOH

Rm TUMYAacOBUH OIIp, IO NPUHAMAETHCS 3a
CTaHJapTaMH Ha BUPOOH

Ao MOYaTKOBA TIJIOIIA TTOTIEPEYHOTO TIepepizy

gy nedopmartisi Ha MeXi TEKy40CT1

gy nedopmartisi Ha MeX1 MIITHOCTI

Zgd HEOOXiTHE PpO3paxXyHKOBE Z-3HAYCHHH,
10 3aJICKUTH Bl BETUYHHU JehopmaIriii,
00yMOBJIEHUX  OOMEXKEHOI  YCaJKOIO
MeTaly MiJl 3BapHUMHU [IBaMHU

ZRrd JOIYCTUME PO3paxyHKOBe Z-3HaYCHHS

E MO/TyJIb TIPYHOCTI

G MO/TYJIb 3CYBY

v koediuienT Ilyaccona y npyxHiit craaii

o KoedirieHT JIHIKHOTO TEIUIOBOTO
PO3IINPEHHS

Po30in 5

O, KoediIieHT, Ha SIKUK HEOOX1THO 301IbIIN-
TH PO3PaXyHKOBI HaBaHTaXEHHS, 1100
JOCATHYTU BTpPATH CTIMKOCTi y MpPYXKHii
cTajii 3a 3arajJbHOI0 POPMOIO

Fed PO3paxyHKOBE HABaHTAXCHHSI Ha
KOHCTPYKIIiO

Fer KPUTUYHE HABAaHTAXEHHSA y NPYKHIN
cragii Juid 3aragbHoi (QOpMH  BTpaTH
CTiMiKOCTi, oOOuYMCIeHEe 3a MOYaTKOBOIO
MPYKHOIO JKOPCTKICTIO

Hed PO3paxyHKOBE 3HAYEHHS TOPU30HTAIBHOI

peakiii B HWXKHIM 4acTHHI MOBEpXYy BiX
TOPU30HTAIBHUX HaBaHTAXKEHb i

permanent actions

characteristic values of material

Xk
property

X nominal values of material property

Ry design value of resistance

Rk characteristic value of resistance

Yw general partial factor

Ywi particular partial factor

vYwe  Ppartial factor for fatigue

n conversion factor

a, 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

gy yield strain

€u ultimate strain

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

Zr¢  available design Z-value

E modulus of elasticity

G shear modulus

Y Poisson's ratio in elastic stage

o coefficient ~ of  linear  thermal
expansion

Section 5

O, factor by which the design loads
would have to be increased to cause
elastic instability in a global mode

Fed design loading on the structure

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

Hes  design value of the horizontal

reaction at the bottom of the storey to
the horizontal loads and fictitious
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(IKTUBHUX TOPU30HTATIBHUX CHII

CyMapHe pPO3paxyHKOBE BEpPTHKAJIbHE
HAaBAaHTAXKEHHS HA  KOHCTPYKIIO B
HWDKHIN 9aCTHHI TOBEPXY

TOPU30HTAIIbHE TEPEMILICHHS BEPXHbOT
YaCTUHU TIOBEPXY BITHOCHO HIKHBOI
YaCTUHH MTOBEPXY

BHCOTa MIOBEPXY

YMOBHA THYYKICTb

pPO3paxyHKOBE 3HAYEHHS MO3J0BXHBOI
CHITH

3arajibHa MI0YaTKOBa HEJOCKOHAJICTh
OCHOBHE  3HAa4YeHHsd JUId  3arajbHOI
MIOYaTKOBOI HEJOCKOHAJIOCTI
3HWKYBaJIBbHUHN KOe(DillieHT 1 BUCOTH h,
110 3aCTOCOBYETHCA ISl KOJIOH

BHCOTa KOHCTPYKII{

3HIKYBJIBHUN KOE(ILIEHT JUIsl KUIBKOCTI
KOJIOH Yy psiy

KUIBKICTh KOJIOH Y PSIAY

MaKCHMaJIbHa HEIOCKOHAIICTh €JIEMEHTa

JOBXXHHA CJICMCHTA

aMIUTITyTHe 3Ha4YeHHS GOpPMH BTpaTH
CTIHKOCTI1 B MPY>KHINA cTaii

dbopma BTpaTH CTIMKOCTI B TIPYXKHIA
crazil

pPO3paxyHKOBE 3HAUYEHHA MaKCHUMaJbHOI

HEJIOCKOHAJIOCTI

XapaKTCPUCTHYHUHA  OMIp  KPUTUYHOTO
MOTIEPEYHOTO TIEPEPi3y MPH J1ii MOMEHTY
XapaKTePUCTUYHUA  OMIp  KPUTUYHOTO
MOTIEPEYHOTO nepepidy  mpm  mii

II03I0BKHbBOT CHIIH
KoediIieHT HEA0CKOHAIOCTI

3TUHAJIBHUA MOMEHT, OOYMOBJICHUN Mcr Y

KPUTHYHOMY TIOTIEPEYHOMY Tepepisi
3HIDKYBQJIbHUN KoedimieHT IS
BIJIMTOBITHOT KPUBO1 BTPATH CTIHKOCT1
MIHIMQJIbHHH  KOoe(dilieHT 30UIbIICHHS
CHIIH JIE TOCITHEHHS
XapaKTepUCTUYHOTO oTopy 0e3
ypaxyBaHHS BTpaTu CTIHKOCTI1
MiHIMaTbHUN  KOE(IlieHT 30UIbIICHHS
CWJIH JJISl TOCSITHEHHSI BTPATH CTIMKOCTI B
NPYXXHIN cTafil
eKBIBaJICHTHA
TOBYKHUHU
MIPOTHUH Y IUIOMIMHI CUCTEMH B’si3ei

cHulia Ha OAWHHUIIIO

VEd

OH,Ed

Z > =

Ed

g

€o0.d
Mgk

NRk

El 0,

Olult,k

Olcr

horizontal loads
total design wvertical 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

imperfection factor
bending moment due to ne at the

critical cross section
reduction factor for the relevant
buckling curve

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

minimum force amplifier to reach the
elastic critical buckling
equivalent force per unit length

in-plane deflection of a bracing
system



d, €KBIBaJICHTHA pPO3paxyHKOBa CHJIa Ha
OJIMHUILIIO JIOBXKUHH

Mes  po3paxyHKOBMI 3rHHaIbHUI MOMEHT

k Koe(illieHT 715 3HAYCHHS €0,

€ nedopmartist

o HaTPYKEHHS

OcomEd MAKCHUMAaJIbHE PO3PAaXyHKOBE CTHUCKAIbHE
HaINPYXCHHSI B €JIEMEHTI1

L OBYKUHA

€ KOC(IIiEHT, 10 3aJIeKUTh Bif Ty

c IMprHa abo BHCOTA YaCTHHU
TOTIEPEYHOTO Tepepi3zy

o CTHCHYTA YaCTHHA MOTIEPEYHOTO TIepepi3y

] CHIBBIIHOIIICHHS HaIpy>XeHb abo
nedopmarriit

Ko KOoe(DilLli€HT BTPATU CTIHKOCTI MJIACTUHKU

d 30BHILIHIN JlaMeTp Kpyriaux TpyOuyacTux
nepepizis

Po30in 6

YMo YacTKOBHUI KOEQIIIEHT OMopy morneped-
HUX Nepepi3iB HE3aIEKHO BiJl KIacy

YM1 YaCTKOBHUI KOE(]ILIEHT OMOpY eNeMEHTIB
MpU TIEepeBIpKax BTpPaTH CTIHKOCTI ere-
MEHTIB

YM2 YaCTKOBHI KoedirieHt oTIopy
MOTNEPEYHUX TIepPEPi3iB Ha PO3TAT TPH
pyiHYBaHHI1

Oygq  PO3PAaxXyHKOBE 3HAYE€HHS MICHEBOTO I103-
JIOB’KHBOT'O HalpyXEeHHS

O,z PO3DaxXyHKOBE  3HAYEHHSA  MICLEBOIO
MIOTIEPEUHOI0 HaNPYKEHHS

Teg pO3paxyHKOBE  3HA4E€HHS  MICLIEBOTO
3CYBHOI'O HalpyKEHHs

Ng,  po3paxyHKOBa IO3JIOBXKHS CHja

M, e PO3PaxyHKOBMH  3TMHAQJILHUHA ~ MOMEHT
BITHOCHO OC1y - Y

M,es PO3paxyHKOBMM  3TMHAJIbHUM ~ MOMEHT
BIJIHOCHO OC1 Z - Z

S KpOK OONTIB MpH iX pPO3MIIIEHH] Y
IIaXOBOMY  MOPSJIKY, BIACTaHb MK
LEHTpaMH JBOX OTBODIB, 110
PO3TalIOBaH1 OJMH 32 OJHUM Y JIAHLIOTY,
BHUMIpsIHA TIapaJIeIbHO OCl eJIeMEHTa

p BIJICTaHb MDK IIEHTPAMU THX CaMHUX JBOX
OTBOPIB, BUMIpsIHA NEPIEHAUKYISPHO 0
OCl eJleMeHTa

n KUIBKICTb OTBODIB, pO3TaIIOBaHUX

MOCTYIOBO B3/IOBX JiaroHaibHOi abo
3Ur3aromnoioHo1 TiHil BIIOTIEPEK

d, equivalent design force per unit
length

Meg  design bending moment

k factor for eg g

€ strain

o stress

OcomEd Maximum design compressive stress
in an element

e length

€ coefficient depending on fy

C width or depth of a part of a cross
section

a portion of a part of a cross section in
compression

U 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

ymz2  partial factor for resistance of cross-
sections in tension to fracture

o,gs design value of the local longitudinal
stress

o,g design value of the local transverse
stress

1.,  design value of the local shear stress

N  design normal force

M, g, design bending moment, y-y axis

M, ¢, design bending moment, z-z axis

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

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

n number of holes extending in any

diagonal or zig-zag line progressively
across the member or part of the



do

CN

AMEq

At
NtRrd

NpI,Rd

Nu,Rd

Anet
Nnet,Rd

Ted
Trd

Tt,ed

eyleMeHTa abo Ooro YaCTHHU

JiaMeTp OTBOPY

EKCIICHTPUCUTET €PEeKTUBHOI TUIOMI Aeff
BIJHOCHO LIEHTpAa Baru MOINEPEYHOTrO
nepepizy opyrro

JI0JaTKOBHUH MOMEHT, BUKJIHKAHUMN
3MIIICHHSM IIeHTpa Baru eQeKTHBHOI
o Aeff TIO BIIHOIICHHIO JIO0 IICHTpa
Bary MOIEPEYHOTO Mmepepizy OpyTTo
edeKkTHBHA IUIOIIA ONIEPEYHOTO Tepepi3y

PO3paxyHKOBI 3HAu€HHsI OMOpPY NpH Iii
3YCUIIISL PO3TATY

PO3PaxyHKOBHI  OMWip  MOMEPEYHOTO
nepepizy OpyTTo B IUTAaCTUYHIN cTajaii
PO3paxyHKOBE 3HAYCHHS oTIopy

MONEPEYHOro Mepepisy HETTo MpH Al
MO3/I0BKHBOT CUJIM Y MICISIX OTBOPIB JJIst
neTanei KpirjieHHs

IJI011a TTONEPEYHOro Mepepizy HETTO
pPO3paxyHKOBUH  OIp  TOTEPEYHOTO
mepepizy HETTO MpU il MO3I0BXKHBOI
CHWJIN B IUIACTHYHINA cTamil
pPO3paxyHKOBUH  OIp  TOTEPEYHOTO
nepepizy mpu Jii MO3A0BXKHBOI CUITU TIPU
PIBHOMIPHOMY CTHUCKY

pPO3paxyHKOBUH OITip 3TUHY BiIHOCHO
OJIHIET 3 TOJIOBHUX OCEW IOMEPEUHOTO
nepepizy

MOMEHT OTIOpY Tepepidy y IIaCTUYHIN
crazil

MIHIMQJIBHAHI MOMEHT OTIOpYy Iepepizy B
MPYXKHINA cTajii

MiHIMaTbHUH MOMEHT
e(heKTHUBHOTO Tepepizy

101 PO3TATHYTOT MOJINII
IJI0MIA HETTO PO3TATHYTOT MOJIUIII
pO3paxyHKOBa MoNepeyHa cuia
PO3paxyHKOBHI omip mpu Ail monepeyHoi
CUIIH

PO3paxyHKOBHI omip mpu Ail monepeyHoi
CWJIY B IUIACTHUYHINA cTamil

I011a 3CYBY

Koe(DillieHT A1 IO 3CYBY

oTopy

BHUCOTA CTIHKU MDK ITOJULIMA

CTaTHYHHH MOMEHT ILIOIIII
MOMEHT 1Hepuii rIoi
IUIOIA CTIHKHA

IUIOIIA OJHIET MOTNII

PO3paxyHKOBE 3HAUYEHHS KPYTUJIBHOTO
MOMEHTY
pO3paxyHKOBHUI o11ip pu nii

KPYTUIIBHOTO MOMEHTY
PO3paxyHKOBE 3HAUYEHHS BHYTPILIIHHOTO

do

CN

AMEd

Aeff
Nt,Rrd

NpI,Rd

Nu,Rd

Anet
Nnet,Rd

Nc,Rd

Mc,Rd

Wpl
Wel,min
Weff,min
As
Af,net
VEd
Vc,Rd
Vpi,Rd

Ay

Ted
Trd

Tt,Ed

member

diameter of hole

shift of the centroid of the effective
area At relative to the centre of
gravity of the gross cross section
additional moment from shift of the
centroid of the effective area Aet
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
minimum elastic section modulus
minimum effective section modulus

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



Tw, Ed
Tt,Ed

Tw,Ed
Ow,Ed

Bed
VpI,T,Rd

ENN

EN,z

Weff,min

Nb,Rd

KpyueHHs 3a Cen-Benanom
pO3paxyHKOBE 3HAYEHHS BHYTPIITHHOTO
KpY4YeHHsI BHACHIZIOK aedopmarii
pPO3paxyHKOBI  JOTHYHI  HANpPYKCHHS,
BUKIIMKaHI KpyueHHsM 3a CeH-Benanom
PO3paxyHKOB1 TIOTHYHI HAIPY>KCHHS, BUK-
JMKaHI KPYYCHHSIM BHACIIJIOK JeTIIaHaIlil
PO3paxyHKOBI HOpMaJbHI HAaINpYKEHHS,
BHKJIMKaHI OiMOMEHTOM Beg

OIMOMEHT

3MEHIICHUH PO3PaXyHKOBHU OIIIp MpH Jii
IIONIEPEYHOl  CWIM 3 BPaxXyBaHHAM
HAsIBHOCTI KPYTHOTO MOMEHTY
3HUKYBAJIbHUN Koe(iieHT JUTS
BU3HAYCHHS 3MEHIIIEHOTO
PO3paxyHKOBOI'O 3HAYEHHS ONOpPY MpH Ail
3TUHAJIIFHOTO MOMEHTY 3 BpaxyBaHHSIM
HasIBHOCTI ITONIEPEYHOT CHIIH
3MEHIIICHE  PO3pPaxyHKOBE
OTIOpY TpH [Iii 3THHAIBHOTO MOMEHTY 3
BpaxyBaHHSM HAsSBHOCTI  TOTNEPEYHOI
CHITH
3MEHIIICHE

3HaA4YCHHA

PO3paxyHKOBE
OTIOpY TIpU JIii 3TMHAJIBHOTO MOMEHTY 3
BpaxyBaHHSIM HAsBHOCTI TO3/I0BXKHBOT
CUIIN

3HA4YCHHA

BITHOIIICHHST PO3PaxXyHKOBOI IT03/I0BXK-
HBOT CHJIH JIO PO3PAaXyHKOBOTO OIOPY II0-
MEPEYHOr0 Nepepizy OpyTTO Ha Jit0 M03-
JIOBYXHBOI CHJIM B IUTACTAYHIA cTamil

BIIHOIIEHHS IUIOMI CTIHKW [0 IUIOL

nepepizy OpyTTo

mapameTp, 110  BpaxoBYE  BIUIUB
JIBOBICHOTO 3TUHY

napameTp, 10  BpPaxoBYe  €eKT

JIBOBICHOTO 3TUHY

3MIIICHHS EHTPa €PEKTUBHOI TUTOMTI Aeff
BIJJHOCHO IICHTpa IOIMEPEYHOr0 TMepepizy
OpyTTO (B3I0BX OCi Y - Y)

3MIIICHHS IEHTPa €PEKTUBHOT TUTOMII Aeff
BIJJHOCHO IICHTpa IOIMEPEYHOr0 TMepepizy
OpyTTO (B3I0BX OCi Z - Z)

MiHIMaTbHUH MOMEHT
e(eKTUBHOIO TIepepizy
PO3paxyHKOBHM OMmip BTpaTi CTIHKOCTI
JUIsL CTUCHYTOTO €JIeMEHTa
3HIDKYBJIBHUN KOEQILIEHT TS BIAMOBIA-
HOT (hOpMHU BTpATH CTIMKOCTI

(bakropu TUIS BU3HAUCHHS
3HWKYBAJIIBHOTO KoeillieHTa

oropy

TW,Ed
Tt,Ed

Tw,Ed
Ow,Ed

Bed
VpI,T,Rd

ENy

EN,z

Weff,min

Nb,Rd

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 Beqg

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

parameter introducing the effect of
biaxial bending

parameter introducing the effect of
biaxial bending

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

shift of the centroid of the effective
area Aecrf 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



ay a, b, cd

NCI’

M

>
5

Ner,TF

I\lcr,T

Mb,Rrd

At

MCI’

>

0,LT

XLT,mod

MO3HAYEHHS  KJaciB KPUBUX

BTPATH CTIHKOCTI

KpUTHYHA CHJIa JJIS BIANOBIAHOT (opMuU
BTpAaTW CTIHKOCTI y WPYXHIiH craii,
o0uMcIeHa Ha OCHOBI XapaKTEPUCTHK
MOTIEPEYHOT0 Tepepizy OpyTTo

paaiyc iHepIlii BITHOCHO BIAMOBITHOT OCi,
BU3HAYCHUN 3 BUKOPUCTAHHAM
XapaKTepUCTHK IOTEPEYHOr0 Tepepizy
OpyTTO

3HAYeHHS THYYKOCTI /Il BU3HAYCHHS
YMOBHOI THYYKOCTI;

YMOBHA THYYKICTb JUIsl BTPaTH CTIMKOCTI

32 KpyTWIbHOIO  abo
3TUHAIBHOIO (hopMaMu

KPYTHJIBHO-

KpUTHYHA CHJIa TIpU BTpPaATi CTIMKOCTI
3a 3TUHAIILHO-KPYTHIBHOKO  (POPMOIO Y
NpYXHIM cTaii

KpUTHUYHA CUJa MpHU BTpaTi CTIMKOCTI 3a
KpYTUJIbHOIO (OPMOIO Y IPYKHIN cTaail
PO3paxyHKOBHI omip HpH Jii MOMEHTY
IIpH BTpaTi CTIMKOCTI

3HIDKYBJIBHUNA KOE(ILIEHT JUIsl BTpaTH

CTIMKOCTI 3a 3THHAJIBHO-KPYTHJIHLHOIO
dhopmoro
baxTopu TUTst BU3HAYCHHS

3HIKYBAJIBHOTO KOeQIIIEHTa ), ¢
Koe]iIieHT HEAOCKOHAIOCTI

YMOBHA THYYKICTh JUIsl BTPATH CTIAKOCTI

3a 3STUHAIILHO-KPYTHIBHOK (popMOTO
KPUTHYHHIA MOMEHT JIJIsl BTPATH CTIMKOCTI
32 3THHAIBHO-KPYTHWJIBHOK (HOpMOKO Y
MPYXKHINA cTaii

pPO3MIp TOPU3OHTAIBHOT JUISHKA KPHUBOI

BUITy4YyBaHHS IPH BTpaTi CTIMKOCTI 3a
3TUHAIBHO-KPYTWIIBHOIO (hOpMOIO
TONPABKOBHHM KOCQIIIEHT I KPHUBUX
BUITy4YyBaHHSI IMPU BTpaATi CTIHKOCTI 3a
3TUHAIBHO-KPYTWJIBHOIO  ()OPMOIO  JIJIS
MPOKAaTHUX TIEPEPi3iB

MPUBEACHUN 3HUKYBAbHUN KOEQIIieEHT
IpU BTpaTi CTIMKOCTI 3a 3TUHAIBHO-
KPYTHIIBHOIO (POPMOIO

MOTIPaBKOBUM KOEQILIEHT JUTS LT
MOTIPaBKOBUM KOe(DIillieHT sl pO3MOILTY
MOMEHTY

BIJHOIIIEHHS MOMEHTIB Ha JUISHI
BI/ICTAaHb MDK TOYKaMH HOIEPEYHOTO
PO3KpIMIEHHS

YMOBHa THYYKICTh eKBIBAJICHTHOI

8y, 8, b,c,d class indexes for buckling
curves
Ner elastic critical force for the relevant

M

>|
A

NerTr

Ncr,T

Mb,Rd

XuT

>

o,LT

YLT,mod

buckling mode based on the gross
cross sectional properties

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 y,;
imperfection factor

non dimensional slenderness for

lateral torsional buckling
elastic critical moment for
torsional buckling

lateral-

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  compression  flange



ifz

lefff

Attt

Aetfw,c

>

c0

ks
AM,

AM;

Xop

Olult,k

Olcr,op

NRrk

My,Rk

Mz,Rk

Qm

CTHCHYTOT MOJIHIII

pamiyc iHepIii eKBIiBaJCHTHOI CTHCHYTOT
MOJIMII  BIMHOCHO OCi 3  MCHIIUM
MOMEHTOM iHEepITii mepepizy

MOMEHT 1HepIii e(EeKTHUBHOIO mepepizy
CTHCHYTOI TOJHII BIAHOCHO oOCi 3
MEHIITUM MOMEHTOM IHEpIIii mepepizy
ionia epeKTUBHOTO Tepepi3y CTUCHYTOI
TTOJIAII

ionia epeKTUBHOTO Tepepi3y CTUCHYTOI
YaCTUHU CTIHKH

napamMeTp THyYKOCTi

MONPaBKOBUH KoeillieHT

MOMEHTH, BUKJIMKAHI 3MIIIEHHIM
TOJIOBHOT OC1 1HEpIIIT y-y
MOMEHTH, BUKJIMKAH1 3MILIEHHIM

TOJIOBHOI OCl 1HepIIii Z-Z

3HIKYBJIBHUNA KOe(DIIEHT TNpU BTpaTi
CTIMKOCTI 3a 3THHAIBHOI  (OPMOIO
BITHOCHO OC1 y-y

3HIKYBJIBHUNA KOe(IilieHT Mpu BTpari
CTIMKOCTI 3a 3THHAJIBHOK  (OPMOIO
BIIHOCHO OCl1 Z-Z

Koe]iIieHT B3aeMO/Iii

Koe]iIieHT B3aeMO/Iii

Koe]iieHT B3aeMO/Iii

Koe]iIieHT B3aeMO/Iii

3arajbHa YMOBHAa THYYKICTh €JIEMEHTa

KOHCTPYKIlIi Tpu BTpaTli CTIMKOCTI 13
TUTOIIIMHU
3HWKYBAJIbHUM KOE(DIIEHT JUIsi YMOBHO1

THYYKOCTI A,

MIHIMQJIbHHN  KOe(DIilieHT 30UIbIICHHS
PO3paxyHKOBHX HaBaHTAKEHb ISt
JOCSATHEHHS XapaKTEPUCTUYHOIO OTIOPY
HaWOUIBII ~ KPUTHYHOTO  TIOTIEPEYHOTO
nepepizy

MIHIMJIbHUH  KOe(DilieHT 30UIbIICHHS
PO3paxyHKOBHX HAaBaHTaKEHb Y TUIONIHMHI
JUIsl TOCSATHEHHSI KPUTUYHOTO OIOPY IPH
BTpaTi CTIMKOCTI y MpYyXHiil cTaaii 3a
3TUHAIIBHOI0 200 3rHHAIBHO-KPYTHIIEHOIO
¢bopmamu

XapaKTepUCTHUYHE 3HA4YeHHS OIOpy Ha
CTHCK

XapaKTepUCTHUYHE 3HA4YeHHS OIOpy Ha
Ji10 3TMHAJIBLHOTO MOMEHTY BiIHOCHO Oci
yy

XapaKTepUCTUYHE 3HA4YeHHS OIOpy Ha
Ji10 3TMHAJIHFHOTO MOMEHTY BiIHOCHO OCi
Z-7

MiCIleBa cujia, MPHUKIAIeHa O KOXKHOTO

ifz

leff f

At f

Aeff,w,c

>

c0

K
AMy

AM;

Xy

Xop

Olult,k

Olcr,op

NRrk

My,Rk

Mz,Rk

Qm

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

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
buckling (y-y axis)

due to flexural

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

reduction factor for the non-

dimensional slenderness A,

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

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



eIeMEHTa B3¢l y MICHSIX YTBOPEHHS
IUTACTUYHUX HIApHIPiB

Lsable  CTiliKa JOBKMHA CETMEHTA

Lech MIPUBE/ICHA JOBKUHA BITKU

ho BIJICTAHh MDK ILIEHTPAMH Baru mepepi3iB
BITOK KOJIOHU CKJIQJICHOTO TIepepizy

a BIJICTaHb MK 3aKPIMNICHHSIMH TOSICY

0} KYT MDK OCSIMH BITKH Ta 3’€IHYBAJIbHUX
TUTAHOK

imin MIHIMaTBHUHN pajiyc iHEpIii OJMWHOYHHUX
KYTHKIB

Ach IUTOIIA OJHI€T BITKM KOJIOHHM CKJIQJEHOTO
nepepizy

Nered  po3paxyHKOBE 3yCHWJUISL y BITII s
eJIEMEHTa CKJIaJICHOTO TIepepizy

M{, pO3paxyHKOBE 3HAYEHHS MaKCHMAIbHOTO
MOMEHTY [UIi €JIeMEeHTa CKJIaJCHOTO
nepepizy Ha cepeInHi HOTO JTOBKUHHU

left MOMEHT 1HepIii ePEeKTUBHOTO TMepepizy
CKJIQZICHOTO TIepepizy

Sv YKOPCTKICTh Ha 3CYB CKJIQJICHOTO Mepepizy
31 3’€¢IHYBAIbHUMH  TUTaHKaMH  a0o
PO3KICHUMU I'paTKaMu

n KUIBKICTD IUTOLIIH 3’€IHYBAJIbHUX
TUTAHOK

Ad IIonia  OJHOTO0  PO3KOCY  KOJIOHHU
CKJIQZICHOTO TIepepizy

d JIOBKMHA PO3KOCY KOJIOHH CKIIQJCHOTO
nepepizy

Ay mioma ofAHiel cTiiku (abo MomepedyHoro
€JIEMEHTA) KOJIOHU CKJIAZICHOTO Iepepi3y

lch MOMEHT IHEepIIii MOACY Y TUIOMIHHI

Ib MOMEHT IHEepIIii TUTAaHKW Y TUIOLIHHI

u KoedirieHT e(eKTUBHOCTI

Iy paziyc iHepitii (BiTHOCHO OCi y — Y)

Jlooamox A

Cmy Koe(illieHT mepexoay J0 eKBIBAJICHTHOI
MPSIMOKYTHOT €IOPH MOMEHTIB

Cmz Koe(illieHT Mmepexoay J0 eKBIBAICHTHOI
MPSIMOKYTHOT €MIOPU MOMEHTIB

CmiLt  KoeilieHT mepexony 10 €KBIBaJEHTHOI
MPSIMOKYTHOT €MIOPU MOMEHTIB

Ly Koe(ilieHT

Uz Koe(ilieHT

Nery ~ KpUTHMYHA cujla TPU BTpaTi CTiMKOCTI B
NPY)XHIN CTajlii 3a 3rMHAIBHOI0 (POPMOIO
BIJTHOCHO OC1y - Yy

Ncrz  KpUTHMYHA cujla MPHU BTPaATi CTiMKOCTI B

member at the plastic hinge locations

Lstable  Stable length of segment

Lecn buckling length of chord

ho distance of centrelines of chords of a
built-up column

a distance between restraints of chords

a angle between axes of chord and
lacings

Imin minimum radius of gyration of single
angles

Ach area of one chord of a built-up
column

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

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

left effective second moment of area of
the built-up member

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

n number of planes of lacings

Aqg area of one diagonal of a built-up
column

d length of a diagonal of a built-up
column

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

lch in plane second moment of area of a
chord

Ib in plane second moment of area of a
batten

u 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

Ly factor

Uz factor

Nery  elastic flexural buckling force about
the y - y axis

Ner,  elastic flexural buckling force about



bt
CLT
dor
eLT

Yy

Cm,y,O
Cm,z,O
arT

I

Mied(X) MaKCUMaJIbHU ~ MOMEHT  3a

NPYXHIM cTaii 3a 3ruHAIBHOI0 (HOPMOTIO
BiJTHOCHO OCi Z - Z

KoeiieHT

KoeiieHT

KoediieHT

Koe(irieHT

Koe(ilieHT

Koe(ilieHT

Koe(irieHT

MaKkcHMallbHe 3HaYeHHs ), abo A,

Koe(ilieHT

KOeIIieHT

KoeIIieHT

KoeIIieHT

CHIBBIIHOIIEHHS MOMEHTIB Ha KIHIIX
€JIEMEHTY BIIHOCHO OC1 Y - Y,
KoeIIieHT

KoeIIieHT

Koe(ilieHT

nocTiiiHa kpyueHHs1 CeH-Benana
MOMEHT 1HEepIIil BIIHOCHO OC1 Y - Y

TEOPI€I0
MEPIIOTO TOPSIIKY

|ox| MaKCHUMaJIbHE TOB3I0BKHE MEPEMIIICHHS
eJIeMeHTa

Jlooamox B

Ols KoeIIieHT

Oh KoedirieHT

Cm Koe(diIieHT Tepexoay 0 EKBIBAJICHTHOI
MPSMOKYTHOT €IIOPH MOMEHTIB

Jlooamox AB

YG YaCTKOBHHM KOe(DillieHT Isd TOCTIHHHUX
HAaBaHTAXXEHb

Gk XapaKTePUCTHYHE 3HAYCHHS IMOCTIMHUX
HAaBaHTAXKEHb

YQ YaCTKOBHHM KOCQIIEHT I  3MIHHHX
HABaHTAXKEHb

Qx XapaKTePUCTHYHE 3HAYEHHS 3MIHHUX
HABAHTAXKEHb

Jlooamox BB

Mty ~ €DEKTHMBHA  THYYKICTb IIPH  BTpAaTi
CTIMKOCTI BIZHOCHO OC1 V - V

Aery  €bEKTHBHA  THYYKICTH OpU  BTPaTi

CTIMKOCT1 BITHOCHO OC1 Y - Y

the z - z axis

Cyy factor

Cyz factor

Czy factor

Cz factor

Wy factor

W, factor

Npi factor

Amax  Maximumof i, and 2,

bLr factor

CLT factor

dut factor

eLT factor

Wy ratio of end moments (y-y axis)

Cmyo factor

Cmzo factor

aLT factor

I St. Venant torsional constant

ly second moment of area about y -y
axis

Mi ed(X) maximum first order moment

|0x| maximum  member
along the member

displacement

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
Yo partial factor for variable loads

Qx characteristic value of variable loads

Annex BB

effective  slenderness ratio for

buckling about v - v axis
effective  slenderness ratio for

buckling about y - y axis



eff,z

Cok

Ko
Ky

Cork

Csck

Cspk

Lm
L«

Ls

Ci
Cm

Cn

Bo
B1
B>

epeKTUBHa THYYKICTb TNpH  BTpari

CTIMKOCT1 BITHOCHO OCi Z - Z
KOHCTPYKTHUBHA JJOBKHUHA
PO3paxyHKOBa JOBXKHHA
3CyBHa KOPCTKICTB,
HACTHIIOM

CEKTOPIabHUHA MOMEHT
MOTIEPEYHOTO TIepepizy
KpyTHa JKOPCTKICTB NpH Oe3mepepBHOMY
PO3KpITUIIOBaHHI CYIUTBHAM CEPEIOBH-
em

3a0e3reueHa

iHepIii

Koe(ILi€eHT, 110 BpaxoBye THUI
PO3paxyHKy
KOE(]IIIIEHT, M0 BPaXOBYE PO3MOILI

MOMEHTIB 1 TUIT 3aKPIIICHHS

KpyTHa KOPCTKICTB, 3a0e3neyeHa
CTINKOIO CYIIUIBHOIO KOHCTPYKIIIEIO, 3a
MIPUITYIEHHS 11 >KOPCTKOTO 3’€IHAHHA 3
SJIEMEHTOM

KpyTHa JKOpCTKICTh, siKa 3a0e3nedeHa
3'€IHaHHSIM MDK OaJKOI0 1 CYIUIBHOIO
KOHCTPYKITIEIO

KpYTHA JKOPCTKICTh, BUBEJCHA Ha OCHOBI
po3paxyHKy paedopmariiii BUKPUBICHHS
MOTIEPEYHMX TIePEPI3iB OATKH

CTIiKa JOBXHHA MDK CYMDKHHMH PO3-
KPIIJIEHHSMH BiJI TIOTIEPEYHOTO 3CYBY
CTIKa JOBXHHA MDK CYMDKHHUMH PO3-
KPIIJICHHSMH B1 KpYYEHHS

CTiIiKa JOBXXMHA MDK IIApHIPOM ILIac-
TUYHOCTI 1 CYMDKHUM PO3KPITUICHHSIM BiJl
Kpy4eHHS

TONPABKOBHI KOEQIITIEHT, IO BPaXxOBYE
PO3IOIUT MOMEHTIB

MOINIPABKOBHI KOE(IIIEHT I MOMEHTY,
10 3MIHIOETHCS JIHIHHO

MOINIPABKOBHI KOE(MIIIEHT I MOMEHTY,
110 3MIHIOETHCA HETIHIMHO

BIICTAaHb MDK ILIEHTPOM Baru Imepepizy
eJIeMeHTa 3 IIapHIpOM IUTACTHYHOCTI 1
LIEHTPOM Baru Iepepizy eleMeHTa
PO3KPIIICHHS
KoedirieHT
Koe(ilieHT
Koe(ilieHT
BIJHOIIIEHHS
OCBHOBHX CHII
paaiyc iHepuii BiHOCHO IIEHTpa Baru
€JIEMEHTa PO3KPIIUICHHS

anreOpaiyHe BIJHOIIEHHS MEHIIOTO [0
OLTBIIIOT0 MOMEHTIB Ha KIHIISIX €JIeMEHTa
MOMEHT y BHM3HAUYE€HOMY Tiepepi3y ele-
MEHTa

KPpUTHUYHUX 3HA4YCHb

eff,z

Cok

Ko
Kg

Csrk

Csck

Cspk

Lm
Lk

Ls

Ci
Cm

Cn

Bo
B1
B.

effective  slenderness ratio for

buckling about z-z axis

system length

buckling length

shear stiffness provided by sheeting

warping constant

rotational
stabilizing
connections
factor for considering the type of
analysis

factor for considering the moment
distribution and the type of restraint
rotational stiffness provided by the
stabilizing continuum to the beam
assuming a stiff connection to the
member

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

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

stable length between adjacent lateral
restraints

stable length  between
torsional restraints

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

stiffness  provided by
continuum and

adjacent

modification factor for moment
distribution

modification factor for linear moment
gradient

modification factor for non-linear
moment gradient

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

factor
factor
factor
ratio of critical values of axial forces

radius of gyration related to centroid
of restraining member

ratio of the algebraically smaller end
moment to the larger end moment
moment at a specific location of a
member



R MOMEHT y BH3HAUYCHOMY Tiepepi3y ele-
MEHTa

R3 MOMEHT y BH3HA4YE€HOMY Tiepepi3y ele-
MEHTa

R4 MOMEHT y BH3HAUYCHOMY Tiepepi3y ele-
MEHTa

Rs MOMEHT y BH3HAUYCHOMY Tiepepi3y ele-
MEHTa

Re MaKcHMalbHe 3Ha4eHHs 13 R1 Ta Rs

Rs MakCUMallbHE 3HAYCHHS 3TMHAJIBHOTO
MOMEHTY 10 JJOBXHHI Ly

c KOEQIIIEHT 3BYKCHHS

hn JI0JIATKOBA BUCOTA ByTa 200 3BYKCHHS

hmax ~ MakcMMaibHa  BHCOTA  IMOMEPEUHOTO
nepepizy B MeXax JI0BXKUHH Ly

hmin  MiHIMaTbHA BHCOTA MOTIEPEYHOTO
nepepizy B MeXax JI0BXKUHH Ly

hs BEepTUKAIbHA BHCOTA TIepepizy 0e3 ByTa
Ln JOB)KHMHA ByTa B MeXax JOBXHHU Ly
Ly BIJICTaHb MK TOUKaMH PO3KPIIJICHHS

1.7 YMOBHI TTO3HAYEHHA 1J5 OCEHR
EJEMEHTA

(1) BarampHi MO3HAYEHHS IS OCEH eleMEHTa
TaKi:

X-X B3JIOBX €JIEMEHTa
y-y BICh TIOTIEPEYHOTO TIEpPEPi3y
z-Z BICh TIOTIEPEYHOTO TIEpPEpPizy

(2) BukopHcTOBYIOTHCS Taki MO3HAYCHHS OCEH
MONIEPEYHOro Mepepi3y CTaleBUX €IEMEHTIB!
—y 3arajibHOMy BUIIAJIKY:

y-y BICh TONEPEYHOTO Iepepidy, 1o mapa-
JIeNTbHA TIOJTHLISIM
Z-Z BiCh  MOMEPEYHOTO  Tepepizy, 10

MEPIICHAUKYIISIPHA JI0 TIOJTUIb
— 715l Iepepi3iB KyTUKIB!

y-y BiCh, 1110 TIapaJieJIbHa MEHIIIN MTOTHYII

z-z BiCh, IO MEPIEHAMKYJSPHA O MEHIIOT
MOJINYKH

— Yy pa3i HeOOXiTHOCTI:

u-u OCHOBHa roJjioBHa (Ipu HE30iry 3 BicCio y-
y)

V-V JPYropsiiHa TOJOBHA Bich (Tipu HE30Iry 3
BICCIO Z-Z)

(3) [o3uavyenHs 1 po3MIpiB Ta OCEH MPOKATHUX
cTajeBux NpodisiB HaBeneH1 Ha pucyHKy 1.1.

(4) Tlpu mno3HAYeHHI MIAPAIKOBUX IHJCKCIB
MOMEHTIB MO3HAYAETHLCS BICh, BIHOCHO SIKOI i€

R2 moment at a specific location of a

member

Rs 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

(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



MOMEHT (HampsiM BEKTOP-MOMEHTY).

[MPUMITKA. TIpaBuia, oo MicTATECS Y IbOMY CTaHAapTi,
CTOCYIOTHCSI XapaKTEPUCTHK BiTHOCHO TOJOBHHMX OCEH, SKi,
SK TIPaBWIO, BU3HAYAIOTBCS OCAMH Y-y Ta Z-Z Ui
CUMETPHYHHX TIIepepi3iB abo ocsMu u-u Ta V-V Ui
HECHMETPUYHUX TIePepi3iB, TAKUX SIK KyTHKH.

about which the moment acts."

NOTE: All rules in this Eurocode relate to principal
axis properties, which are generally defined by the
axesy -yand z - z for symmetrical sections and by the

u-uand v-v axis for unsymmetrical section such as
angles.

N -

Pucynox 1.1 Po3mipu Ta oci mepepisis
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Figure 1.1 Dimensions and axes of sections



2 OCHOBU ITPOEKTYBAHHMA
2.1 BUMOI'
2.1.1 OcHoBHi BUMOTH

(1)P TIlpoekTyBaHHS CTaleBUX KOHCTPYKIIiH
CIi 3IIMCHIOBATH BiINOBITHO 10 3arajbHUX
npaBui, HaBeaeHux B EN 1990.

(2) dns crameBUX KOHCTPYKIIIH TaKOX CIi
3aCTOCOBYBATH JIOJaTKOBI ITOJIO)KEHHS, HaBe-
JIeH1 Y IbOMY PO3/ILIL.

(3) OcHnogHi Bumoru po3aury 2 EN 1990 no-
BHHHI BBaXXaTHCs 3a0€3MEYEHUMHU TIPH BUKO-
PUCTaHHI METOJY TPaHMYHUX CTaHIB y TMOEN-
HaHHI 3 METOJIOM YaCTKOBUX KOe(DiIli€eHTIB Ha-
JIIHHOCTI Ta KOMOiHAIlli HaBaHTa)KE€Hb, HaBe-
nenux B EN 1990, pa3zom 13 BrummBamu, HaBe-
nenumu B EN 1991.

(4)P Crig BUKOpHCTOBYBaTH IpaBHJa IIOJO0
OTIOpIB, EeKCIUTyaTaIllifHOi TPHAATHOCTI Ta
JIOBIOBIYHOCTI, HaBEJEHI B PI3HUX YaCTHHAX
EN 1993.

2.1.2 YnpaBiainas HagilHicTIO

(1) Komm  BumararoThCs  pi3HI  piBHI
HaJIMHOCTI, Il piBHI Oa)kaHO 3a0e3nedyBaTH
BUIMTOBIIHUM BHOOpPOM YIPaBJIIHHS SKICTIO

MPU TIPOCKTYBAaHHI Ta BUTOTOBJICHHI 3T1IHO 3
Honatkom C EN 1990 1 EN 1090.

2.1.3 Po3paxyHkoBuii TepMiH eKcIIyaTaiii,
JOBIOBIYHICTH i JKMBYYICTH

2.1.3.1 3acanvui nonosxcenus

(1) 3anexxno Bin BUAY Aii, 10 BIUTUBAIOTH HA
JOBTOBIYHICTh 1 PO3PaxXyHKOBUH  TepMiH
excruryararii  (muB. EN  1990), wmeranesi
KOHCTPYKII1i HEOOXIIHO!
— IIPOEKTYBATH 3 3a0e3neueHHsIM
MPOTUKOPO3IHHOT CTIMKOCT1 UISIXOM:
— BIAMOBIIHOTO 3aXHMCTy MOBEPXHi (JUB.
EN 1SO 12944);
— 3aCTOCyBaHHS CTaji, CTilikoi J0
aTMocdepHOi KOopo3ii;
— 3aCTOCYBaHHS Heip)KaBitouoi cTai (JuB.
EN 1993-1-4);
— IPOEKTYBATH 13 3a0e3MeueHHsIM JO0CTaTHBOT

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 1SO
12944),
— the use of weathering steel;

— the use of stainless steel
(see EN 1993-1-4);
— designed for sufficient fatigue life (see EN



BTOMHOT oBroBiuHocTi (auB. EN 1993-1-9);

— MPOEKTYBATHU 3 ypaxyBaHHSAM 3HOCY;

— po3paxoByBatu Ha aBapiitHi mii (muB. EN
1991-1-7);

— BUKOHYBATU OIS KOHCTPYKIii i
MIATPUMYBATH X TEXHIYHUN CTaH.

2.1.3.2 Po3paxynkoguti mepmin ekcniyamayii

oydisens i cnopyo

(1)B Po3paxyHkoBUi TEpMiH eKCIUTyaTarii
Cllii TpUHMATH PIBHUM NEpioxy, BIPOJOBK
SAKOro OyniBiIO mependadaeTbcss BUKOPUCTO-
BYBATH 3a 1l IPU3HAYCHHSM.

(2)B ns Bu3HAUeHHS TiepeadavyyBaHOTO PO3-
PaxyHKOBOTO TEpPMIHY €KCIulyaTaii OymiBii
mmBuch Tadmmiro 2.1 EN 1990.

(3)B 11010 KOHCTPYKTHUBHUX €JIEMEHTIB, SK1
HE MOXYyTh OYyTH 3alpoeKTOBaHI Ha BECh
pPO3paxyHKOBHUH TEPMIH eKCIuTyaTallii OymiBii,
muBuck 2.1.3.3(3)B.

2.1.3.3 Jloszosiunicmo 6yoigens i cnopyo

(DB dnsa 3abe3medyeHHsT  JOBTOBIYHOCTI
OymiBimi Ta iX e€IeMeHTIB HeoOXimHO abo
pO3paxoByBaTH Ha BIUIMB HABKOJHMITHHOTO
CEpEeNIOBHINA 1 BTOMY, SIKIIO BOHA Ma€ MICIIE,
a00 3axuIaTy iX B1I [UX BIUIUBIB.

(2)B BrutuBu crapinHsa Marepiany, Kopo3ii abo
BTOMHM, SIKIIIO BOHU MAalOTh MiCIle, HEOOXIITHO
BpaxOBYBaTH IUISIXOM HAJIC)KHOTO BHOOPY
MmarepianiB, quBuch EN 1993-1-4 1 EN 1993-
1-10, i meraneit, muBuck EN 1993-1-9 abo
IIUISXOM KOHCTPYKTHBHOI'O 3amacy i BHOOpY
BIJIOBIAHOT CUCTEMH 3aXUCTY BiJl KOPO3ii.

(3)B Sxmo OymiBis BKIIIOYAE €IEMEHTH, IO
noTpeOyroTh 3aMiHM (HAOpPUKIAJ, OIMOpPU B
30H1 OCIIaHHA TPYHTY), HeoOX1IHO
MEePEBIPUTH MOXKJIUBICTD iX O€3MEYHOT 3aMiHH,
po3risgarodn ii Ik KOPOTKOYACHY MPOEKTHY
CHUTYAIIIIO.

2.2 IPUHOUIIN PO3PAXYHKY 3A
I'PAHUYHUMHU CTAHAMHU

(1) Onopu nonepeyHux nepepiziB i ENEMEHTIB,

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
DESIGN

(1) The resistances of cross-sections and



BkazaHi B pomy EN 1993-1-1, mns rpanund-
HUX CTaHIB 32 HECYYOIO 3/IaTHICTIO, K BU3HA-
gero B EN 1990, 3.3, Ga3yroThcsi Ha BHUIIPO-
OyBaHHSX, IiJ] 9ac SKUX BUSBISETHCS IUIACTH-
YHICTH MaTepiayiB, JOCTaTHA s MiITBEpPA-
KEHHS CIPOIIECHUX PO3PAXYHKOBHUX MOJICIICH.

(2) Tomy omopw, Bkazani y oMy EN 1993-1-1,
MO’KHa 3aCTOCOBYBATH 3a YMOBH JIOTPUMAaHHS
BHMOT JIO MaTepialliB, HABSICHUX Y PO3MILTI 3.

2.3 OCHOBHI 3MIHHI

2.3.1 HaBaHTaXeHH Ta BILUIMBH HABKO-
JIMIIHBOTO CepeI0BUINA

(1) Tpu mpoekTyBaHHI CTaJeBUX KOHCTPYKT-
i HaBaHTAXXEHHS HEOOXIHO MpUWMaTH 3a
EN 1991. IIlomo xoMOiHamili HaBaHTa)KEHb 1
YaCTKOBHX KOEQIIIEHTIB HAIIAHOCTI JUBUCH
Jomatoxk A EN 1990.

IMPUMITKA 1. Hamionanpuuii  Jlomatok  Moxke
BU3HAYAaTH Mii I OCOOJMBHX pEriOHANIBHUX a0o
KITIMaTHYHUX Y4 aBApIHHUX CUTYaILlil.

[MPUMITKA 2B. lllono nponopiuiiiHoro HaBaHTaXeH-
HS 71 TIOKPOKOBOTO MeTony auBHch [lomatox AB.1.

[MPUMITKA 3B. Illomo cmpoliieHoro mnpuKiIageHHs
HaBaHTaXeHb AUBHUCH JJomaTok AB.2.

(2) HaBaHTaxXeHHs, IO pPO3IIIAOAIOTHCA HAa

cTajil 3BeICHHS, HEOOX1THO IPUHMATH 3TiIHO 3
EN 1991-1-6.

(3) 3a HeoOximHOCTI BpaxyBaHHs Iepeadady-
BaHMX a0COJIFOTHUX 1 HEPIBHOMIPHHX OCAJIOK
CJIiI BUKOPUCTOBYBATH HANOUIBIII TOCTOBIPHI
OIIHKY MPHUKIIAJICHUX Ie(opMalrii.

(4) BrummBu  HEpiBHOMIDHHX — OcCaZoK  abo
NMpUKIaaeHuX nedopmarliiid, abo IHIIUX BHUIIB
MOTIEPEIHBOTO HANPYXKECHHS, SKI MPUKIaIar0-
ThCS TPU 3BENICHHI, CIiJ] BPaxOBYBaTH B
PO3paxyHKy 3a iX HOMIHAJIBHOI BEIMYHUHOIO
Pk sk mOCTIi{HI BIUIMBM 1 TPYIyBaTH pa3oM 3
IHIIUMHA MOCTIMHUMHU BIUMBaMHu Gk gk €IUHY

niro (Gk + Py).
(5) Brutusu BTOMH, He Bu3HadyeHi y EN 1991,

cmin Bu3Hayatu 3rimHo 3 Jlomatkom A EN
1993-1-9.

2.3.2 BaacTuBocTi MaTepiaiB i BUpoGiB

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 used 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«
+ Gy).

(5) Fatigue actions not defined in EN 1991
should be determined according to Annex A
EN 1993-1-9.

2.3.2 Material and product properties



(1) BnacrtuBocti marepiaiiB Juis CTajJeBUX 1
iHmuMX OyniBeIbHUX BUPOOIB Ta r€OMETPUYHI
JaHi, 110 BUKOPUCTOBYIOTHCS TMIPU IPOEK-
TYBaHHI, CIIiJl BU3HAYaTH 3a BiANOBIIHUMU
EN, ETAG ab6o ETA, skmo iHme He
BCTAaHOBJICHE B [IbOMY CTaHJIAPTI.

2.4 NIEPEBIPKA 3A METOAOM YACT-
KOBUX KOE®IHIEHTIB HAAIMHOCTI
3HAYEHHSH

2.4.1 Po3paxyHKoBi BJIACTH-

BOCTell MaTepiaiB

(1) Tpu mpoekTyBaHHI CTaJeBUX KOHCTPYKT-
1[Il XapaKTepUCTHUYHE 3HAUeHHs Xk a00 HOMI-
HaJIbHI 3HAYE€HHs Xn BIacTUBOCTEH MaTepiallis
CIiI 3aCTOCOBYBATH, SIK 3a3HAYCHO Y IbOMY
€BpoKo/Ii.

2.4.2 Po3paxyHKoOBi 3HaYeHHSI reoMeTpHY-
HHX JaHUX

(1) Teomerpuuni JmaHi A MOTEPEYHUX
mepepiziB 1 CHUCTEM MOXXHA NpUUMaTH 3a
crangapramu  hEN  Ha  BupoOm  abo
kpecneHHsmMu  BignmoBimHO g0 EN 1090 1
PO3IIISIAATH SIK HOMIHAJIbHI 3HAYEHHS.

(2) Po3paxyHKOBi 3HAYEHHS TE€OMECTPHUHHX
HEJIOCKOHAJIOCTEH, SIKi BU3HAYCHI y IIHOMY
CTaHJApTi, € eKBIBAJICHTHUMHU TE€OMETPUY-
HUMHU HEJOCKOHAJIOCTSIMHU, IO BPaxOBYIOTh
BIUIMBH:

— TCOMETPUYHHUX HEJOCKOHAJIOCTEH eleMeH-
TiB, sIKi OOYMOBJICHI T€OMETPHUYHUMH JOITYC-
KaMH y CTaHJapTax Ha BUPOOM 1 CTaHAApTi Ha
BUTOTOBJICHHS,

— KOHCTPYKTUBHHUX HEJIOCKOHAJIOCTEH BHAC-
JIIJOK BUTOTOBJIEHHS 1 3BECHHS,

— 3QIUIIKOBUX HAIPYXKCHB;

— MIHJIMBOCTI MEX1 TEKY4OCT1.

2.4.3 Po3paxyHKoBi onopu

(1) dna crameBMX KOHCTPYKIIH 3aCTOCOBY-
eTbest popmymna (6.6¢) abo (6.6d) EN 1990:

(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 ETASs 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 Xn
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

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

1
Ry=—Ry (nlxkl;nixki;ad) (2.1)

M



Ie.

Rk — xapakrtepucTruHe 3HAUEHHS KOHKpET-
HOTO ONOpY, IO BU3HAYAETHCS 32 HOPMATHB-
HMM a00 HOMIHAJBLHMM 3HAYEHHSMHM BIIACTH-
BOCTEW MartepiaiiB i po3MipiB;

YM — 3araJlbHUA YacTKOBHHA KOEQIIIEHT
HAIIHHOCTI 7151 KOHKPETHOTO OIOpYy.

ITPUMITKA. Illogo mo3nauens 41, i Xk, Xki 1 ad
mueuck EN 1990.

2.4.4 TlepeBipka CcTaTHYHOL

(EQU)

piBHOBaru

(1) PiBenb HamIHOCTI JUIS TIEPEBIPKH CTATH-
HOT pIBHOBaru, BUKIaJeHUN y Tabmumi 1.2(A)
HNonatka A EN 1990, 3acTocoByeThCSI TaKOX
JI0 PO3PaxyHKOBUX CHUTYaIliid, sIK1 €KBIBAJICHT-
tHi (EQU), Hampukian, npu NpOeKTYBaHHI
(¢byHIaMeHTHUX aHKepiB a0o mpu nepeBipii
MIBEICHHS OTIOP HEPO3PI3HUX OATIOK.

2.5 PO3PAXYHOK HA OCHOBI BHII-
POBYBAHbD

(1) Onopu Rk y mipomy crangapTi HEOOXiqHO
Bu3HavaTH 3a JJomatkom D EN 1990.

(2) Onst peKOMEHJI0BaHHMX KIACIB MOCTIHHUX
YaCTKOBHX  KOEQIIIEHTIB  HAMIMHOCTI  Ymi
XapaKTEePUCTHYHI 3HAaUCHHS Rk BU3Ha4YeH] 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, 7i, X1, Xk and a4 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

R =Ry Ywi (2.2)

ne:
Rd¢ — po3paxyHkoBi 3HaueHHs 3rimHo 3 Jlo-
markom D EN 1990;

YMi — PEKOMEHI0BaH1 YaCTKOB1 KOC(III€EHTH.

[MPUMITKA 1. YucnoBi 3Ha4YeHHS PEKOMEHIOBAHHUX
YaCTKOBUX KOE(ILIEHTIB Ymi BU3HAYEHI TAKUM YHHOM,
mo Rk gopiBHIOe mpubmm3HO 5 %-KBaHTWIIO IS
0e3MeKHOI KiJTbKOCTi BUIIPOOYBaHb.

[NPUMITKA 2. Illomo xapaKTepHUCTUYHUX 3HAYCHb
MEXI BTOMU 1 YaCTKOBHX KOE(DII[IEHTIB BTOMHU Ymf
nusuch EN 1993-1-9.

IMPUMITKA 3. Ilomo xapakTepUCTUYHUX 3HAYCHb
OIOpY KPUXKOMY 3J1aMy Ta EJIEMEHTIB 3aXHCTy IpH
niepeBipil kpuxkoro 3namy ausrcs EN 1993-1-10.

(3) SAxmo omip Rk ans BUpoOIB 3aBOJACHKOTO
BUTOTOBJICHHSI BU3HAYA€ThCA 32 JOMOMOTOIO
BUIIPOOYBaHb, HEOOXITHO  JIOTPUMYBATHUCSA
METOJIUKH, HaBeIeHOT B (2).

where:

Rq  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 Ri
represents approximately the 5 %-fractile for an infinite
number of tests.

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

NOTE 3: For characteristic values of toughness
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.






3 MATEPIAJIN
3.1 3AT'AJIbHI NIOJIO’KEHHS

(1) Ipu po3paxyHKy KOHCTPYKIIii HOMiHAIIb-
Hi 3HAQYEHHS BJIACTHUBOCTEH  Marepiaiis,
HaBEJICHI B IIbOMY PO3IUIi, CIIiJ] MPUAMATH SIK
XapaKTePUCTUYHI 3HAYCHHSI.

(2) Us yactura EN 1993 oxormioe mpoexTy-
BaHHS METaJCBUX KOHCTPYKIIiH, BHUTOTOBJIE-
HUX 13 CTaji, O[O0 BiANOBiNae MapkaMm, HaBe-
neHuM y tabmwii 3.1.

[MPUMITKA. Ilomo iHmmx crajei Ta BUPOOiB TUBUCH
Harrionaneauit logatok.

3.2 KOHCTPYKIINHA CTAJIb
3.2.1 BaacTuBocTi MaTepianiB

(1) HowminanpHi 3HaYeHHS MeXi TeKy4qocTi fy i
Mexi mirHocTi fy mast koHCTpyKIiiHOT cTaimi
CIIiJI OTPUMYBATHU

a) abo mpuiimaroun 3HaueHHs fy = Ren 1 fu = Rm
0e31mocepeIHbO 3a CTaHIapTOM Ha BUPIO;

b) ab0 3 BUKOPHCTAHHSIM CIIPOIICHHS, HaBeC-
Horo y Tabmuiri 3.1.

[MPUMITKA. Bubip moxe 0ytu Hajganuii HarioHasns-
HuM JlogaTkom.

3.2.2 BUMoOr# 10 nJIacTHYHOCTI

(1) Jns crameii BUMAara€rbcs MiHiMallbHA
B’SI3KICTbh, SIKa MIOBUHHA OyTH BHpPaKEHA y Tep-
MiHaX IPAaHUYHUX 3HAYCHbD IS

— BigHomenns fu/fy BusHaueHoi MiHiManbHOT
Mexi minHoCTi Ha po3puB fy, 10 Bu3HaueHOT
MiHIMaIBbHOT MEKi TeKydocTi fy;

— BIHOCHOTO BHIOBKEHHS NpPH PYyHHYBaHHI
Ha 0a30BIi JOBKHHI 3pa3Ka 5,65\/A—0 (me Ao —

MOYATKOBA TUIOIIIA TIONIEPEYHOTO Mepepizy);
— KpUTHYHOI aedopmarlii €y, JIe €y BIAMOBIIAE
Mexi MinHocTi fu.

IMPUMITKA. T'pannuni 3uaudenss sigaormenus fu/fy,
BiIHOCHOTO BHIOBKEHHS IIPU PYWHYBAaHHI 1 KPUTHIHOL
nedopmamii &, MOXyTh OyTH BW3HaudeHi y Hariona-
neHOMY JlomaTky. PekoMeHIyt0ThCS Taki 3HAUCHHS:

— fulfy = 1,10;

— BIJIHOCHE BUIOBKCHHS IPH pPYHHYBaHHI HE MEHIIE
15 %;

— g >15¢y, ne & —nedopmamis Ha MEXi TEKydOCTi
(&y = fy/E).

(2) Cranp, mo BimnoBimae OJHINA i3 Mapok
craned, 3a3HaueHux y Tabmuui 3.1, moBUHHA

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 ey, where g, corresponds
to the ultimate strength f,.

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

— fulfy > 1,10;

— elongation at failure not less than 15%;

— &y > 15¢y, where &y is the yield strain (gy = f,/E).

(2) Steel conforming with one of the steel



NPUAMATHCh SK Taka, IO 3aJ0BOJBHSE IIi
BUMOTH.

grades listed in Table 3.1 should be accepted
as satisfying these requirements.

Tadauns 3.1 HominanbHi 3HaYeHHA Mexi TekyuocTi Ty i Mexi minHocTi Ha po3Tar fu anst rapsiuexaTanoi

KOHCTPYKUiHOI cTaxi

Table 3.1 Nominal values of yield strength fy and ultimate tensile strength fu for hot rolled structural steel
HominanbHa ToBIIMHA eJleMenTa t, MM
Cranziapt Ta Mapka craii Nominal thickness of the element t [mm]
Standard and steel grade t<40 40<t<80
fy, H/Mmm? fu, H/mm? fy, H/mm? fu, H/Mm?

IEN 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
IEN 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
IEN 10210-1
S 235 H 235 360 215 340
S 275 H 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
IEN 10219-1
S235H 235 360
S 275 H 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 pyiiHyBaHHA 3.2.3 Fracture toughness

(1) Marepian moBHHEH MaTd JAOCTATHIO (1) The material should have sufficient

B'I3KiCTh  pyHHYBaHHS, 1100 BHKIIOYHTH fracture toughness to avoid brittle fracture of

KpUXKE PYWHYBAaHHS PO3TATHYTUX €JIEMEHTIB
IpU OUIKYyBaHIM HaWHIKYIA Temmeparypi
eKCIUTyaTallii, [0 MOKe TPAIUTHUCSA MPOTIrOM
nepeadauyBaHOIO PO3PAaXyHKOBOTO TEPMIHY
eKCIUTyaTalii KOHCTPYKIIii.

[MPUMITKA. HaiiHmk4ua TemrepaTypa eKCILTyaTarii,
10 TPUIMAETHCS Y PO3PaxyHKy, MOXKE OyTH HaBeJeHa B
HanionansHoMy nonatky.

tension elements at the lowest service
temperature expected to occur within the
intended design life of the structure.

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




(2) Slkmo ymoBu, HaBemeni B EN 1993-1-10,
BUKOHYIOTBCS JUUII HAMHUKYOI TEMIEPATypH,
TO JOJAaTKOBa TMEpeBipKa Ha  KPHUXKE
pyHHYBaHHS He MOTpiOHA.

(3)B [y enemeHTiB OyfiBeNb, MO MPAIIOIOTh
Ha CTHCK, HEOOXigHO oOmpaTH MiHIManbHE
3HA4YEeHHS yAapHOI B'SI3KOCTI.

[NPUMITKA B. V HanionanpHomy JlomaTky Moxe
HaBOAUTHCH iH(OpMaLis 100 BHOOPY XapaKTEpPUCTHK
yaapHOi B'S3KOCTi JUIS €JIeMEHTIiB, IO ITPamioloTh Ha
CTUCK. PexoMeHIyeThCsi BHKOPUCTOBYBATH TaOJIHIIIO
2.1 EN 1993-1-10 st oeq = 0,25f(t).

(4) Ulomo BuOOpPY cTanei aas €JISMEHTIB i3
[IUHKOBUM TTOKPUTTSIM, HAaHECEHUM METOJ0M
3aHypeHHS y rapsdy BaHHY, nuBuch EN 1461.

3.2.4 BaacTMBOCTI cTadi y HANPSIMKY TOB-
IIHHU MPOKATY

(1) Axwmro 3rigao 3 EN 1993-1-10 HeoOXimHO
BHKOPUCTOBYBATH CTaJIb 3 MOKPAIICHIMH BJia-
CTHBOCTSMH Yy HAIPSAMKY TOBIIMHH IPOKATY,
TOJIl CJTiJT BUKOPUCTOBYBATH CTallb, 110 BIIIO-
Bizae HeoOXigHOMY Kiacy sikocti 3a EN 10164.

I[MPUMITKA 1. BkaziBku 1110110 BUOOpY BJIACTHUBOCTEH Y
HamnpsIMKy TOBIIMHU Npokary HaBousthcs B EN 1993-1-
10.

[MPUMITKA 2B: OcobnuBy yBary ciiji NpUIUISTH
3BapHAM 3’€JHAHHAM Y BY3JaX CHPSDKEHHS Oanku 3
KOJIOHOIO 1 3BapHUM (DIIAHIISIM, 1110 TIPAIIOIOTH HA PO3TST Y
HANpsMKY TOBLIMHIL

Taonuusa 3.2 Bubip kiaacy sikocti 3rinno 3 EN 10164

Table 3.2 Choice of quality class according to EN 10164

(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.

3anane 3HaueHHst Zgd 3riguo 3 EN 1993-1-10
Target value of Zeq according to EN 1993-1-10

HeoOxinHe 3HaueHHs Zrd, BUPQKEHE Yepe3 pO3paxyHKOBI Z-3HaueHHs, 3riaHo 3 EN

10164

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

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

Zed > 30

Z15
Z25
Z35

IMPUMITKA 3B. Y Hamionansaomy Jlomatky Moke
HABOIUTHUCH PO3IIOALT 33aJaHWX 3HAueHb Zgq 3TLAHO 3
3.2(2) EN 1993-1-10 ms xmacy sikocti 3a EN 10164, J{nst
OyIiBeInsb i CrIopy peKOMEHIYETHCS PO3IIOALT, HaBSICHUIA
y Tabmmi 3.2.

3.2.5 [lonmycku

(1) Homyckm 3a Macor 1 po3Mipamu
NPOKAaTHUX MpodiTiB, MPOodLIB 3aMKHYTOTO
nepepisy 1 JUCTOBOTO TMPOKATy IOBHUHHI
BIMOBIAaTH  CTaHAapTaM Ha  MPOIYKIIIO

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

(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




ETAG abo ETA, skiio He BCTaHOBJICHI OLIBII
KOPCTKI JIOMYCKH.

(2) Jlns 3BapHHX €JICMEHTIB MOBHHHI 3aCTOCO-
ByBartucs gonycku, HaseneHi B EN 1090.

(3) Ilpu po3paxyHKy KOHCTPYKIIiH 1 Tpoek-
TyBaHHI HEOOXIHO BHUKOPHCTOBYBATH HOMi-
HaJIbHI 3HAYEHHS pPO3MIpiB.

3.2.6 Po3paxyHKoOBi 3HAUeHHSI MOKA3HHUKIB
Marepianay

(1) V po3paxyHKkax MOKa3HHKH MaTepiaay Jis
KOHCTPYKLIHHUX CTajeil, OXOIUIEHUX LI€I0
YacCTUHOIO €BPOKOJy, HEOOXIIHO MpUHMaTH
TaKUMHU:
— Mok TipyxkHOCTI E = 210 000 H/Mm?;
— MOJyJIb 3CYBY
G= E ~81 000 H/mMm?;

2(1+v)
— koedinient Ilyaccona y mnpyxHii cranii
v=0,3;
— KOe(]IIieHT JIHIHHOTO TeMIepaTypHOTro

PO3IIMpPEHHS o =12x10%°C? (pn
T <100 °C).

[MPUMITKA. TIlpu  po3paxyHKy BIUIMBIB  Ha
KOHCTPYKLIO nepenany TeMIepaTypu B

KOMITO3HMLIIHHUX ~ CTaJeOCTOHHUX KOHCTPYKIIAX 3a
EN 1994 koedimieHT JiHIHHOrO TEMIIEPATYpPHOTrO
PpO3IIMpeHHs npuiiMaeThes piBHUM o = 10x10% °CL,

3.3 3’°€IHYBAJIbHI BUPOBH
3.3.1 KpinuiasbHi xeraJi

(1) Bumoru 10 KpinHIbHUX JeTanel HaBeaeH]
B EN 1993-1-8.

3.3.2 BurpaTHi Marepiagm s 3BapHHUX
3'caHAHDL

(1) Bumoru 1m0 BUTpaTHHX MarepiamiB s
3BapHUX 3'eqHaHb HaBedeHl B EN 1993-1-8.

3.4 Inmi BUpPOOM 3aBOACHKOr0 BUIOTOB-
JIEeHHS U1 OyAiBeJib i crnopyn

(1)B bynp-sika HamiBoOpoOieHa abo rorosa
OyniBenbHa MPOAYKIS, IO BHUKOPUCTOBY-
€TbCSI TPU  TPOEKTYBaHHI  KOHCTPYKIIiit
OymiBenb 1 CHOpyld, MOBHHHA BiANOBIIATH
BIIMOBIAHOMY CTaHAApTy Ha mpoxaykuiro EN

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 o= 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

(1)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.



abo ETAG, abo ETA.



4 JOBI'OBIYHICTDH

(1) OcHoBHI BUMOTH JI0 TEPMiHY EKCILTyaTalii
BukinazeHi B EN 1990.

(2) CiocoOu BHUKOHAHHS 3aXHMCHOI OOpPOOKH,
3MIIICHIOBAaHI 1032 OyAiBEIbHUM MaldaHdH-
KOM 1 Ha OyZiBeIbHOMY MaiJaHUMKYy, TOBUHHI
siamosigatu EN 1090.

TTPUMITKA. V EN 1090 HaBOmaThbCS YMHHMKH, IO
BIUIMBAIOTL HAa BHUKOHAHHS, AKi HEOOXIIHO 3a3HayaTh
IIPH IPOCKTYBAHHI.

(3) EnemenTn, mo mimyisrarTh ii  KOpO3ii,
MEXaHIYHOTO 3HOCY ab0 BTOMHOTO pyHHY-
BAaHHS, TOBHHHI NPOEKTyBaTHCs 13 3abe3me-
YEHHSIM MOXJIMBOCT1 OTJIANlY, PEMOHTY 1 pe-
KOHCTPYKIlii, @ TaKOXX HEOOXITHOTO JOCTYITY
JUTSI TOTOYHOTO OTJISITY 1 TEXHIYHOTO 0OCIIyTO-
BYBaHHS IIPU €KCILTyaTallli.

(4)B Ins xoHcTpykuii OyaiBenb 1 crnopyn
PO3paxyHOK HAa BHTPUBATICTH 3a3BUYail BUKO-
HYBaTH HE TMOTPiIOHO, 3a BUHITKOM TaKHX IX
€JIEMEHTIB:

a) OTIOPHUX €JIEMEHTIB MMIHOMHUX MPHCTO-
CyBaHb a00 pyXOMOTO HaBaHTAKCHHS,

b) enemenTiB, 110 MiWIATalOTh il MTOBTOPIO-
BaHUX IMKJIIB HampyXeHb B BiOpyro4doro
YCTaTKyBaHHS;

C) eleMeHTIB, IO MiIAraloTh il BiOparlii Bix
BITPOBOTO HaBAHTAXKCHHS;

d) enemeHTiB, 1110 MLIATaIOTH Aii KOJMBaHb BiJ
CKYITYEHHS JIIOJICH.

(5) s enmemeHTIB, SKi HE MOXYTh OyTH
00CTeXEHI, Ciia mependadarv BiaIOBITHUN
MPUITYCK Ha KOPO3IMHUI 3HOC.

(6)B 3axuct Bim Kopo3ii He mOTPiOHO
BUKOHYBaTH JUIsl BHYTPIIIHIX KOHCTPYKLIH
OyziBenb 1 CIOpy/, SKIIO BiIHOCHA BOJIOTICTh
ycepeanHi mpuMmilieHHs He nepesuirye 80 %.

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 %.



5 PO3PAXYHOK KOHCTPYKIIII

5.1 MOJEJIOBAHHA KOHCTPYKIIII
JJIAA PO3PAXYHKY

5.1.1 MoaeaoBanusa
OCHOBHI NpHUIYLIEHHSA

KOCTpPYKUil Ta

(1) Po3paxyHOK TIOBMHEH TIDYHTYBaTHCs Ha
PO3pPaxXyHKOBHX MOJESAX KOHCTPYKIIL, sKi
BIINOBIIAOTh ~ TPAaHUYHOMY  CTaHy, IIO
PO3TISIIAIOTHCS.

(2) Po3paxyHkoBa MOJeib i OCHOBHI NPHITY-
LICHHS JJIs IPOBEJICHHS PO3paxyHKy NMOBHMHHI
Bi10Opa)katu poOOTYy KOHCTPYKLII P JOCST-
HEHH1 B1MOBITHOTO TPaHUYHOIO CTaHy 3 J0C-
TaTHIM CTYIIEHEM TOYHOCTI, a TaKOX BIITBO-
pIOBATH OYIKYBaHUI TUIl TOBEAIHKU HONepey-
HUX Mepepi3iB, eIEMEHTIB, BY3JIiB 1 OTIOP.

(3) Meton, BUKOPUCTOBYBaHUI [Tl pPO3PaXyH-
Ky, TIOBUHEH OyTH CYMICHUM 13 PO3paxyHKO-
BUMH MPUTTYIICHHIMHU.

(4) lllogo MoemrOBaHHS KOHCTPYKIIIT Ta OCHOB-

HUX TPUIYIIEHb U €JIEMEHTIB Oy/iBesb 1 CIIo-
pya muBuch Takok EN 1993-1-5 1 EN 1993-1-11.

5.1.2 MopaeaoBaHHsI BY3J1iB

(1) VY 3arajgpHOMY BHIMAJKy MOYKHA HEXTYBATH
BIUTMBOM XapakTepy poOOTH BY3IIIB Ha PO3IIO-
JIUT BHYTPIITHIX CHJI 1 MOMEHTIB Y KOHCTPYKITIi
1 Ha nedopmaliii KOHCTPYKIIIi B IJTIOMY, IPOTE
SIKIIIO TaKWH BIUIMB € ICTOTHUM (SIK y BUIIAJIKY
HAIIBKOPCTKUX BY3JIB), WOro HEOOXiITHO
BpaxoByBartH, quBuck EN 1993-1-8.

(2) s BuU3HAYEHHs BUIAJKIB, B SIKMX MOT-
piOHO BpaxoBYBaTH BIUIMB XapakTepy poOoTH
BY3JiB  NpPU  PO3PaxXyHKY,  HEOOXIAHO
pPO3PBHATH TP MOJAETl BY3TiB, JWUBHCH
EN 1993-1-8, 5.1.1:

— MIApHIPHY, IS SKOT MOXKHA MPUITYCTUTH, 110
BY30J1 HE TIepeac 3TMHaIbHI MOMEHTH;

— KOPCTKY, A7 K01 MOXKHA MPHUITYCTHTH, IO
XapakTep poOOTHM By3lla HE BIUIMBAE Ha
PO3paxyHOK;

— HAMIBXKOPCTKY, I SKOi Xapaktep poOoTH
BYy3J1a HEOOX1THO BPaxOBYBAaTH MPHU PO3PAXYH-
Kax.

5 STRUCTURAL ANALYSIS

5.1 STRUCTURAL MODELLING FOR
ANALYSIS
5.1.1 Structural and basic
assumptions

modelling

(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.



(3) Bumoru 10 By3JiB pi3HOTO THITy HaBEICHI
B EN 1993-1-8.

5.1.3 B3aemogisi ciopy/au 3 0CHOBOIO

(1) dedopmartiiini XapakKTEpUCTUKH OCHOBHU
HEOOXiJJTHO BpPaxOBYBAaTH Y BHIIQJKAX, SKIIO
BOHH € 3HAUHUMH.

[MPUMITKA. EN 1997 nanae Bka3iBKU AJ1s pO3paxyHKy
B3a€EMOJII{ CIOPY/IH 3 OCHOBOIO.

5.2 3ATAJIbHAM PO3PAXYHOK

5.2.1 Bnaus nedopmanii koHcTpyKuii

(1) BuyTpiIHi CHIIM 1 MOMEHTH y 3aralibHOMY
BUMAIKy MOXYTh OyTM  BHM3HAueHi 3
BUKOPHCTaHHSM:

— pO3paxyHKy MepuIoro MOpSAAKY 3 BHUKOpHC-
TaHHSM MOYaTKOBOI reOMETpPil KOHCTPYKIIII,

— pO3paxyHKy Jpyroro MNOpsAaKy 3 ypaxy-
BAaHHSM BIUTUBY JeopMaliiii KOHCTPYKILIi.

(2) ButuBu  nmedopmarii  (BIUIMBH  APYroro
MOPSAKY) HEOOXITHO PO3TISIAaTH, SKIIO BOHH
3HAYHO 30UIBIIYIOTh 3yCHJUISI abo0 3HAYHO
3MIHIOIOTh POOOTY KOHCTPYKIIii.

(3) Po3paxyHOK MepIIOro mopsaKy Moxe OyTu
BUKOPDUCTAaHMWA  JUISI  KOHCTPYKIii,  SKIIO
3pOCTaHHSM BIAMOBIIHUX BHYTPIIIHIX CHII 200
MOMEHTIB, a00 Oyab-SKOI IHIIOK 3MIHOIO
poOOTH  KOHCTPYKIi,  BUKIWKAHOW i
nedopmariisiMd, MOXKHa  3HexTyBatu. Lla
yMOBa MOXX€ BBa)XaTHUCS BHKOHAHOIO, SIKIIO
3a2/I0BOJILHSIOTHCS TaKl KpUTEPIi:

JUIS PO3PAXyHKY B IPYXKHIN cTaail
F
acr = -
F
Ed
JUIsL PO3paxyHKY B IJIACTUYHIN cTaii
ae:
Ocr — KOeQIIIEHT, Ha SKUH po3paxyHKOBe
HaBaHTAXKEHHsI IOBUHHO OyTH 30UIbLICHE

JUIi  JTOCATHEHHS  3arajbHOi  BTpaTH
CTIMKOCTI Y pYyXHii cTanii;
Fed — po3paxyHkoBe HaBaHTAXCHHS Ha

KOHCTPYKIIIIO;
Fer — KpUTUYHE HaBaHTa)KEHHS TIpU BTpaTi

(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, wusing 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
Y (5.1)

for plastic analysis

where:

acr 1S the factor by which the design loading
would have to be increased to cause
elastic instability in a global mode;

Feq is the design loading on the structure;

Fer is the elastic critical buckling load for



3arajibHOi CTIMKOCTI y MpyXHii craii,
BU3HAYCHE HA OCHOBI IOYaTKOBUX
MIPYKHHUX KOPCTKOCTEH.

[MPUMITKA. ¥V ¢opmymi (5.1) HaBoguThes Oimnblie
TpaHWYHE 3HA4EeHHSI U G UL PO3PAaXyHKYy B
IUIACTUYHIN cTajii, OCKUIBKM Ha XapakTep poOOTH
KOHCTPYKIIi MOXYTh 3HAYHO BIUITMBATH HEJiHIAHI
BJIACTHBOCTI MartepialiB y TpaHUYHOMY CTaHi 3a
HECy4Ol0 3JaTHICTIO (Hampukian, npu QGopMyBaHHI
IUIACTUYHUX IIAPHIPIB y pami 3 Iepepo3roxiiaMu
MOMEHTIB a00 NpH BUHUKHEHHI 3HAYHWUX HENTiHIHHHX
nebopMmaimiii  Bim =~ HamiBXOPCTKMX  By37diB). 3a
OOTpYHTYBaHHS  OUIBII ~ TOYHHMMH METOJAMH B
HanionanbHOMY H0#aTKy MOXE HABOAMTHCH MEHIIE
TpaHWYHE 3HAYCHHS IS Ocr ISl IEBHUX THITIB PaM.

(4)B IlopranbHi paMu 3 HEBETUKUMH yXWIAMU
MOKPUTTS 1 IJIOCKI pamu OyJiBenb OaiaKoBO-
CTIMKOBOTO THUIy MOKYTb OyTH MepeBIpeHI Ha
pYHHYBaHHS BHACTIIOK MOMEPEYHOTO 3MIIIEH-
Hi 3a JIOIIOMOTOI0 pO3PaxyHKy MEpLIOro
MOPSAAKY, SKIIO [ KOXHOTO  IOBEpXY
BUKOHYeThCsl  kputepit  (5.1). VYV  nux
KOHCTPYKIIIAIX Ocr MOXKE OyTH OOUYMCICHUN 13
BUKODUCTaHHSIM  HACTyNHOi  HaOIMKeHOI
dbopmMynIH, 3a YMOBH, IO OCBOBHH CTHCK Y
Oasikax ab0 pUTeNsIX € He3HAYHUM:

VEf

ae.

HEq — po3paxyHKOBe 3HA4YeHHS TOPH30OHTANb-
HOI peakIlii y HUXKHIA 4acTHHI TTOBEPXY
BiJl TOPH30OHTAJbHUX HABAHTAXXCHb 1
(GIKTUBHUX TOPHU30HTAIBHUX HaBaHTa-
KeHb, TuBHCh 5.3.2(7);

VE4 — CymMapHe pPO3paxyHKOBE BEpPTHKAJbHE
HABAaHTAXXCHHS HA KOHCTPYKIIIO Y HUX-
Hil YaCTHHI TOBEPXY;

OH,Ed — TOPU30HTAJIbHE TIEPEMIIICHHS BEPXHBOT
YaCTUHH TOBEPXY BIJHOCHO HWKHBOI
YacTUHHM TIOBEpPXy MpH [ii Ha pamy
TOPU30HTAJILHUX HABaHTAXCHb (HaI-
puKiaa, BiTpYy) 1 (pIKTUBHUX TOPU30H-
TaJIbHUX HABAaHTAXEHb, MPHUKIAJICHUX
Ha PiBH1 KOYKHOTO MOBEPXY;

h—  Bucora moBepxy.

h

H, Ed

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 o 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 acr 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;

du,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 s the storey height.



Pucynok 5.1: [lo3nauenns mis 5.2.1(2)
Figure  5.1: Notations for 5.2.1(2)

IMPUMITKA 1B. J[lns Bukopuctanus (4)B, 3a
BIICYTHOCTI OULTBIN AeTanbHOl iHGoOpMAIli, YXHI
MOKPUTTS. MOXKHA TPUMMATH IOJIOTMM, SKIIO BiH HE
KpyTimmi Hix 1:2 (26°).

IMPUMITKA 2B. J[lns Bukopucranns (4)B, 3a
BIICYTHOCTI OLIBII JeTanbHOI iH(OpMaIii, OCbOBHi
cTHCK y Oankax a0o purensix MOKHA BBaXKaTH
3HAYHUM, SKILO

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°).

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

Af

1>03 L, (5.3)
NEd
ne: B where:
NEd — pO3paxyHKOBE 3HAYEHHS CTHCKaK4ol Neq is the design value of the compression

CWIIH,

L. — YMOBHA THYYKiCTh y IUIOLIMHI pamu,
obuncneHa mius O6amok abo purenis, i3
mapHipaMi Ha iX KIHISIX 1 3
KOHCTPYKTUBHOTO JOBXKUHOIO,
BUMIPSHOIO  B3JI0OBX  Oajmok  abo
puUrenis.

(5) BrutuBu 3armmi3HIOBaHHS 3CYBY 1 MICIEBOI
BTpaTH CTIHKOCTI Ha OPCTKICTh ITOBHHHI
BpPaxXOBYBATHCS, SIKIIO 1€ 3HAYHO BIUIMBAE HA
3arajibHUM po3paxyHok, auBuck EN 1993-1-5.

[MPUMITKA. [ns mpokaTHHX TMepepi3iB 1 3BapHUX
niepepiziB i3 MOAIGHUME PO3MipaMH BIUIUBOM 3CYBHOTO
3aIi3HIOBAHHS MOXKHA 3HEXTYBATH.

(6) Brutue koB3aHHS B 0OJTOBHX OTBOpax Ha
3arajibHUM pO3paxyHOK, & TaKOX BIUIUB II0-
IIOHUX nedopmarrii 3'€THYyBaJIbHUX
€JIEeMEHTIB, TaKUX SIK TBUHTH ab0 aHKEpHi
00NTH, Ha 3YCHJUIS CJiJ BPaxOBYBAaTH, SKIIO
BOHU € CYTT€BUMU Ta 3HAUYIIIUMH.

5.2.2 CrilikicTh pam

(1) SIxmio BigmoBiaHo 10 5.2.1 MOBUHHI OyTH
OPUHHATI 7O YyBarMm BIUIMBH Jedopmarii
KOHCTPYKIIii, TOJIi HEOOX1IHO 3acTOCYBaTH (2)
— (6) s BpaxyBaHHS IIMX BIUIMBIB 1
MEePEBIPKHU CTIHKOCT1 KOHCTPYKIIIi.

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
structural stability.



(2) MepeBipky cTiikOCTi pam abo iX YacTUH
HEOOXIJJTHO MPOBOJUTH 3 YpaxyBaHHSIM HEHO-
CKOHAJIOCTEH 1 BIUIUBIB APYrOro MOPSAKY.

(3) BinnoBigHO 10 THITy paMH i 3arajJbHOTrO
pPO3paxyHKy, BIUIMBH JPYroro TOPSIKY 1
HEJOCKOHAJIOCTI MOYKHA BPaXOBYBAaTH OTHUM
13 HIDKYEHABEIEHUX METOIIB!

a) o0MIIBa TIOBHICTIO 3a JIOTIOMOTOIO 3araib-
HOT'O PO3paxyHKY;

b) wacTkoBO 3a JOMOMOTrOIO  3arajbHOTrO
PO3paxyHKy 1 4aCTKOBO MUISXOM OKPEMHX
MEePEBIPOK CTIMKOCT1 €IEMEHTIB BiJIMOBII-
HO 10 6.3;

C) A7 OCHOBHHMX BHIAJKIB 3a JIOTIOMOTOIO
OKpPEMUX TEPEBIPOK CTIHKOCT1 €KBIBaJICH-
THUX €JIEMEHTIB 3TifgHo 3 6.3 3 BHKOpHC-
TaHHSM HAJCKHHUX TPHUBEICHUX JTOBXKUH
BIINOBIAHO 10 3arajibHOi (JOpMH BTpaTu
CTIAKOCT1 CHCTEMH.

(4) BruiuBu  apyroro Mmopsiiky MOXKYTh PO3-
pPaxoBYBAaTHCS 3 BUKOPUCTAHHAM MPUHHATHO-
ro JUIsi KOHCTPYKLIT pO3paxyHKy (BKIIIOYAIOUU
MMOKPOKOBi a0 iHIII iTepalliiiHi MpoIeaypH).
st pam, ne mepimia ¢opma BTpAaTH CTIHKOCTI
BHACIIJIOK TMOMEPEYHOTO 3MIIICHHS € TIOMIHY-
04010, PO3pPaXyHOK TNEepUIOro TOPSAKY B
MPY)KHIA CcTajii MOBHHEH BUKOHYBATHCh 3
ypaxyBaHHSM IMOJANBIIOTO 3pOCTaHHS BiAIO-
BITHUX 3yCUJIb (HANpPUKIIAL, 3THHAILHUX MO-
MEHTIB) 3a JIOTIOMOTOI0 HaJSKHUX Koediri-
€HTIB.

(5)B Ins  0JHOTIOBEPXOBHX pam, poO3paxo-
BaHUX Ha 0a3i 3araJlbHOTO pO3PaxyHKY B
NPYXKHIA cTanii, epexTn apyroro MOPsSIKY
Bil TOIMEpPEYHOro 3MIICHHS, CIHPUYHHCHI
BEPTUKAJIbHIUMH HABAHTAXKCHHSIMH, MOXYTh
OyTH OOYMCIIEH1 MIISTXOM 30UIbIIEHHS TOpU-
30HTAJIPHUX HaBaHTaXeHb Hpd (Hanmpukian,
BITPOBHUX) 1 €KBIBaJEHTHUX HABaHTa)KCHb
VEd§, o0OyMOBIEHMX HENOCKOHAJIOCTAMH
(maB. 5.3.2(7)) Ta IHIIUMH MOXJIUBHMH
edeKTaMu Bil MOTEPEYHOTrO 3MIIIEHHS 3T1THO
3 TEOPIEI0 MEPIIOTO MOPSIKY 3a JOTIOMOTOI0
KoedirieHTa:

3a YMOBH, IO G > 3,0,
1€ o MOXe OyTu obuucieHuit 3a Gpopmynoro

(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
Heq (e.9. wind) and equivalent loads Vgq¢ due

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

(5.4)

provided that a, > 3,0,
where a., may be calculated according to (5.2)



(5.2) B 52.1(49)B 3a ymoOBH, IO YXHUI
MOKPUTTS. € HEBEJIMKUM 1 OCHOBHMU CTHUCK Y
Oamkax abo0 purensx HE3HAYHUH, SK
obymogieno B 5.2.1(4)B.

HIPYMITKA B. Tlpu o, < 3,0 3acTocoByeThCs OiIbII
TOUHHI PO3PaXyHOK JPYTOro HOPSIKY.

(6)B s GararomoBepXxoBUX paM  edekTu

JPYroro MOPSIKY Bil TIOMEPEYHOTO 3MIIICHHS

MOXYTh OyTH OOYHMCIEHI 3a JOTIOMOTOIO

MeToy, HaBegeHoro B (5)B, 3a ymoBH, 1o yci

MOBEPXU MAIOTh OJJHAKOBUIN PO3IIOILT:

— BEpPTHKAJILHUX HABAHTAKCHB,

— TOPHU30HTAIBHUX HAaBAaHTAXKCHB;

— JKOPCTKOCTI paMH MO BIAHOLICHHIO 0 I10-
MEPEYHNX CHII, TPUKIIAJICHUX JI0 TIOBEPXIB.

[MTPUMITKA B. OOMmexeHHSI METOAY TUBHCH TaKOX y
5.2.1(4)B.

(7) 3rimro 3 (3)  crTiliKicTh  OKpEeMHUX
€JIEMEHTIB HEOOX1JHO MEePEBIPATH BiAMNOBITHO
JI0 HACTYITHOTO:

a) SIKiIo BIUIMBU JPYroro MOPSIKY B OKpe-
MHUX €JI€MEHTaX 1 BIAMOBIIHI HEAOCKOHAIOCTI
eneMeHTiB (nuB. 5.3.4) TOBHICTIO BpaxOBaHi
NpHU 3aralbHOMY pO3paxyHKy CHCTEMH, TO
HEeMae HEOOXITHOCTI B OKpeMiil mepeBipiri
CTIMKOCTI €JIEMEHTIB BIAMOBIIHO 10 6.3.

b) SIkiio BIIMBHU APYroro MOPSAKY B OKPEMHX
eleMeHTax abo TEeBHI HEJIOCKOHAIOCTI OKpe-
MOTO eJleMeHTa (HalpuKIaJ], HEIOCKOHAIOCTI
eNeMeHTa JUIsl 3TUHAIBHOI 1/a00 IMorepevHo-
KpyTWIbHOI (OpMH BTpaTH CTIHKOCTI, JIWB.
5.3.4) He BpaxOBYIOThCSI TIOBHICTIO Yy 3araib-
HOMY pO3paxyHKY, TO CTIHKICTh OKpEMHUX elie-
MEHTIB HEOOXITHO TIEpeBIPATH 3rigHO 3
BIIMIOBITHUMHU KPUTEpIIMU 6.3 /I BIUIMBIB,
HE OXOIUICHHX 3arajbHUM PO3paxyHKoMm. Taka
nepeBipka NMOBUHHA BPaxOBYBaTH MOMEHTH 1
3YCUJUISL Ha KIHISIX, OTPUMaHi 13 3arajibHOTO
PO3paxyHKY CHCTEMH, BKIOYAIOYM 3aralibHi
BIUIMBH JIPYTOTO TOPSJIKY Ta 3arajbHi HEJNO-
ckoHanocti (muB. 5.3.2), 1e 11e € CyTTEBUM, i
Moxke 0a3yBaTHCs Ha PUBEJICHIN TOBXKHHI, 1110
JIOPIBHIOE KOHCTPYKTHBHIIN TOBXKHHI.

(8) ¥ pasi sIKiIo CTIfKICTh paMu MEepeBipEThCsI
3 BUKOPHUCTAHHSIM MOJIET €KBIBaJICHTHOI CTii-
KU 3TiIHO 3 6.3, 3HaUeHHS MPUBEIACHUX JOBXUH
MIOBHUHHI TPYHTYBaTHCS Ha 3araibHii (opmi
BTPaTH CTIMKOCTI paMU 3 ypaxyBaHHSIM Xapak-
TEPUCTUK >KOPCTKOCTI €IEMEHTIB 1 BY3IiB, Ha-
SIBHOCTI IUIACTUYHUX MLIAPHIPIB 1 PO3MOALTY

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 o < 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
the frame accounting for the stiffness
behaviour of members and joints, the presence
of plastic hinges and the distribution of



CTUCKAJBbHUX 3YCWJIb TPH PO3PAaXyHKOBHX Ha-
BAaHTOKEHHAX. Y ILBOMY BHIQJKY BHYTPIIIHI
3YCHJUISA, III0 BUKOPHUCTOBYIOTHCS y TIEpeBipKax
CTIKOCTI, BU3HAYAIOTHCSI BIAMIOBITHO JI0 TEOpii
MEPILIOTO TMOPS/IKY 0€3 ypaxyBaHHS HEJOCKOHA-
JIOCTEN.

[MPUMITKA. ¥V HamnionansHomy JlomaTky Moxe OyTH
HaBeJleHa iH(opMallist Ipo TaTy3b 3aCTOCYBaHHSL.

5.3 HEAOCKOHAJIOCTI
5.3.1 OCHOBHI OJIOKEHHSA

(1) Mpu  po3paxyHKy KOHCTPYKIIii HEOOXiTHO
BpPaxOBYBAaTH BIINOBIIHI MOMPaBKH, IO Bpa-
XOBYIOTh BIUIMBHU BiJ] HEJOCKOHAIOCTEH, BKIIIO-
Yal04M 3aIMIIKOB1 HAIIPYKEHHS 1 T€OMETPUYHI1
HEIOCKOHAJIOCTI, Takl K BIOXWUJIEHHS B
BEPTUKATI, HEMPSMOJIIHINHICTb, BIIXUICHHS
BiJl TUTOIIMHU, HEJIOJIIKK TIPU MIArOHI 1 Oy/ib-
SKI HE3HayHl EKCIEHTPUCHUTETH, SIKI MaloTh
MiCIIe Y BY3J1aX HEHaBaHTaXEHO1 KOHCTPYKIIII.

(2) Crixg BUKOPHCTOBYBATH €KBIBaJICHTHI Ie0-
METPUYHI HEAOCKOHANIOCTI (muBHCH 5.3.2 1
5.3.3) 31 3HaYeHHAMH, SKi BimOOpaXKAIOThH
MOXJIMBI BIUIMBU B YCIX THIIIB HEIOCKO-
HAJIOCTEH 3a BHHATKOM THX BIUIMBIB, SKi
BKJIIOYEHI y (QOpMYIH TEPEeBIPKH HeCcydol
3IaTHOCTI €JIeMeHTa, JUBUCH PO3aii 5.3.4.

(3) HeoOxigHO BpaxOBYBaTH HHKYCHABEICHI
HEIOCKOHAJIOCTI:

a) 3arajbHi HEJIOCKOHAJIOCTI I  paM i
B’SI3€BHUX CHUCTEM;

b) miciieBi HEIOCKOHAIOCTI JUIT OKPEMHX
€JIEMEHTIB.

5.3.2 HemockoHajiocTi MJf  3arajbHOIro
PO3paxyHKy pam

(1) TepenbauyBana ¢opma 3aralibHHX HEIO-
CKOHAJIOCTEH Ta MICIICBHX HEI0CKOHAIOCTEH
MOke OyTH oOTpuMaHa Ha OCHOBiI (opmu
MPYKHOTO BUIMYYYBaHHS UIS PO3TJISIIYBaHOL
TUIOUIUHY BTPATH CTIHKOCTIL.

(2) HeoOxinHo BpaxoByBaTH BTPATy CTIHKO-
CTi B IJIONIMHI Ta i3 MJIONIMHHU, BKIIOYAIOYH
KPYTUJIbHY BTPATy CTIHKOCTI 3 CUMETPHUYHU-
MU Ta HECUMETPUYHUMHU (OpMamMH BHITyUY-
BaHHS JJIs HaWOUIbII HECHPHUATIUBOTO HArl-
PAMKY Ta GOpMH.

(3) IIpu po3paxyHKy pam, SIKi € UYTIUBHMH

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
direction and form.

(3) For frames sensitive to buckling in a sway



70 BTPaTH CTIMKOCTI BHACIIIOK TOTIEPEYHOTO
3MIIIEHHS, HEOOXiZHO BpaxOBYBaTH BILIUB
HE/IOCKOHAJIOCTEH 3a JOMOMOTOI0 €KBiBaJIeH-
THOT HETIOCKOHAJIOCTI Yy (hOopMi MOYATKOBOTO
MOTIEPEYHOT0 3MILIEHHS Ta HEJIOCKOHAIOCTEH
BUKPHUBJICHHS OKPEMHX €JIEMEHTIB 13 IIJIO-
muHA. HemockoHanmocTi MOKHa BU3HAYHTH
TaK:

a) 3arajbHi MOYAaTKOBI HEJAOCKOHAJIOCTI IoTIe-
PEYHOTO 3MIIICHHS, IUBUCH PUCYHOK 5.2:

¢ = ¢o anom

ae:

do — OazoBe 3naueHus: ¢o = 1/200

Oh — 3HIKYBJIbHUN KOE(ILIEHT A1 BUCOTHU
h xononu:

o, =i,aﬂe %Sahslo

Jh

h— BUCOTa KOHCTPYKIIii B METpax
Om — 3HIWKYBaJIbHUMI Koe(ilieHT JUTS
KUTBKOCTI KOJIOH y pany

a, = o,5(1+ ij
m

M — KUTbKICTh KOJIOH Yy PSAAY, BKIIFOYAIOUH TiTb-
KA T1 KOJIOHH, SIKI HECYTh BEPTHKAIbHE
HaBaHTakeHHA Ngq He MeHIe HiK 50 %
Bil CEpeAHBOTO 3HAYCHHS HaBaHTa-
KEHHsI, [0 TPHIIAJa€ Ha KOJIOHU Y
PO3TJIsiTyBaHil BEPTUKATBHIN TUTOIIHHI.

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)

where:
do Is the basic value ¢o = 1/200
an is the reduction factor for height h
applicable to columns:
- = 2
" Vh
h is the height of the structure in meters
am IS the reduction factor for the number of

, but %Sah <10

columns inarow: o, = 0,5(1+%j

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

_F'!U i

Pucynok 5.2 ExBiBajIeHTHi HeIOCKOHAJIOCTI MONEPEYHOr0 3MillleHHSI
Figure 5.2 Equivalent sway imperfections

b) BiIHOCHI OYAaTKOBI MiCIIEBI HEIOCKOHAIOCTI
BHUKPHBJICHHS €JIEMEHTIB 13 IJIOIIMHHU IIPU BTpa-
TH CTIMKOCTI 32 3TUHATBHOIO (POPMOTO

Pl (S] L- JOBXHWHA CJICMCHTA.

IMPUMITKA. 3nauennus eof/L moxe Oyru BuOpaHe 3
HamionansHoro momatka. PexoMeHImoBaHiI 3HAUYEHHS
HaseneHi B Tabimmi 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.

Tabauig . .. . .
. 5.1 Po3paxyHKOBi 3HaY€HHSI I0YATKOBOI MiCIIeBOI HEJOCKOHAIOCTI BUKPHBJIeHHS €o/L

Table 5.1 Design values of initial bow imperfection eo/L




Kpusa BTpatu crifikocti BiamosigHo q0 Tabmui MY POSPaXYHKY y IPYXHii | NPH PO3PAXYHKY ¥ IIACTIHili
P P 6.1 cramii cramil
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 J[ns pamHHMX KapkaciB  OymniBenb (4)B For building frames sway imperfections
HEJIOCKOHAJIOCTI  MOMEPEYHOro  3MilICHHS may be disregarded where:
MO>KHA HE OpaTH /10 yBaru, sKIio:
5.7
He, > 0,15V, . (5.7)

(5)B Jlns BU3HAuU€HHS TOPU3OHTAIBHUX 3YCHUIIb,
MIPUKJIAJICHNX Ha PIBHI AUCKA EPEKPUTTS HEOO-
XiJHO mpuiiMaTi (opMy HETOCKOHATIOCTEH, SIK
MOKa3aHO Ha PHUCYHKY 5.3, Ae ¢ — Hemocko-
HAIICTh TIOTIEPEYHOTO 3MIIIEHHS, OTPUMaHa 3
(5.5) y mpumymieHHi, 10 BECOTA OJHOTO MOBEP-
Xy cknanaae h, muBuce (3)a).

<
r 6/2

Y b

TNEd

(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 He0CKOHAIOCTEN MOMEPEYHOr0 3MileHHs ¢ 1Sl TOPU3OHTAILHUX CHJI,
NPUKJIaJeHUX Ha pPiBHI AiadparMu nepexpurrs

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

(6) Ipu mpoBeaeHHI 3araJbHOI0 PO3PaxyHKY 3
METO BU3HAYCHHS 3yCUJIb 1 MOMEHTIB Ha KiH-
X EJIEMEHTIB, IO BUKOPUCTOBYKOTBCS TPHU
MepeBipkax eJeMEeHTIB BiamoBimHo 10 6.3,
MO>KHA HEXTYBATH MICIICBUMH HEIOCKOHAJOC-
TSIMH BUKPHUBJICHHS CIIEMEHTIB 13 IUIOLIUHHU.
[Ipote, mist pam, YymIMBHX 1O BIUIMBIB JpYy-
roro MopsJIKy, HEOOXiTHO BPaxOBYBaTH MicIie-
Bl HEJIOCKOHAJIOCTI BUKPUBIICHHS €JIEMEHTIB 13
IUTOIIMHU JOJATKOBO 10 3arajdbHHX HEJOCKO-
HaJIOCTeH TMOMEePEeYHOro 3MilleHHs (IUBUCH
5.2.1(3)) npu po3paxyHKy paMHHX KOHCTPYK-
il JUIsT KOXKHOTO CTHUCHYTOTO €leMEeHTa 3a
TaKHUX YMOB:

—13a HasABHOCTI, K MIHIMYM, OJHOTO BY37a,
3IaTHOTO CTIPUHAMATH MOMEHT, Ha OJTHOMY KiH-
11l eJIeMeHTa

(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:

—at least one moment resistant joint at one
member end



ﬂl>0,5

ae:

Ngy — po3paxyHKOBe 3HAYEHHs CTHUCKAKOYOl
CHJIH,

A— BimHOCHA THYYKICTh y TUIONIMHI ISt
CIIEMEHTA, KU PO3IIIAAAETHCS SIK LIAPHIPHO
ONIIEPTHH.

[MPUMITKA. MicueBi HeTOCKOHAIOCTI BUKPUBIICHHS 13

IUTOLIMHU BPaxOBYIOTbCA TIPH TepeBipKax eJeMeHTa,
auBHCh 5.2.2(3)15.3.4.

(7) BrummBu moyaTKOBOT HEIOCKOHAJIOCTI MMO-
MEPEYHOr0 3MIIIEHHS 1 MICIEBUX HEIOCKOHA-
JIOCTEH BUKPHUBIIEHHS 13 TUIOIIUHU MOXKYTh
OyTH 3aMiHEH1 CUCTEeMaMH €KBIBaJIEHTHUX TO-
PU3OHTAIIBHUX CHJI, IO BBOJSATHCS TSI KOKHOT
KOJIOHH (1UB. pucyHOK 5.3 i pucynok 5.4).

o

—» 9Ny

—>

oo b
A
NE(I NEd

NnoYamKosi HedOCKOHANOCMI nonepe4noz2o 3/11!’1/146HH}Z

BUKPUBICHHSL

initial sway imperfections

Pucynok 5.4

CHJIO0
Figure
(8) Ili  mouaTKOBi  HEIOCKOHAJOCTI
MOIIEPEYHOTO 3MIIICHHS CIif
3aCTOCOBYBAaTH JUISI BCIX MOXJIMBUX
TOPU30HTAIBHUX  HAMNPSAMKIB,  IIPOTE

OJIHOYACHO PO3MIAIATH MOTPIOHO JIMIIIE
OJIVH 13 HAIIPSIMKIB.

(9)B ns GaratormoBepxoBoi OymiBii 3
CTIHKOBO-0aIKOBUM KapKacom y
BUIAJIKy BUKOPUCTAHHS EKBIBaJICHTHUX
TOPH30HTAILHUX CHIT ix CITi ]
MPUKIIAJAaTH Ha PIBHI KOKHOTO TOBEPXY
1 TOKPUTTS.

(10) HeoOximHO TakoX BpaxOBYBaTH

MOXJIMBI ~ KPyTWJIbHI  BIUIMBH  Ha
KOHCTPYKIIiO, BHUKJIMKaH1
KOCOCUMETPUYHUMHU HOINEePEYHUMHU

3MiH_[eHH$IMI/I Ha JIBOX MPOTUIICIKHUX

Aty (5.8)

Ed

where:

N, is the design value of the compression
force;

/. 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.

. BNe4Boq
L2

Al

e

Ne4Boq

A
NEd NEd

noYamko6i HeOOCKOHAIOC

initial bow imperfections

3aMiHa MOYATKOBHMX HEIOCKOHAJIOCTEH eKBiBaJIeHTHOIO TOPU30HTAJILHOIO

5.4 Replacement of initial imperfections by equivalent horizontal force

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

(9)B 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
sways at the two opposite faces, should
also be considered, see Figure 5.5.



I'PaHsX, TMBUCh PUCYHOK D.5.

A

A B

\4 v

a) I'pani A-A i B-B npu nocrynansHOMy 3MillIeHHI B OZHOMY i TOMY X
HaINpsIMKY
(a) Faces A-A and B-B sway in same direction

\

A l — x
6) I'pani A-A i B-B npu nocrynansHOMY 3MIIIEHH] y IPOTHIICKHUX

HarpsMKax
(b) Faces A-A and B-B sway in opposite direction

1 nocmynanvne 3miwenns, 2 obepmanvhe 3miujeHHs
1 translational sway, 2 rotational sway

5.5
5.5

Pucynox
Figure

(11) Slx anprepuatuBa g0 (3) i (6) dopma
BTpaTH CTIMKOCTI KOHCTPYKIII y MpYXKHIA
cragii m, Moxe OyTM 3acTOocOBaHa SK
OJHO3HAYHO BHM3HAueHa 3arajbHa 1 MicleBa
HEJO0CKOHAICTb. Ammutityzia 1i€i
HEJ0CKOHAJIOCTI MOKe OyTH BU3HAUYeHa 34!

ITocTynajbHi Ta 06epTaibHi BIJIMBH (Y IUIaHI)
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:

N e N
Minit = €9 +770r = %—$kncr J (59)
El 77cr,max A El ncr,max
ne: where:
-2
XA
e, —af 1-0,2 | Max 7 150,2:
Y = , M- s (for) 1>0,2; (5.10)
New 1 42
- (04
/1 — ult,k (5.11)
acr
i A — yMOBHA 'HYYKIiCTh KOHCTPYKLLi] and A is the relative slenderness of the
structure
o — Koe(iieHT HEAOCKOHAIOCTI IS a is the imperfection factor for the relevant

BIJIMOB1THOT KPUBOI BTPATH CTIHKOCTI, JUBUCH
Tabymro 6.1 Ta Tadiauiro 6.2;

X 3HIDKYBIbHUM — KoeillieHT — ans
BIJIMOBIIHOT KPWBOi BTpPAaTH CTIMKOCTI, SKUH
3QJICKUTHh BiJ BIAMOBIAHOTO IONEPEYHOTO
nepepizy, nuBuch 6.3.1;

Oultk — KOEIIIEHT MiHIMAJIBHOTO 30UTBIIICHHS
ocboBOi cmm  Ngg B eneMeHTax s
JOCATHEHHS XapaKTepuCTUIHOTO onopy Ngy Yy
MOTepeyHoOMy — Tepepidi 3  HalOuIbIIUMU
HOPMaJbHUMU HaNPY>KEHHAMHU 0e3
ypaxyBaHHS BTpaTu CTIHKOCTI;

Ocr — KOEQIIIEHT MIHIMATBHOTO 30UTBIICHHS
ockoBoi cuan  Ned B eaeMeHTax  JuIs
JOCATHEHHST BTPAaTH CTIHKOCTI y MpYXHIN
cramii;

Mrk — XapakTepUCTHUYHUUN OMIp KPUTUYHOTO
MIOTIEPEYHOr0 Mepepi3y Ha J1il0 MOMEHTY, Hall-

buckling curve, see Table 6.1 and Table 6.2;

x is 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 Ngy in members to
reach the characteristic resistance Ng, of the
most axially stressed cross section without
taking buckling into account

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 MpiRrk



pukiag Meirk @00 Mpi Rk, KU AOIUTBHIIIIE,
NRrk — XapakTepHUCTUYHUN OMIp Ha [0 M03-
JOBXHBOI CHJIM KPUTHYHOTO MONEPEYHOTO
nepepizy, T00To NpiRrk;

14 ()
EINg, max — 3TMHAILHMHA MOMEHT, IO BUHHUKAE

BiJI Ner Y KPUTUYHOMY TIOTIEPEYHOMY TIepepisi;
N, — (Gopma BTpatu CTIMKOCTI B HpPYXHIH
crafii.

IMPUMITKA 1. Jlns BU3HAYCHHS KOCDIIIEHTIB itk 1 Olcr
MOXXHa  BBaXaTd, IO  €JIeMEHTH  KOHCTPYKIii
HaBaHTaXeHi Junie ocboBUMH cuinamu  Ngg, sKi
OTpUMaHI B pE3yNbTaTi PO3PaxyHKYy KOHCTPYKILIi 3a
TEOpI€I0 MEepIIoro MOPSAKY Yy NpPYKHIH craxii Ha
PO3paxyHKOBi HABaHTA)KEHHSI.

[MPUMITKA 2. VY HamionaneHomy Jlomatky Moxke
HaBOAWTHUCH iH(OpMaLlist o710 ramy3i 3acrocyBaHHs (11).

5.3.3 Henockonajictb NpH  PO3PaxyHKY
cUCTeM B’s3ei

(1) Tlpu pospaxyHKy cuCTeM B’si3eH, sKi
3a0€3Mevyl0Th MOMEepPeYHy CTIHKICTh Oaok
ab0 CTHCHYTHX €JIEMEHTIB y Mexax iX
JOBXUHHU, HEOOXITHO PO3IIISIIaTH BIUIMBH
HEJIOCKOHAJIOCTEH 3a JOIOMOIOI0 €KBIBAJIECHT-
HO1 TEOMETPUYHOT HEJOCKOHAIOCTI €JIEMEHTIB,
0 PO3KPILTIOIOTHECS, Y (OpMI MOYATKOBOI
HEJIOCKOHAJIOCTI BUKPUBJICHHS 13 TUTOIMHHU:

as relevant
Nrk is the characteristic resistance to normal
force of the critical cross-section, i.e. Npi,r«

Eln’ is the bending moment due to 7 at

cr,max
the critical cross-section
N, IS the shape of elastic critical buckling

mode.

NOTE 1: For calculating the amplifiers ouix and o the
members of the structure may be considered to be
loaded by axial forces Neq 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)
e: where:
L — nporin cuctemu B’s3ei L is the span of the bracing system
i and

a, = 0,5(

J€ M —  KIIBKICTh  €JIEMEHTIB, 10

PO3KPIILTIOKOTHCS.

(2) Hnst 3pydHOCTi BIUIMBH IOYATKOBHX
HEJIOCKOHAJIOCTE BHUKPHBICHHS 13 IUIOLIMHU
eNIEMEHTIB, PO3KPIIUICHUX 3a JIOTIOMOTOIO
CHUCTeMH B’s3ed, MOXYyTb OyTH 3aMiHEHI
€KBIBAJIEHTHOIO CTaOLTI3yl0uOI0 CHIIOKO, SK
MO0Ka3aHO Ha PUCYHKY 5.6:

Uy :ZNEd8

Ac:

0, — TpPOIMH CUCTEMM B’s3€H y CBOiH

IUIOIIMHI, OOYMOBJIEHHH (] Ta OyIb-SIKUMH
30BHIIIHIMYA HABAHTAXKECHHIMH, OOYHUCICHUMHUA

€ *9,
2

1+£j
m

in which m is the number of members to be
restrained.

(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:

(5.13)

where:

9, is the inplane deflection of the bracing

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



Ha OCHOBI PO3pPaxyHKY MEPIIOTO MOPSIKY.

[PUMITKA. 8, moxe popiHioBaTH 0, SKIIO BHKO-

PHUCTOBYETBCS TEOPIis IPYTOTo MOPSIKY.

(3) ¥V Bumaakax, KOJM IO CHUCTEMH B’s3ei
BHCYBAIOTHCSI BUMOTH IIOJ0 cTabimizamii ctuc-
HYTOT MoJINIi OANKK MOCTIHHOT BUCOTH, 3YCHII-
11 N, Ha puCyHKY 5.6 MOXHa OTpHUMaTH 3a!

NOTE: 3, 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 Ih (5'14)

Ie.
M¢y — MakcuManbHUI MOMEHT y Oani i

h — 3arajgpHa BHCOTA OAIKH.

[MPUMITKA. VY Bunanky, skmo Oanka 3a3Hae

30BHIIIHLEOTO CTHUCKY, NEd TMOBWHHA BKJIIOYAaTH YaCTUHY

CTUCKYIOUOi CHJIH.

(4) Y wmicusx, ge CTHKYIOTbCS Oanku abo
CTHCHYTI €JIEeMEHTH, HEOOX1IHO TaKOXk MepeBi-
PATH 3[aTHICTh CUCTEMH B’A3€M YMHUTU OIIp
MicueBiit cwii, mo nopisrroe &, Ng /100 i
MPUKIIAIAETHCA A0 HET 32 TOTTOMOTO0 KOXKHOT
Oak ab0 CTHCHYTOTO €JIEMEHTa, IO
CTUKYIOTBCSI Y IIbOMY MICIIi, 1 TIepeaaTH Ir0
CUIJIy JIO TIPWJIETJIMX MICIlb, Y SIKHX Oanka abo
CTUCHYTHH €JIEMEHT pO3KpIIUICHI, JIUBUCH
PHUCYHOK 5.7.

(5) s mepeBipkM MICHEBOTO 3YCHIUIS Biammo-
BigHO 10 (4) MOBUHHI TaKOX BPaxOBYBaTHCS
Oy/b-sIKi 30BHIIIHI HaBaHTa)XEHHS, 1110 JIIOThH
Ha CHCTEMHU B’s3€d, NpoTe 3YCHUIA, IO
BUHUKAIOTh Yepe3 HEIOCKOHAIICTh, HABEACHY
B (1), MOXKHA OMTYCTHUTH.

where:
Mg, 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.

€0 — HeOOCKOHAanicmy; (d — eK8I8aAIeHMHA NO2OHHA CUA,
1 —cucmema 6’szeii

3ycmns Ned BBaKaeThesl piIBHOMIPHO PO3IOILUICHUM Y
MeXax Mporony L cucremu B’ si3eil.

eo — imperfection; qu — equivalent force per unit length;
1 - bracing system

The force Neq is assumed uniform within the span L of the
bracing system.



I[J'IH HepiBHOMipHI/IX 3YCWIb L€ € ACII0 KOHCEPBATHUBHO.
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5.7 HaBaHTa)keHHsI HA B'sA3i y €

5.3.4 HenockoHAJOCTI eJIeMEHTIB

(1) BrunBu MiclieBUX HEIOCKOHAIOCTEH BHK-
PHUBIICHHSI €JIEMEHTIB 13 TUIOIIMHA BpaxoBaHi y
dbopmynax s BUSHAYCHHS OMOPY €JIEMEHTIB
Ha BTPaTy CTIUKOCTIi, TUBUCH PO3LT 6.3.

(2) YV Bunmamkax, KOJH CTIHKICTh €JIE€MEHTIB
BPaXOBYEThCS IIISXOM PO3PAXYHKY IPYTrOro
MOPSIIKY JUIS CTHCHYTHX CIIEMEHTIB BiJIIIO-
BimHO 10 5.2.2(7)a), HEOOXITHO PO3IIISIAATH

HEJIOCKOHANIOCTI €o 3rimHo 3 5.3.2(3)b) abo
5.3.2(5), a6o 5.3.2(6).

(3) dnst po3paxyHKy APYroro MOpsjIKy 3 ypaxy-
BaHHSIM BTpAaTU CTIMKOCTI 3a MONEPEYHO-KPYTH-
JHHOIO (DOPMOIO JUIS €lIeMEeHTa, 110 3TUHAETHCS,

HEIOCKOHAIIOCTI MOXKYTh HpHiMatucs sik Ke,
1e €,, — EKBIBAJICHTHAa NOYaTKOBA HEJIOCKOHA-

JIICTh BUKPHUBJICHHS TTOB3/I0BXKHBOI OC1 BITHOCHO
MoTIepeyHoi 0ci MPOUII0, IO PO3TIIAIAETHCA.
3araoM HeMae HEeOOXITHOCTI BpaxXOBYBaTH
JOJaTKOBY HEJOCKOHAIIICTb CKPYUYEHHSI.

[NPUMITKA. 3nauenHs k MoOXyTh oOHpaTHCh 3a
Hamionansaum JlomatkoM. PexoMeHTyeThCS IpUitMaTi
3HaueHHsa k = 0,5.

54 METOJHU PO3PAXYHKY 3 YPAXY-
BAHHSIM HEJIHIMHUX BJIACTUBOC-
TEW MATEPIAJIIB

THKAX CTUCHYTHUX eJIEeMeHTIiB

5.7 Bracing forces at splices in compression members

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
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 3arajbHi moJI0KeHHA

(1) BuyrpimHi 3ycwiuis i MOMEHTH MOXHA
BU3HAYATH:

a) 3araJbHUM PO3PAXyHKOM Y MPYKHIN CTaii;
b) 3aragbpHEM PO3paXyHKOM Yy IUIACTHYHIN CTaIii.

[MPUMITKA. Illono po3paxyHKy CKiHYE€HHO-EJIEMEHT-
Hoi Mozeni auBuck EN 1993-1-5.

(2) Y Bcix BHMagKax MOXKe BUKOPHCTOBYBATHCSI
3arajbHUI PO3paxyHOK y IPYXKHIH CTaii.

(3) BaranbHuil  pO3paxyHOK y IUIACTHYHIN
cTajnli MOXe BUKOPHUCTOBYBATUCH JIHMILIE Yy
BUIAJIKaX, KOJIM KOHCTPYKISI Ma€ JOCTaTHIO
MIOBOPOTHY 3JAaTHICTh y (PaKTUUHOMY MICII
po3TallyBaHHs IIapHIpa IMJIACTUYHOCTI He3a-
JIEXKHO BiJ TOTO, 3HAXOJUTHCA BIH B €IE€MEH-
Tax 4d y By3Jax. SIKIIO MIapHIp MIaCTUYHOCTI
BHHUKAE B €IEMEHTI, TOMEpPEeYHi Mepepi3u
eJIeMEHTa MOBHHHI MaTH JIB1 OCl cuMeTpii abo
OJIHY BICh CHMETpii, IO JISKUTh Yy TUIONTUHI
CUMETpIi, sika 30ira€eTbcs 13 MIOMIMHOIO MOBO-
pOTYy IIapHipa MIACTUYHOCTI, a TAKOX TOBUH-
Hi1 BUKOHYBATHUCSl BUMOTH, 3a3HaueHi y 5.6. Y
BHIAJKaX, KOJM MIApHIp TUIACTHYHOCTI BUHU-
Ka€e y BY3Ji, By30J] IOBUHEH MaTH abo Joc-
TaTHIO MIITHICTb, 100 3a0€3MEYUTH CIIPUITHST-
TS TPAaHUYHOTO MOMEHTY IJIACTHYHOCTI eJie-
MeHTa, ab0 MOBUMHEH OYTH 3JaTHUM BUTpPHU-
MaTu IUIACTUYHY JedopMallito JUisl J0CTaT-
HBOTO MOBOPOTY, nuBuch EN 1993-1-8.

(4)B Sk cnpomenuit MeToa aii 0OMEKEHOTO
IUTACTUYHOIO IEePepo3MOoJIUly MOMEHTIB Yy
HEpO3pi3HUX Oankax, B SKUX JACSIKl IKOBI
MOMEHTH, OTPUMaH1 PO3PaXyHKOM Yy MpPYXKHIN
CTajil, NMEepeBUIIYIOTh IUIACTUYHUI OIip Ha
3TUH MakCUMyM Ha 15 %, 4acTUHM MOMEHTIB,
10 MEPEBUILUIM IIi MKOBI MOMEHTH, MOXYTh
OyTH Mepepo3MnoAiieHl B OyIb-IKOMY €IeMEeH-
Ti 32 HACTYITHUX YMOB:

a) BHYTpIIHI 3yCHWJUII 1 MOMEHTH B paMi
3aJIMIIAIOTECSL B PIBHOBA3l 3 NPUKIAJEHUMHU
HaBaHTAXEHHAMU; 1

b) yci enemeHTH, B SIKMX 3MEHIIYIOTBCS MO-
MEHTH, MalOTh MOIepeyuHi mepepizu kiacip 1
a60 2 (muB. 5.5); i

C) 3a0e3meueHa  CTIHKICTh  CIIEMEHTIB  3a
MOTIePEYHO-KPYTHIBHOIO (opMOIO Ti BTpaTH.

5.4.2 3arajibHuil pPO3PaxyHOK Yy MNPYKHii

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
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



crajuil

(1) 3aranpHuil po3paxyHOK y MPYXKHIH crauii
IPYHTYETHCSL Ha MPUITYLICHH] JIHIHHOT 3a51ex-
HOCTI MDK HampyXeHHIMH 1 aedopMarlisiMu
MaTepiany 3a Oyab-IKOTO PIBHS HANPY>KEHb.

[MPUMITKA. Hlomo BHOOpY MoOzedi HaIiBXOPCTKOTO
By3na quBuch 5.1.2(2)-(4).

(2) BuyTpimHi 3ycHyuisi 1 MOMEHTH MOXKHA
OOYNCITIOBAaTH IIJISIXOM 3arajbHOTO PO3pPaxyH-
Ky y NpYXHIN CTajli HaBiTh y BUIMAJKY, KOJIU
OITip TIOTIEPEYHOTO Tepepi3y BU3HAYAETHCS 32
HOT0 ITACTUYHUM OMIOPOM, JIUBUCH 6.2.

(3) 3aranpHuil po3paxyHOK y MPYXKHIH craii
MOXHA  TaKOXX  BUKOPUCTOBYBATH  JUIS
MOTIEPEYHUX MEePepi3iB, ONMOPH SIKUX 0OMEKEH1
MICIIEBOIO BTPATOIO CTIMKOCTI, TUBUCH 6.2.

5.4.3 3arajabHuii po3paxyHOK Yy ILIACTHY-
Hili craxil

(1) 3aranpHuil  pO3paxyHOK Yy IUIACTHYHIN
CTajil BpaxOBYy€e BIUIUBHU HETIHIHOCTI MaTepi-
aly TpW BU3HAYCHHI 3yCWJIb Y KOHCTPYKIIIi.
[ToBeninky HEOOXITHO MOJIETIOBATH 3a JOTIO-
MOTOIO OJTHOTO 13 METO/IB, HABEICHUX HIDKYE.
— PO3PAXyHKOM Y TPYXHO-TUIACTHUYHINA CTasii
3 Tepepizamu, JI¢ MaioTh MICIe IUIACTHYHI
nedopwmariii, i/abo By3namu, IO € TJIACTHY-
HUMH IIapHIpAMH;

— HEJMIHIMHUM PO3PAXyHKOM Yy TUIACTUYHIN
cTajil Mpu BpaxyBaHHI PO3BUTKY OOMEKEHHX
IJIACTHYHUX JedopmMallii B eJIeMEeHTax Yy
30HaxX IUIACTUYHOCTI;

— PO3paxyHKOM Y  KOPCTKO-TUIaCTHYHIN
cTanii, HEXTYIUH TMPYKHHM XapaKTepoM
poOOTH MK ITApHIPAMH.

(2) 3aranpHuil  PO3paxyHOK Yy IUIACTHYHIN
CTaJlil MOXe BUKOPHCTOBYBATUCH y pa3i AKIIO
€JIEMEHTH MAaKTh JOCTAaTHIO MMOBOPOTHY 3J]1aT-
HICTh 7151 3a0e3Me4YeHHs] HEeOOXIAHOTrOo Iepe-
PO3MOJIUTY 3TUHAIBHUX MOMEHTIB, TUBUCH 5.5
Ta 5.6.

(3) BarambHui poO3paxyHOK y IUIACTHYHIM
cTajii HeoOXiZIHO BUKOPUCTOBYBATH JIUILE B
BUIIAJIKaX TapaHTOBAHOI CTIMKOCTI eleMEeHTIB
y IUTACTUYHUX HIapHipax, AMBHUCH 6.3.5.

(4) bimiHiliHa 3aNEXHICTh «HANpPY>KEHH-

(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
zones;

—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



nedopmariiin, mokasaHa Ha PUCYHKY 5.8, MOXke
3aCTOCOBYBATHUCS [UII MapoOK KOHCTPYKLIHHOT
CTalli, 3a3HAa4YCeHUX y po3aini 3. Sk amprepHat-
THBAa MOXXE OyTH NpUIHATAa TOYHIIIA 3aleXk-
HicTh, guBKuch EN 1993-1-5.

o A

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.

90
de€

€

-

Pucynox 5.8 Bininiitna 3anexHicTs «HanpyxeHHs-aedopmanii»
Figure 5.8 Bi-linear stress-strain relationship

(5) KopcTko-TIIaCTUYHUI PO3PaXyHOK MOXKE
OyTH 3aCTOCOBaHMH, SKIIO HE TMOTPIOHO
BpPaxOBYBAaTH BIUTMBH Je(POPMOBAHOI T€OMETp-
pii (HampwKkiIaa, BIUIMBU APYroro poxay). Y
IbOMY BHIAJKY BY3JIH KIaCU(]PIKYIOTHCS
nuire 3a Mingictro, ausuck EN 1993-1-8.

(6) BrutnBu nedopmMoBaHOi reoMeTpii KOHCT-
PYKILIl 1 CTIAKICTh KOHCTPYKIII paMH HeoO-
X1IHO TIepeBIPSATH BiAMOBIIHO 70 5.2.

[MPUMITKA. MaxkcumanpHuii omip paMu 31 3HaYHO
e OpMOBAHOIO T'E€OMETPI€I0 MOXKE OyTH JOCSATHYTHIA
paHilie, HDX yTBOPATHCS YyCi IUIACTHYHI HIAPHIpH Y
MeXaHi3Mi pPyWHYBaHHS 32 TEOPI€I0 TEPILIOro MOPSAKY.

5.5 KNIACU®IKALIA TTOINEPEYHUX
ITEPEPI3IB

5.5.1 OcHOBHI 10JI0KeHHA

(1) Mera knacudikamii monepeyHux mepepizin
MOJIATA€ Y BHU3HAYCHHI MEX, JOCATHYB SIKUX
omip 1 IOBOPOTHA 3/IaTHICTh IONEPEUYHHUX
nepepiziB 0OMeXyIThCs iX OIMOPOM Ha BTpATy
MICLIEBOT CTIAKOCTI.

5.5.2 Knacudikamis

(1) Po3pi3HsIOTh YOTHPH KIACH MOMEPEYHHX
nepepizis:

—Ilonepeuni mepepidu kimacy 1 — Ti, ki
MOKYTh YTBOPIOBATU IUIACTHYHUI ILIapHIp 3
MOBOPOTHOIO 3/ATHICTIO, 1[0 BUMAaraerbecs 3
pO3paxyHKy y IUIacTHYHId cranii, 0e3
3HUKEHHS OTI0pY.

—Ilonepeuni mepepidu kimacy 2 — Ti, fKi
MOXYTh 3a0e3lneyuTu CBi omip Ha Jiko

(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
SECTIONS

CROSS

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



MOMEHTA Y IUJIACTUYHINA CTajii, mMpoTe MaloTh
0OMeXeHY IMOBOPOTHY 3JaTHICTh YHACIIJOK
BTPATH MICIEBOT CTIMKOCTI.

— Ilomepeuni mepepizu Kimacy 3 — Ti, B SIKUX
HaNpYy>KEHHsI B KpalHIX CTUCHYTHX BOJOKHAaX
CTaJleBOrO  eJNeMEeHTa y  TPUIYIICHHI
NPY)KHOTO PO3IMOJAUTY HamNpyKeHb MOXYTh
JOCATTH MEXI TEKY4OCTi, ajie BTpaTa MiCIeBO1
CTIMKOCTI MepemKopKae 3a0€3MeYSHHIO OTOPY
HAa JIIF0 MOMEHTY Y IUTACTHYHIN CTaIii.

— Ilonepeuni nepepi3u kmacy 4 — Ti, B SKHX
BTpaTa MiCHEBOI CTIMKOCTI HAcTymae 10 J0-
CSITHEHHSI MEX1 TeKy4OCT1 B OJIH1I1 a0 Ouiblie
YaCTUHAX MOIMEPEYHOT0 Mepepizy.

(2) YV momepeunux mepepizax kimacy 4 s
BH3HAYEHHSI HEOOXITHUX  TOMPABOK IS
nociabieHb omnopy, oOyMOBJICHHX BIUTMBAMU
BTpAaTH MICIIEBOi CTIMKOCTI, MOXe OyTH
BUKOpPHUCTaHA e€()EeKTUBHA IIMPUHA, IUBUCH

EN 1993-1-5,5.2.2.

(3) Knacudikartiss  momepedyHux — mepepisis
3QJICKUTh Bl BUIHONIEHHS IIUPUHU 1O
TOBIITUHH YaCTHH IEePEPi3y, MO CTHCKAIOTHCS.

(4) CtucHyTi YaCTMHH BKIIIOYAIOTH OYIb-AKY
YacTUHY  TOMEPEYHOTO  mepepidy,  sdKa
MOBHICTIO a00 YacTKOBO CTHUCHYTa TpH Mii
pO3rIsAyBaHOT KOMOIHAIll HABAHTAXEHb.

(5) Pi3Hi CTHCHYTI YaCTMHH B TOICPECUYHOMY
nepepizi (Taki K CTiHKa a00 TMOJIUIIS) MOXKYTh
BIIHOCUTHCS JI0 PI3HUX KJIACiB.

(6) Tomepeunuii mepepi3 KiIacU(piKyeTbCs 3a
HaBUIIMM (HAMMEHII CHPUSATINBUAM) KJIacOM

noro CTUCHYTHUX YaCTHUH. Buusartku HaBe,Z[eHi B
6.2.1(10)  6.2.2.4(1).

(7) Sk anprepHaTHBa KiacuQikallis momeped-
HOTO Tepepizy Moxke OyTH BHU3HAuYEHa OILIHY-
BaHHAM Kiacudikamii sk Ui MOJMIN, TaK 1
JUISL CTIHKH.

(8) I'pannuHi BiAHOIIECHHS I CTUCHYTHX
4acTUH KiaciB 1, 2 1 3 HEOOX1AHO OTPUMYBATH
3a Tabnuuero 5.2. YactuHa nepepizy, sika He
BIJNOBIJJa€ TPaHULAM JUIs Kjacy 3, MOBHHHA
OyTu BiHECeHa J10 Kiacy 4.

(9) 3a BunsaTKOM BHMaIKy, HaBeneHoro B (10),
nepepizu knacy 4 MOXyTh OyTH BifHECEHi 10
nepepiziB Kiacy 3, sIKIIO BITHOIIEHHS IIUPUHU
70 TOBIIMHM € MEHIIUMH 3a TPaHUYHI

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-
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



BIIHOIICHHA ISl Kjaccy 3, OTPUMAaHOro 3a

fy /YMO
. . o
TaGmuLero 5.2 npu 36UIbleHH] € Ha | ©OME

ae Gcomed _ \rakcumanbie pO3paxyHKOBE Hall-
PY)KEHHS CTUCKY B YaCTHHI, y3T€ 3 PO3PAXYHKY
MepIIoro  Mopsaky abo, 3a  HEOOXIIHOCTI,
JPYroro MopsaKy.

(10) IpoTe, mpu mepeBipiii pPO3PaXyHKOBOTO
OTOpy €JIeMEHTa Ha BTpaTy CTilKocTi 3
BUKOPDHUCTaHHSIM  po3nury 6.3  TpaHuuHi
BIIHOIIIEHHS JUIsl Kjacy 3 TOBUHHI 3aBXKIU
puMaTHCs 3a Tadnuiero 5.2.

(11) Momepeuni nepepizu 3i CTIHKOW Kiacy 3 i
nomuisiMu - kimacy 1 abo 2 MoOXyTh Oytu
KJacu(iKoBaH1 SIK MOTEPEYH1 nepepizu Kiacy 2
3 e(heKTUBHOIO CTIHKOIO BIIMOBIITHO 70 6.2.2.4.

(12) Skmro cTiHKa PO3TIISNAETHCS TAKOIO, IO
YUHUTH OTMIp JUIIE TONEPEUYHUM CHJIaM, 1
MPUITYCKAETHCSI, 10 BOHA HE 30UIbLIyE OIIp
MOTIEPEYHOT0 Tepepi3y Ha I 3THHAJIBLHOTO
MOMEHTY 1  TO3JOBXHBOI  CHJIH, TO
MOTIEPEYHUM Tepepi3 MOXKe pO3paxoBYBATUCH
SK TIepepi3u kimacy 2, 3 abo 4 3aJeXHO JuIe
B1JI KJIaCy TIOJIMIII.

[MPUMITKA. Illomo mnonmuii, ska OPU3BOIAUTH 10
BTpaTH CTIHKOCTI CTiHKH, nuBuch EN 1993-1-5.

5.6 BUMOI'M A0 HNOIIEPEYHHUX IIE-
PEPI3IB JUIs1 3AI'AJIBHOI'O PO3PA-
XYHKY Y IINTACTUYHIA CTAIIL

(1) ¥ micrsx yTBOpeHHS IUIACTHYHHX IIapHi-
pIB TOTIEpEUHUN TIepepi3 eleMeHTa, IO Mic-
TUTh IUIACTUYHHHN IAPHIP, MOBUHEH MaTH TO-
BOPOTHY 3/JaTHICTh, HE MEHIIY 32 HEOOXITHY B
MICI[I yTBOPEHHS IJIACTUYHOTO IIapHipa.

(2) s eneMeHTIB MOCTIHHOTO IMOMEPEYHOIO
nepepizy MO JOBXKHHI MOXHa THPUITYCTUTH
JOCTAaTHIO MOBOPOTHY 3JaTHICTh Yy IUIaCTU4-
HOMY [IapHIpi, SKIIO 3aJ0BOJBHSAIOTHCS
00OHMIBI BUMOT'H, HaBEJICHI HIXKYE!

a)y MiCIli pO3TallyBaHHS  IUIACTUYHOTO
[IapHipa eNeMEeHT Mae€ TMOMepeyHi mnepepizu
kiacy 1;

b) sikimo B MicIli po3TalnryBaHHS TUIACTHYHOTO
[apHipa A0 CTIHKA MPUKIAJeHa TMOIMepedHa
cuna, ska mnepesumye 10 % Big omopy
MOTIEPEYHOT0 TMepepizy Ha 3pi3, TUBUCH 6.2.6,

f
5.2 when ¢ is increased by M where

Gcom,Ed

Ocomeg 1S the maximum design compressive

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-
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



TONI  CTIHKY  HEOOXIJHO  YKpIIUIIOBaTH
pebpamMu KOPCTKOCTI y MeXax BiAcCTaHi
B30BXK eJIEeMEHTa h/2 Bif MicIA
pO3TallyBaHHs [UIACTUYHOTO MIapHipa, ae h —
BHCOTA MOMEPEYHOTO MePEPizy B I[bOMY MiCIIi.

(3) V Bumankax, KOJH TOMNEPEYHHN Iepepi3
€JIEMEHTAa 3MIHIOETHCS B3JIOBXK HOTO JTOBKUHH,
MMOBUHHI BUKOHYBAaTHUCS JOJATKOBI BHMOTH,
HaBEJEHI HIKYE:

a) ToBmMHA CTIHKM Tepepidy, M0 MPUMHKAE
70 MiCllb pO3TallyBaHHS IUIACTUYHHX IIApHi-
piB, HE IOBUHHA OyTH 3MEHIIIEHA, MPUHANMHI,
Ha BijcTaHi, piBHI 2d, B 00MBI CTOPOHHU Bif
MICIl PO3TallyBaHHS IJIACTUYHOTO IIapHipa
B3JIOBXK eJeMeHTa, je 0 — BUcOoTa mepepizy
CTIHKM B MICI[I PO3TAlllyBaHHS IJIACTUYHOTO
HiapHipa.

b) CrucuyTy mosumiio mepepisy, 1o NpUMHKAEe
70 MICIlb pO3TallyBaHHS IJIACTUYHHUX IIapHi-
piB, CITi BIMHOCUTH 70 Kiacy | Ha BijicTaHi B
oOMJBI CTOPOHHU BiJ MICLS pO3TAIIlyBaHHS
IUIACTUYHOTO IIApHIpa B3JOBX €JIEMEHTa He
MEHIIIH 3a OuIbIIe 3:

— 2d, ne d BuzHaueno B (3)a);

— BIACTaHbL 1O HAWOMMKYOI TOYKH, B SIKIH
MOMEHT B ejeMeHTi 3Hm3uBcd 10 0,8 Bix
OTIOpY Ha 3TUH Yy IUIaCTUYHIA cTamii y
O3S AYBaHIA TOYIT.

C) Byab-1e B eneMeHTI CTHCHYTY TOJIHIO
HEOOXITHO BITHOCHUTH 10 kKiacy 1 abo 2, a
CTIHKY — JI0 Kjacy 1, 2 a6o 3.

(4) Byap-sKi OTBOPH JUI KPIMMIIBHUX J€TalICH
y PO3TATHYTUX 30HaX, MIO MPHUMHUKAIOTH [0
MiCIIb PO3TaIllyBaHHS IUIACTUYHUX IIAPHIPIB,
MMOBUHHI 3a70BOJIBHATH 6.2.5(4) Ha BijcTaHi,
BcraHoBieHii B (3)b), B o0masi croponu
B3JIOBXK €JIEMEHTA BiJ MICISl PO3TalllyBaHHS
TUTACTUYHOTO IIapHipa.

(5) Ipu po3paxyHKy pamu y IUIACTHYHIA CTa-
Il MOKHA TPHUITYCTUTH JOCTAaTHIO 3aTHICTh
10 TUTACTHYHOTO MEPepo3NoIuly MOMEHTIB,
SKIIO IJIA BCIX €JIEMEHTIB, B SIKHUX IUIACTHYHI
HIApHIPH ICHYIOTh, a00 MOXYTh YTBOPHTHUCH,
abo yTBOpPWIMCh TpU Mdii PO3PaxyHKOBHX
HaBaHTa)X€Hb, BAKOHYIOThCS BUMOTH (2) — (4).

(6) Y Bumaakax, KOJH 3aCTOCOBYIOTHCS METO-
M 3arajlbHOTO PO3paxyHKY y IUIACTUYHIN CcTa-
i1, SIK1 pO3TIIAAal0Th (PaKTUYHUMA HaNpyXeHo-
nehopMOBaHM CTaH MO JOBXHHI €IEMEHTa 3
ypaxyBaHHSIM OJIHOYAaCHOI BTPaTH MiCIIEBOT

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.

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



CTIMKOCTI, BTpaTH 3arajbHOI CTIMKOCTI ele- (2) to (5) need not be applied.
MEHTA 1 BTPATH CTIMKOCTI CHUCTEMHU B IIJIOMY,
BUMOTH (2) — (5) BUKOHYBAaTH HE MOTPIOHO.



Tabaumsa 5.2 (qucr 1 3 3) MakcuMasbHi BiTHOIIIEHHS] NIMPWHHA 10 TOBIIHHY JUIA CTHCHYTHX YaCTHH

Table 5.2 (sheet 1 of 3) Maximum width-to-thickness ratios for compression parts

CrucHyTi BHYTPilIHI YacTHHI
Internal compression parts

| S——
- TC - - jc - c - - c - Bice 3runy
t Axis of bending
t o | B | 0§
- — ] ' = -
t
L ) 3 —'_
r ¢ ) Bick 3run
- e fo—ei L_.I Chb 3 y
C t C t t L C Axis of Bending
2 I N W S
YacTuHa, 110 3rHHAETEC 1
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compression
fv fv f
Posmoin — —
HaIIpy>XCHHSA Yy
qaCTHUHaX + + + Cl‘_c
(cTuck momaTHiin) C c c
Stress distribution in
parts (compression - -
positive) =] f
f‘.«* fv v
axmo (when) > 0,5:
396¢&
clt <
1 clt<72¢ c/t < 33¢ 13a-1
36
axmo (when) ¢ <0,5: ¢/t < i
[04
axmo (when) > 0,5:
4
clt < 135681
o—
< <
2 c/t <83¢ c/t < 38¢ o (when) @ < 0,5 -
41
clt < g
a
Posnonin f f,J
HaIPY>XEHHS Y —
JyacTHHaXx
(cTHCK mopaTHiit) + c C
Stress distribution in
parts (compression
positive) — v,
sxmio (when) w > -1:
42
<8
3 clt <124¢ clt < 42¢ 0,67+0,33y
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) w < -1;10 THX BUNAJIKiB, KOJU HANPYXeHHs CTHCKY o < fy a6o nepopmais postary ey > f,/E.

) w < -lapplies where either the compression stress o < fy or the tensile strain & > f,/E.




Tabaumsa 5.2 (qucr 2 3 3) MakcuMAaJibHi BiTHOIIEHHS] NIMPHHHA 10 TOBIIHHY JUIA CTHCHYTHX YaCTHH
Table 5.2 (sheet 2 of 3) Maximum width-to-thickness ratios for compression parts

3BuCcH MOINID
Outstand flanges

C c .C |
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[poxkatHi nmpodini 3BapHi npodini
Rolled sections Welded sections
LIE[CTI/IHEl, 1110 3rUHA€EThCA 1 CTUCKA€ThCS
Knac YacTuHa, 110 CTUCKAETHCS Part subject to bending and compression
Class Part subject to compression CTHCKaHHS Ha KiHIIi Po3Tar Ha KiHIti
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s Ks musucs EN 1993-1-5 (For Kk, see EN 1993-1-5)

B f, 235 275 355 420 460
& =235/, ‘ 1,00 0,92 0,81 0,75 0,71




Tadoanusa 5.2 (et 3 3 3) MakcumMaiibHi BiTHOIIEHHS] IIMPHHU 10 TOBIUMHH JJIsA CTHCHYTHX YaCTHH
Table 5.2 (sheet 3 of 3) Maximum width-to-thickness ratios for compression parts

Kyrukogi npodii

Angles
h He 3acTocoByeThCst UIsl KyTHKIB
BimHocuThCs TakoXk 10 “3BHCH ] MIPH HETIEPEPBHOMY KOHTAKTI 3
TOTHIE” (AUBUCH JTUCT 2) i IHIIUMH JETAISIMA
(Refer also to “Outstand flanges” (see t | ]b Does not apply to angles in
sheet 2 of 3)) continuous contact with other
) components
Krnac

[lepepis, 1m0 cTuckaeTbes

Class Section in compression
Posmonin
HaNpyXEHHA Y
qacTHHAX f
(cTHCK JOnaTHIN) e
Stress distribution +
in parts
(compression h
positive)
3 it <156 2 <115,
2t
TpyoOuacTuii nepepis
Tubular sections
t.(
Knac [Tepepi3, 1110 3ruHAETHCS 1/a00 CTUCKAETHCS
Class Section in bending and/or compression
1 dit <50&°
2 dit < 70&°
dit < 90&°
3 MPUMITKA. lozo d/t >90&° mueucs EN 1993-1-6.
NOTE: For d/t > 90 see EN 1993-1-6.
f, 235 275 355 420 460
o= /235/fy € 1,00 0,92 0,81 0,75 0,71
P 1,00 0,85 0,66 0,56 0,51




6 TPAHUYHI CTAHM 3A HECYYOIO
3IATHICTIO

6.1 3arajbHi M0JIOKEeHHSH

(1) YactkoBi koedimieHTH HAAIHHOCTI ym, 5K
3a3HavaeThcs y 2.4.3, HEOOXigHO 3acTOCO-
BYBATH JI0 PI3HUX XapaKTEPUCTHUYHUX 3HAYCHD
OTIOpY Y IIBOMY PO3JILTI, SIK HABOIUTHCS HIDKIE:
— IUTsL ONOPY TOINEPEYHHUX Iepepi3iB JOBIb-
HOI'O KJ1acy: Ymo,

— 171 OTIOPY €JIEMEHTIB Ha BTpaTy CTIMKOCT1
IIpH MEepeBIpKaxX €JIEMEHTIB: YM1;

— JUIS OTIOPY MOTIEPEUYHUX TIEPEePi3iB HA PO3PUB
IIPU PO3TATYBAHHI: YMm2;

— st oropy By3uiB: muBruck EN 1993-1-8.

[TPUMITKA 1. Illomo iHIMX PEKOMEHIOBAHWX YHCENb-
HHUX 3HaYeHb AMBUCH yacTHHH 2 —6 EN 1993. J{ng xoH-
CTpyKIIi#, He oxomieHnx yactuHamu 2 — 6 EN 1993, vact-
KOBi Koe(hillieHTH HaIHHOCTI Ymi MOXKYTh OYTH BU3HAueHI
B HamioHansHOMYy NOIaTKy; 4YacTKOBI KOEDIIEHTH Ywi
pexomeHyeThes npuiiMaty 3a EN 1993-2.

[MTPUMITKA 2B. YactkoBi koe(illieHTH HaAIHHOCTI Ywmi
Juist OyziBenb 1 CHOpyA MOXYTh OyTH BH3HA4€HI B
HanionansHomy nopatky. Jlist OyaiBens 1 cropya
PEKOMEHAYIOTHCS YUCEIIbHI 3HAYCHHS, HaBECH] HIKYe:
Ymo = 1,00;
Ym1 = 1,00;
M2 = 1,25.

6.2 OIIIP HOIIEPEYHUX INEPEPI3IB
6.2.1 3arajbHi MOJI0KEHHA

(1) Po3paxyHkoBe 3HauCHHS HAaBaHTaKCHHS B
Oy/ib-IKOMY TIOTIEPEYHOMY TIepepi3l HE TOBHH-
HE TEPEBUINYBATH BiINOBIIHHIA pPO3paxyHKO-
BHi ormip. SIKIIO i€ OJTHOYACHO KiTbKa BIUIH-
BiB, TO CYMICHMI BIUIMB BiJl HUX HE MOBHHEH
MIePEeBUILYBATH OMIpP JUIsl TAKO1 KOMOIHAII].

(2) Edextn 3amisHeHHS 3CyBY 1 MicueBOl
BTpaTH CTIHKOCTI HEOOXiTHO BPaxOBYBaTH 3a
JOTIOMOT010 €(heKTUBHOI MIUPUHHU BiIMOBIIHO
no EN 1993-1-5. BrnimBu BTpaTtu CTIHKOCTI
IpU 3CYBI TaKOX HEOOXIJHO BpaxoBYBaTH
srigao 3 EN 1993-1-5.

(3) Po3paxyHKOBi 3HAa4YeHHs OIOpPY IOBHHHI
3anmekaTd  Bin Kjacudikaiii MOmepeyHoro

nepepisy.

(4) Mepesipka MiITHOCTI y MPYXHIi cTamil Bia-

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 ywm;; it is recommended to take
the partial factors ym; from EN 1993-2.

NOTE 2B: Partial factors ymi for buildings may be
defined in the National Annex. The following numerical
values are recommended for buildings:

ymo = 1,00;
ymt = 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.

(4) Elastic verification according to the elastic



MOBIIHO JI0 TIPY’KHOTO OTOPY MOKE BUKOHYBa-
THUCh JJISl BCIX KJIACIB MOTIEPEYHUX TEpepi3iB 3a
YMOBH BHKOPHUCTaHHS XapaKTEPUCTUK e(HeKTHB-
HUX TOTIEPEYHHX Mepepi3iB, BCTAHOBICHUX IS
NIepPEBIPKHU MOTIEPEUHHX epepi3iB Kiacy 4.

(5) Hdns mepeBipku MIHOCTI B IPYXHIH cTafil
MOJKE€ 3aCTOCOBYBAaTHCh KPHUTEpiil, HaBeICHHIA
HUKYE, JUISI KPUTUYHOI TOYKM IONEPEYHOIrO
nepepizy, SKIIO0 He 3aCTOCOBYIOThCS iHIII (op-
MYJIF B3a€MOJIi1, TuBUCH 6.2.8 — 6.2.10:

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 to 6.2.10.

2 2 2

O_x,Ed Uz,Ed J><,Ed Jz,Ed Teg <1 , (6 1)

fy/7/M0 fy/7/|v|o fy/7/M0 fy/7/M0 fy/7/|v|o
ne: where:
Oyed — PO3PaxyHKOBE 3HAYEHHs MICIIEBOTO Oye« — IS the design value of the local
MO3JIOBKHBOTO HATPY)KEHHSI Y pO3TJIsIyBaHii longitudinal  stress at the point of
TOYILI; consideration;
O,eq — PO3PaxXyHKOBE 3HAUCHHS MICIIEBOTO O,e¢ — IS the design value of the local

MOTMIEPEYHOTO HANPYKEHHSI y PO3TIISAIyBaHIN
TOMYIII;
Teg — PpO3paxyHKOBE 3HAYEHHS MICIIEBOTO

JOTHYHOTO HANPYXKEHHS Yy PO3TIIsAIyBaHii
TOYI.

I[MPUMITKA. IlepeBipka BinnoBiaHo 10 (5) Moxe Oytu
KOHCEPBAaTHBHOIO, OCKIJIbKM BOHA BHKJIIOUAE EMIOpY
HaNpyXeHb 13 T[UIACTUYHUMHU JiedopMallisiMu, 10
JONYCKA€ThCA TIPH TNPYKHOMY po3paxyHky. Otrxe, ii
HEOOX1THO BUKOHYBATH JIMIIE TOJI, KOJIM HEMOXKIJIHUBO
BpaxyBaTH B3aeMoit0 Ha 0cHOBI onopiB Nrd, Mrd, Vra.

(6) Omip monepeyHux mepepiziB y MmiIacTUUHINA
cTafdil ciif MEepeBIpsATH IUIAXOM BH3HAYCHHS
pO3MOALTYy HANpYXEHHS TpH JIOTPUMaHHI
pIBHOBaru 3 BHYTPINIHIMH 3yCHJUIIMH 1 MO-
MEHTaMH 0€3 TEepPEBUILCHHS MEXi TEKYy4OCTi.
Lle#t posmoain HampyXeHHs IMOBUHEH OyTu
CyMICHUH 3 BIANOBITHUMHU IUIACTUYHUMU
nedopmarisiMu.

(7) dus BCix KiaciB MOIEPEUYHUX IEPEPI3iB K
KOHCEpPBAaTHBHE HAOJIKEHHS MOXE 3aCTOCO-
BYBaTHCh JiHIMHA cyMa KOEQII[iEHTIB BUKO-
PUCTaHHS U KOKHOTO Pe3yIbTYIUOro Har-
pyxeHHs. J{ns nmonepeyHux nepepiziB kiacy 1,
2 abo 3, ski mimmararTe aii komOiHamii Ngg,

Ivly,Ed i Mz,Ed, el METOJ MOXKE 3acToCO-

transverse stress at the point of consideration;

Teg — 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 wverified 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,
My eq and M, g4 this method may be applied by
using the following criteria:

BYBaTHCSl IIPU  BHMKOPHCTaHHI  KPHUTEPIIO,
HABEJICHOTO HIDKYE:
Neg Myes M
e == <1, (6.2)
NRd My,Rd Mz,Rd



ne Nrd, Myrd i Mzrd — po3paxyHKOBi
3HaYeHHS  OMOpy, WLI0  3alieXaTb  Bij
knacuikanii  momepeyHoro — mepepidy i

BKJIIOYAIOTh OY/Ib-SIKE€ PEIyKyBaHHS, IKE MOXKE
OyTH BUKIIMKaHE JISIMH 3CYyBY, IUBHCH 6.2.8.

[MPUMITKA. [lns nonepedHux mepepisiB kiacy 4
JuBHCH 6.2.9.3(2).

(8) SIkmio BCi CTUCHYTI YaCTHHU MOMEPEYHOTO
nepepizy BiTHOCATHCS MIOHAWOUTBIIE 10 KiTacy
2, TO MOXHa BBaXaTW, WIO IONEPEUHHMA
nepepi3 37aTHUN 3a0e3MeUnTH CBIM TMOBHUM
OTIIp Ha 3THH Y TUIACTUYHIN CTafil.

(9) SIkmio BCi CTUCHYTI YaCTHHU MOTEPEYHOTO
nepepizy BIIHOCATHCS 10 Kjiacy 3, TO HOro
OIlp TMOBMHEH TPYHTYBATHUCS Ha MPYKHOMY
po3nonuti  AedopManiii y MONepeuHoOMy
nepepizi. CTuckarodi HampyXeHHS B KpailHIX
BOJIOKHaX MOBHHHI OyTH OOMEXeHI MEeXero
TEKY4OCTI.

[MTPUMITKA. Tlpu nepeBipkax Juisi TPaHUYHOTO CTaHY
32 HECY4OH 3JaTHICTIO KpaifHi BOJOKHA MOXYTh
BB)KATHCSl PO3TAIIOBAHMMHU B CEPEIUHHIN IUIOIINHI
nonuue. [ono Burpusanocti quucs EN 1993-1-9.

(10) SIkmio  TekydicTh BIEpIIC BHHUKAE B
PO3TATHYTIM YacTHHI MOIMEPEYHOrO Tepepizy,
TO TIpU BU3HAYCHHI OIMOpPY TOMEPEYHOTO
nepepidy kimacy 3 Moke OyTh BpaxoBaHO
YaCTKOBUH PO3BUTOK IUIACTUYHHX Jedopma-
iH Y pO3TATHYTIN 30HI.

6.2.2 XapakTepucTHKH Nepepizy
6.2.2.1 Ilonepeunuti nepepiz bpymmo

(1) XapakTepHCTHKH TMOIMEPEYHOIro Mepepisy
OpyTTO TIOBHMHHI BH3Ha4yaTuUCs 3a HOro
HOMIHAJIBHUMH po3Mipamu. He moTpibHO
BIIHIMATH IIJIOILY OTBOPIB Ui KPIMUJIBHHUX
JeTaneld, mpoTe CIiJi BBECTHU MOTPABKU IS
OlmbmMX mpopi3iB. Marepian CTHUKIB Ta
3’€¢IHYBaJbHUX HAKIIaJJOK BpPaxOBYBaTH He
OTpiOHO.

6.2.2.2 Inowa nemmo

(1) MTnomy HETTO TOMEPEYHOTro Mepepizy
HEOOXITHO TMpUUMATH MIJISXOM BiIMOBIIHOTO
3MEHILIEHHS TUIOII OpyTTO 3a pPaxyHOK
OTBOPIB Ta IHIIMX MPOPI3iB.

where Nrd, Myrd and Mzrq are the design
values of the resistance depending on the cross
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

(1) The net area of a cross-section should be
taken as its gross area less appropriate
deductions for holes and other openings.



(2) Jns oOuuciieHHS XapaKTEPUCTHK Mepepizy
HETTO HEOOXiJIHO BiIHATH TOBHY IUIOILY
MOTIEPEYHOr0 Tepepizy oTBopy. s oTBOpiB
1111 OOJITH 13 BTOILJICHOIO T'OJIOBKOIO HEOOXIIHO
TaKOX MepeI0aYNTH BIIMOBIAHI TOTIPABKU IS
IMOTaMHO1 YaCTUHU.

(3) SIxmio oTBOPM IS KPIMMIBHUX ACTANICH HE
pO3TalioBaHi B [IAXOBOMY MOPSIKY, TO
3arajibHa IUIOIIA, SIKY HEOOXiJHO BHpaxyBaTH
IUIE UUX OTBOPIB, NOBHHHA JOPIBHIOBATH
MaKCUMaJIbHIM CyMi IUIon] mepepi3iB OTBOPIB
y OyIb-siKkOoMy nepepisi, MepHeHIuKyISIpHOMY
J0 ocl eneMeHTa (OMBUCH  IJIOIIUHY
pyiiHyBaHHS 2 Ha pUCYHKY 6.1).

ITPUMITKA. Bkazana MakcuMmallbHa CymMa BHU3Hayae
TIOJIOXKEHHS! KPUTUYHOI JIiHIT pyHHYBaHHSI.

(4) Slkmio oTBOpM ISl KPIMMIIBHUX JeTajien
PO3TAIIOBaHI Y IIAXOBOMY TOPSIIKY, TO 3arajbHa
iomnia, sIKy HeoOX1HO BUpaxyBaTH JUIsl IUX
OTBOPIB, IOBHUHHA JIOPIBHIOBATH OUTBIIIHN 3:
a) BUpaxyBaHHsS JJIsi OTBOPIB, PO3TAIIOBAHHX
HE B IaXOBOMY MOPSIKY, SIK BKa3aHo B (3);

(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:—;]' (6.3)

Ie.

S — KpOK OOJITIB, BIZICTAaHb MK IIEHTPaAMH JBOX
CyCiIHIX OTBOpIB Yy JIAHIIOTY, BHUMIpSHA
napajieibHO OCi eJIeMEHTA;

P — BIACTaHb MDK LIEHTPAMH THX CaMHUX JBOX
OTBOPIB, BUMIpsiHA MEPIECHIUKYIIPHO 10 OCI
€JIEMEHTA,

t — ToBIIMHA;

N— KUIBKICTh OTBOpPIB, PO3TAIIOBAaHMX Ha
OyIb-sIKiil JlaroHaNbHIA a00 3Ur3aromnoaioHii
JIHII, 0 TPOXOJUTH Yepe3 BECh IeMEHT abo
HOro 4acTuHy, AUBUCH PUCYHOK 6.1;

d — miametp oTBODY.

(5) YV kyruky a0o iHIIOMY €JIIEMEHTi 3 OTBO-
pamu y OUIbII HDK OHIN MOJHUIl, BiICTaHb P
HEOOXIJTHO  BHUMIpPIOBAaTM IO  CEpeluHi
TOBIIMHU MaTepiany (IMBHCh 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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Pucynok 6.1 OTBOpH, po3TALIOBAHI B IIAXOBOMY HOPSI/IKY, i KpUTHYHI JIiHii pyiinyBanns 1 i 2
Figure 6.1 Staggered holes and critical fracture lines 1 and 2

Pucynok 6.2 Kyruku 3 oTBOpaMu B 000X MOJIHIISIX
Figure 6.2 Angles with holes in both legs

6.2.2.3 Eghexm 3aniznenns 3cysy

(1) Po3paxyHok eeKTUBHIX
"aBenenuii B EN 1993-1-5.

UPUH

(2) s mepepiziB kimacy 4 CyMiCHUI BILTUB
3aMi3HEeHHSI 3CYBY 1 MICIIEBOi BTPAaTH CTIAKOCTI

HEOOXITHO BpaxoOBYBAaTH  BIAMOBITHO 10
EN 1993-1-5.

[MPUMITKA. Illogo XONOJHOTHYTHX TOHKOCTIHHHX
eneMeHTiB auBuch EN 1993-1-3.

6.2.2.4 Egexmusni Xapaxkmepucmuxu
nonepeyHux nepepizie iz cminkamu kiacy 3 i
noauysamu kiacy 1 abo 2

(1) Sxmo mnomepeyni mepepi3u 31 CTIHKOIO
kmacy 3 1 monumsamu  kimacy 1 abo 2
KIacuQiKyloTbCsl K e(QEeKTUBHI MOMepeyHi
nepepisu kimacy 2, nauBuch 5.5.2(11), To
YacTUHY CTUCHYTOi  CTIHKM  HEOOXIJIHO
3aMIHUTH YacCTHHOIO 3aBHOBXKKU 20stw, 1110
IPUMUKA€E 10 CTUCHYTOI MOJIMII, pa3oM i3
IHIIOI0 4YacTHUHOK 3aBIOBXKKH 20stw, 110
IPUMHUKAE 10 HEUTpaibHOI Oci e(heKTUBHOrO
MOTIEPEYHOro Mepepidy y MIacTU4HiA craaii
3T1IHO 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 20stw adjacent
to the compression flange, with another part of
20¢stw adjacent to the plastic neutral axis of the
effective cross-section in accordance with
Figure 6.3.
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Pucynok 6.3 EdexTuBHa cTinka kiiacy 2
Figure 6.3 Effective class 2 web

6.2.2.5 Xapaxmepucmuxu
nonepeynux nepepizis kiacy 4

ehekmusHux

(1) XapakTepucTiKi eQEeKTUBHHUX MOMEPEUHHX
mepepiziB, IO BITHOCATHCS JO TOMEPEYHUX
nepepiziB kjacy 4, MOBUHHI I'PYHTYBAaTuUCh Ha
e(eKTHBHUX MMPHHAX CTUCHYTHX YaCTHH.

(2) Ilogo  XOJIOMHOTHYTUX  TOHKOCTIHHHX
npoduris quBuck 1.1.2(1) 1 EN 1993-1-3.

(3) EdextuBHI MMPUHA TUIOCKAX CTUCHYTHX
yacTUH HeoOXx1aHo Bru3Hadard 3a EN 1993-1-5.

(4) Sxmo momepeuHuit mepepis  kmacy 4
mimigrae aii oCbOBOI CTHCKAOYOi CHIIM, TO
JUIL BU3HAUCHHS MOXJIMBOTO 3MIIICHHS EeN
LEHTPY Mac e(eKTUBHOT IO Aeff BITHOCHO
LIEHTpa Baru MOINepeyHoro nepepizy Opyrro i
JOJJATKOBOTO PE3YJbTYHOUOTO MOMEHTY, CIIiJ

BHKOPHCTOBYBAaTH MeTOJ, HaBenmeHuii 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 Aesr relative to the centre
of gravity of the gross cross section and the
resulting additional moment:

AMEeq = Neg en (6.4)

[MPUMITKA. 3Hak m0OaTKOBOTO MOMEHTY 3aJICKUTh

BiJl CHIBBiTHOIIEHHS BHYTPIIIHIX 3yCHJIh 1 MOMEHTIB,
JBUCh 6.2.9.3(2).

(5) Hlono TpyOuacTUX MOMEPEYHUX IEPePi3iB
knacy 4 nuBuck EN 1993-1-6.

6.2.3 Po3tar

(1) Po3paxyHkoBe 3HA4YEeHHS PO3TATYIOUOT
cuiit Ned B KO)KHOMY TIONIEPEYHOMY Iepepisi
ITOBUHHO 3a/I0BOJIBHATH:

N

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 Ngq at
each cross section should satisfy:

—E <10 . (6.5)

t,Rd

(2) Ans mepepiziB 3 0TBOpaMH PO3paXyHKOBUIH

2) For sections with holes the design tension



omip Ha po3Tar Nird HEOOXiTHO TpHIIMATH
HAMMEHILNM 3:

a) pO3paxyHKOBOTO  ONOPY  MOMEPEYHOTO
nepepizy OpyTTo B IUTACTUYHIN CTamil

Al . (6.6)

N

pl,Rd =

resistance N¢rq should be taken as the smaller
of:

a) the design plastic resistance of the gross
cross-section

MO

D) po3paxyHKOBOr0  KPUTHYHOTO  OIOPY
MOTIEPEYHOr0 Tepepisy HEeTTo y mepepizi 3
OTBOpPaMHU IS IETaJle KPirIeHHs

Nu,Rd =0,9A. f, /7w )

(3) V Bumaakax, KoM HEOOXiTHO BUKOHYBATH
PO3paxyHOK 3a HECY4OlO 3JIaTHICTIO, ITUBUCH
EN 1998, T0 po3paxyHkoBuil omip Yy
mmactuyHii cramii Npird (K HaBOAMTHCS B
6.2.3(2)a)) moBuHEH OyTH MEHIIUM 3a
PO3paxXyHKOBHM KpUTHYHUN oOMmip mepepizy
HETTO Yy Iepepi3l 3 OTBOpaMHU JUIsl JAeTajneu
kpimteHast Ny Rrd (SIK HaBoguThes B 6.2.3(2)b)).

(4) YV 3'emnannsx xareropii C (mmBuch EN
1993-1-8, 3.4.2(1)) po3paxyHKOBHil omip Ha
po3tsr Nird 3a 6.2.3(1) mepepizy HerTo 3a
HassBHOCTI OTBOPIB JIA JIE€Tajed KpIMJICHHS
ciig npuiiMati piBHUM NnetRd, 1€

_ A

net,Rd

N

fy'

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 Nnetrd, Where:

(6.8)

Mo

(5) lllomo KyTHKIB, SKi MPUKPIILUTIOIOTHCS
4yepe3 OHY MOJUI0, TMBUCH Tako EN 1993-
1-8, 3.6.3. AHayoTiYHI BUMOTH CIpaBeJINBi
TaKOXX Ui IHIIUX THIIB TEpepiziB, 10
MPHUKPIILTIOIOTHCS Yepe3 3BUCH TOJIUIIb.

6.2.4 Cruck

(1) Po3paxyHkoBe 3HAUYEHHS CTUCKAIOYO1 CHIIN
NEd B KOXXKHOMY IOINEPEYHOMY Tepepi3i Io-
BHUHHO 33JI0BOJIBHSTH:

NEd

c,Rd
(2) Po3paxyHKkoBHiA  Omip  MOMEPEYHOTO
nepepizy mpu piBHOMIpHOMY CTUCKOBI N Rd
HeOOXI1IHO BU3HAYATH SIK:

<1,0 |

(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 Ncrd should be
determined as:

Af
Nepg =— (6.10)
7mo
JUIs TIONIEPEeYHMX Tnepepi3iB kiacy 1, 2 abo 3 for class 1,2 or 3 cross-sections
Nerg = Aw Ty (6.11)
7mo

JUIsl TIOTIEPEYHUX TIepepi3iB Kiacy 4.

for class 4 cross-sections.



(3) OTBOpM I KpIMWIBHUX JeTajed y
CTUCHYTHX €JIEMEHTaX, 32 BUHATKOM OTBODIB,
IiaMeTp SKAX TEePeBUIIyE HEOOXITHMM, 1
OBAJIBHHUX OTBOPIB, sk 3a3HadeHo B EN 1090,
HE TOTPIOHO BPaxOBBATH 32 YMOBH, II0 BOHH
3alOBHEHI KPIMWIbHUMH JCTAIISIMH.

(4) Y Bumamky HECHMETPHUYHHX Mepepi3iB
Kinacy 4 Juis BpaxyBaHHS JOAAaTKOBOTO MO-
MeHTY AMgd, 00yMOBJICHOTO BIIXWJICHHSIM BiJT
CIIBBICHOCTI OCi IEHTpa Baru e(eKTUBHOTO
nepepisy, auBuch 6.2.2.5(4), HeoOXximHO
3aCTOCOBYBATH METOJI, HaBeJeHUM B 6.2.9.3.

6.2.5 3ruHaJbHUl MOMEHT

(1) Po3paxyHkoBe 3HA4YCHHS  3THHAIBHOTO

MomeHTy Mg, y KOXHOMY MONEPEYHOMY

nepepizi MOBUHHO 33JI0BOJIHHSTH:

M

_Edg]_,

M ¢,Rd

ne Mcrd BH3HaYaeTbcs 3  ypaxyBaHHSAM
OTBOPIB ISl KPIMUIBHUX JieTanei, TuBuCh (4)

— (6).

(2) Po3paxyHKoBHi OMip Ha 3THH BiJHOCHO

(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 AMgq
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

0, (6.12)

where Mcrq is determined considering fastener
holes, see (4) to (6).

(2) The design resistance for bending about

OonHi€E]l 3 TOJNOBHHX OCEH IOIEPEUHOrO one principal axis of a cross section is
mepepisy  BH3HAYAETHCS  SK  HABOJUTHCS determined as follows:
HIDKYE!
M =M =y 6.13
cRd T pl,Rd ™ ( ' )
MO
VTS TIOTIEPEYHHMX Mepepi3iB kiaacis 1 12 for class 1 or 2 cross-sections;
w, . f
Mcrs =Merg = oY (6.14)
7Mo
IS TIOTIEPEYHUX TIepepi3iB Kiiacy 3 for class 3 cross-sections;
w, . f
_ el,min "y
Mepg =——— (6.15)

7 mo
JUIS TIOTIEPEeYHMX Nepepi3iB kiacy 4

Iie:
Weimin 1 Weffmin BIOMOBIZAaIOTH BOJOKHAM 3
MaKCUMAalbHUM HAMpYyKEHHSM Yy TPYKHIH
cranii.

(3) pwu 3runi BitHOCHO 000X Oce# HEOOXiTHO
BUKOPHUCTOBYBATH METO/IH, HaBesieHi B 6.2.9.

(4) OTBOpM st  KpINMWIBHUX JETaleldl B
PO3TATHYTIH MOJUIII MOYKHAa HE BPaxOBYBAaTH
3a YMOBH, IO JIJISl PO3TATHYTOT TOJTHI

for class 4 cross-sections,

where
Weimin and Wesrmin COrresponds to the fibre
with the maximum elastic stress.

(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:



Af,neto’9 1:u < Af fy

(6.16)

M2
ne Af— TI0IIa PO3TATHYTOT MOJIHIIL.

I[MPUMITKA. Kpurepiii B (4) nependayae po3paxyHOK
3a Hecyuor 3aaTHicTio (muBuce 1.5.8) y wmicisx
YTBOPEHHS IUTACTHYHUX MIAPHIPIB.

(5) OTBOpHM AJIsl KPIMMJIBHUX JETalICH y po3-
TATHYTIH YacTMHiI CTIHKM HE MOTPIOHO
BpaxoBYBaTH 3a YMOBH, 1110 OOMEXEHHs, 110
HaBOJUTHCS B (4), 330BOJIBHIETHCS IS yCiel
PO3TSATHYTO1 30HHW, BKIIOYAIOYH PO3TATHYTY
MOJIULIIO 1 PO3TATHYTY YaCTUHY CTIHKH.

(6) OTBOpH JUI KpIMWIBHUX JeTalei, 3a
BUHSITKOM OTBOpIB, JlaMETp SKUX NEPEBUILYE
HEOOX1THUH, 1 OBaJIbHUX OTBODIB,
PO3TaIlIOBaHUX y CTUCHYTIH 30H1 mepepizy, He
MOoTpiOHO BpPaxoOBYBAaTH 3a YMOBH, IO BOHH
3alOBHEHI KPIMWJIBHUMU JETAISIMU.

6.2.6 IlepepizyBajbHa cuia

(1) PospaxyHkoBe 3HAa4YCHHS IMEPEPi3yBaabHOT
cwmm Vgg  y  OyOb-KOMY [ONEPEYHOMY
nepepi3i MOBUHHO 33JI0BOJIHHSTH:

VEd
Vc,Rd
ne:
Vcrd — po3paxyHKoBui omip Ha 3pi3. [lpwm
pO3paxyHKy B IUIACTHYHIA cTamii  VRd

NPUUMAETHCS PIBHUM PO3PAXYHKOBOMY OTIOPY
Ha 3pi3 y mactuuHid cramgii Vpird, SIK
HaBoauThes B (2). Ilpum pospaxyHKy B
NpyKHIA ctamii Vcrd TPUAMAETBCS PIBHUM
PO3paxyHKOBOMY OIOPY Ha 3pi3 y NpYyKHIH
ctanii, obuncnenomy 3a (4) i (5).

(2) 3a BigcyTHOCTI KpY4eHHS pPO3PaxyHKOBUI
omip Ha 3pi3 Y IUIACTUYHIN cTafil JOPIBHIOE!

A(1,/43)

plRd —
ne A, —utoma 3cyBy

(3) Inomia 3cyBy Ay MOXe HpUMATHCS SK
HaBOJIUTHCS HIDKYE!

a) Ui MPOKAaTHUX JBOTaBPOBUX IEpepi3iB, y
TOMY qHCIl IIMPOKOTIOJTUNYKOBUX,
HaBaHTAKEHHs MapajeabHe CTIHII

VMo

<10,

¥mo

where At 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¢Rd IS the design shear resistance. For plastic
desigh Vcra is the design plastic shear
resistance Vpird as given in (2). For elastic

desigh Vc¢ra 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)

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 ) t,

aJIC HC MCHIIIC

D) s mpokaTHUX —IIBENIEPHUX —IEpepi3iB
HABaHTAXCHHSI MMapaJie]bHe CTIHITI

but not less than

b) rolled channel sections, load parallel to web

A —2bte+ (tw +1) t,

C) i  TPOKATHUX  TaBPOBUX
HaBaHTa)XCHHS MapaJiebHe CTIHI

nepepizis

c) rolled T-section, load parallel to web

0,9(A — bty);

d) wis 3BapHHX JBOTaBPOBUX, B TOMY YHCII
HIMPOKOIOINYKOBHX 1 KOpOOUACTUX Mepepi3iB
HaBaHTaXEHHs MapaJieJbHe CTIHI

d) welded I, H and box sections, load parallel
to web

7 (hty);

€) A7l 3BapHUX JBOTaBPOBHX, Y TOMY YHCII
ITUPOKOTIOJINYKOBUX, MIBEJIEPHUX 1 KopobOuac-
TUX TIepepi3iB, HaBaHTAXEHHS IapajelibHe
MOJTUTISIM

e) welded I, H, channel and box sections, load
parallel to flanges

A= (ht,);

) nns mpAMOKYTHHX 3aMKHYTHX IEpepi3iB i3
JMCTOBOTO MPOKATY IMOCTIHHOT TOBIIMHU:
— HaBaHTA)KCHHS MapaJieIbHe BUCOTI Mepepi3y

Ah/ (b + h);

HaBaHTaXEHHsI MapaJiejbHe IIUPHHI TIepepi3zy

Ab/ (b + h);

Q) I KpyriiuX 3aMKHYTHX Iepepi3iB i TpyO 3
JMCTOBOTO MPOKATY MOCTIHHOT TOBIIUHU

2A/T,
ae:
A — 1uTo111a TONEPevHOro nepepisy;
b — 3aranpHa mupuHa;
h — 3aranbpHa BUCOTA;
hw — Bucora cTiHKH;
I — pajiyc CpsKEHHS MOJIUII 31 CTIHKOIO;
tf — TOBIIMHA TTOJIHIL;
tw — TOBIIIMHA CTIHKH. (SIKIIO TOBIIMHA CTIHKH
He TMocTiiHa, TO tw chig mnpuiiMatd 3a

f) rolled rectangular hollow sections of
uniform thickness:

— load parallel to depth

load parallel to width

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;

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



MIHIMaJIbHOIO TOBIIWHOIO);
n — nuBuck EN 1993-1-5.

[MPUMITKA. n moxHa npuiimMatu piBauM 1,0 y 3amac
HECYYOl 3JJaTHOCTI.

(4) dns nepeBipku po3paxyHKOBOTO ONIOPY Ha
3pi3 y 1wiacthyHi cramii Verd  MOXHA
3aCTOCOBYBAaTH  HACTYIIHY  YMOBY  JUIA
KPUTHYHOI TOYKH IONEPEYHOTO Tepepisy,
SKIIO TUTbKHM 3a0e3ledueHa MicleBa CTIHKICTh
3rigHo 3 po3aiiom 5 EN 1993-1-5:

Teg

f,/ (V370

i€ TEd MO’KHA BU3HAYUTH 32 GOPMYIIOL0:

ne:
VEd — pO3paxyHKOBE 3HAYEHHS MOIMEpPEeyHOT
CWIIH;

S - crarmyHWH  MOMEHT  BIJIHOCHO
[EHTPAIBHOI OCi Ti€l YaCTUHU TMOIMEPEYHOTO
nepepizy, Mo 3HAXOJUTHCS MDK TOYKAMH, JC
MEePEBIPSAETHCA 3pi3 1 TPAHUIICIO TTOTIEPEYHOTO

nepepizy;
| — MOMEHT iHepmii IUIOro MOMEePEYHOTO
nepepizy;
t — ToBmMHA Tepepidy y TOUI, IO

MePEBIPAETHCS.

IMPUMITKA. Tlepegipka 3rigHo 3 (4) nependadae 3amac
MIIIHOCTI, OCKIIBKM BOHa BHKJIIOYAE€  PO3BHTOK
O0OMEXEHUX IUIACTHYHUX JedopMalliii  3CyBy, IO
JIOIYCKAa€ThCsl TPH PO3paxyHKy Y TPYKHIN cranii,
muBuch (5). Tomy T cmig 37iCHIOBATH JMIIE B THX
BHUIMAIKAX, KOJK HE MOXJIMBO BHKOHATH MEPEBIpKYy Ha
0CHOBI V¢ rd BiAIOBIIHO 10 piBHsHHS (6.17).

(5) nst 1BOTABpOBHX MEPEPi3iB, Y TOMY YHCITi
IIMPOKOTIOJIUYKOBUX, JOTHYHE HANPY)KECHHS B
CTIHIII MOXKHA IPUIMAaTH SIK:

Tey =\%,;H<mo(if) A A, 20,6,

bi(H
Af — IIJI0II1a OIHIET TOJINIII;
Aw — IIJI0IIa CTIHKH:

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:
hell 6.20
I (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

I 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 Vcrs 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:
At is the area of one flange;
Aw is the area of the web:

AW = hW tw.



(6) Opim ToroO, Omip Ha BTpATi CTIMKOCTI MpH
nii mepepi3yBaJbHOI CHIM Ui CTIHOK, He
MIAKPITUIEHUX MPOMDKHUMU pebpamu
KOPCTKOCTI, TIOBHHEH BIAMOBITATH PO3ALTY 5
EN 1993-1-5, gaxmo

h
t

W

om0 n muBuck posait 5 EN 1993-1-5.

[MPUMITKA. n moxHa npuiimMatu piBauM 1,0 y 3amac
HECY4YO0l 3JaTHOCTI.

(7) OtBOpH I KpIMWIBHUX JeTaleit He
MOTPIOHO  BpaxoBYBaTW MpHU  MEpeBIpIi
HECy4ol 3/IaTHOCTI Ha 3pi3, 3a BUHATKOM
MEPEBIPKU PO3PaXyHKOBOTO OIOPY Ha 3pi3 Y
30Hax 3’€IHaHb, K BKasaHo B EN 1993-1-8.

(8) Mpu cymicHiit aii mepepi3yBaibHOT CHIH i
KPYTHOTO MOMEHTY, OMIip 3pi3y y IJIACTUYHIH
ctaaii Vprd HEOOXITHO 3MEHIITyBAaTH, SK
3a3HaveHo y 6.2.7(9).

6.2.7 Kpyuenns

(1) ns  enmemeHTiB, IO MiAISATAalOTH il
KpydeHHs, i1 sAkuxX  gedopmaliisamu
BUKPHUBJICHHSI TIEpepidy MOKHA 3HEXTYBaTH,
PO3paxyHKOBE 3HA4YCHHS KPYTHOTO MOMEHTY

T,y Yy KOXHOMY TIONEPEYHOMY IIEpepisi

IIOBMHHO 3aA0BOJIBHATH:
TEd

—£<1,0,

Rd
ae:
TrRd — pO3pPaxyHKOBHUH OITip MOIEPEUHOTO
nepepizy Ha KpydeHHs.

(2) Cymapuwuii kpyTHUi# MOMEHT Ted y Oy/b-
SKOMY MONEPEYHOMY Tepepi3i MOBHHEH
pO3rIIAAaTUCS K CymMa JBOX BHYTPILIHIX
3yCHJIb:

o758

(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: n 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
Vprd 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 Tg, at each cross-section shall satisfy:

(6.23)

where:
Tra is the design torsional resistance of the
Cross section.

(2) The total torsional moment Tgq at any
cross- section should be considered as the sum
of two internal effects:

Ted = Tted + Twed, (6.24)

ne:
Tted — BHyTpilIHe kpyueHHs 3a CeH-BenaHowM;
Twed —  BHYTpIlIHE
nedopmaitii.

Kpy4eHHS  IIpH

(3) 3nauennst Tieg i Twed y Oyap-skomy
MOTIEPEYHOMY TIepepi3i MOKHA BH3HAUUTH 32
Ted 32 OMTOMOTOIO PO3paxyHKy y TPYKHIiH

where:
Tieq IS the internal St. Venant torsion;

Twed is the internal warping torsion.
(3) The values of Tteq and Tweq at any cross-

section may be determined from Teq by elastic
analysis, taking account of the section



cTamii, 3 BpaxXyBaHHSAM  XapaKTEPHCTHUK
nepepizy CIEeMEHTY, YMOB 3aKpilJICHHS Ha
omopax 1 po3MOAUTy HABaHTAXCHb Y3I0BXK
CIICMEHTA.

(4) HeoOximHo BpaxOBYBaTH HACTYMHI
HaTpyKEHHsI, 00yMOBJICHI KPYTIHHSIM:

— JOTHYHI HAmNpyXeHHS TiEd, BUKIUKaHI
KkpytiHasaM 3a Cen-Benanom Tigq;

— HOpMaJlbHI HAINPY)XEHHS Ow,Ed, BUKIMKaHI
O6iMomMeHTOM Bgg, 1 JOTHYHI HampyXeHHS
Tw,Ed, BHKJIMKaHI KPYTIHHSAM  BHACIIJIOK
neriaHamii Tw,ed.

(5) dAns mepeBipku B TPYKHI cTamii Moxe
3aCTOCOBYBAaTUCS KpPUTEpId TEKydoCTl 3a
6.2.1(5).

(6) Inst BU3HAYCHHS OMOPY IMOMEPEYHOTO
nepepizy Ha iF0 MOMEHTY Yy TUIAaCTUYHIN
cTajii, BHACIIJOK 3TMHY Ta KpYTIHHA, 3
pO3paxyHKy y TpYXHIH cTaaii HEoOXiaHO
OTpUMYBATH JIMLIE KPYTHI 3ycwiuisi Beg,
TUBUCH (3).

(7) Sk criporeHHs I €IEMEHTa 3aMKHYTOTO
MONEPEYHOro TMepepi3y MPUIYCKAIOTh, IO
BIUIMBAMHU KPYYCHHS BHACHTIJOK JeruiaHariii
nepepizy MOKHa 3HEXTyBaTH. Takox Sk
COpPOIICHHS  JJs  €JEeMEHTa  BIIKPHUTOIO
MOTIEPEYHOTO TIEPepi3y, TAKUX K JBOTaBp abo
IIMPOKONOIUYKOBHI JIBOTaBp, MPHUITYCKAIOTh,
mo BrumBamMu KpyTiHHA 3a CeH-BeHnanom
MO>KHA 3HEXTYBAaTH.

(8) IIpu o6uucnenni onopy Try U1 3aKPUTUX

3aMKHYTHX Tepepi3iB HEOOX1THO BpaxOBYBaTH
PO3paxyHKOBY MIIHICTh Ha 3pi3 OKpEeMHUX
YaCTHUH MOTEPEYHOTO Mepepizy BIAMOBIIHO 10
EN 1993-1-5.

(9) llpu  cymicHiit nii momepeyHol cHIU i
KPYTHOTO MOMEHTY OMIp 3pi3y Yy MJIACTUYHIH
cTamii 3 ypaxyBaHHSM BIUIMBIB Kpy4YCHHS
HeoOximHO 3MeHIUTH 3 Vpird 10 VpiTRd, 1
pO3paxyHKOBa Nepepi3yBajbHa CHJIa OBHUHHA
3aJI0BOJIBHATH:

V,

;dél,o,

pl, T,Rd
ac VpI,T,Rd MOJXHa OTpUMAaTU SIK HABOJUTLCH
HUXKYE:!
— IJId ABOTaBpOBOI'O nepepi3y, B TOMY YUCIT1

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 tteq due to St. Venant
torsion Tieqd

— the direct stresses owed due to the bimoment
Beq and shear stresses tweq 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 Vpitrda and the design shear force
should satisfy:

(6.25)
in which Vi 1re may be derived as follows:

—for an | or H section:



I POKOIOJIMYKOBOTO:

T
Vo= [1- LEd VA (6.26)
pl,T,Rd \/ 1’25( fy /\/g)/yMo pl,Rd
— JUTSI IIBEJIEPHOTO Mepepi3y: — for a channel section:
T T
Vv I TRd — 1- = - = \ IRd ? (6.27)
P 125(1,/43) 7o (£, /3) 7o |
— JUTsI TIepepi3y 3aMKHYTOTO PO diIro: — for a structural hollow section:
Y, _ e Tied vV (6.28)
I T,Rd — I,Rd ? '
" (f,/3)/ e *

ne Vpl,rd HABOTUTHCS B 6.2.6.

6.2.8 3run i 3pi3

(1) 3a  HasBHOCTI Tepepi3yBalIbHOT  CHIIH
HEOOXI1THO 3poouTH MOTIPABKY TUTSt
BpaxyBaHHsl 1 BIUIMBY Ha OMNIip Ha JII0
MOMEHTY.

(2) Sxmro mepepisyBajbHA CHIa € MCHIIOIO 3a
MOJIOBUHY OIOPY Ha 3pi3 Yy IJIACTUYHIN cTaii,
TO 1l BIUIMBOM Ha OIp Ha A0 MOMEHTY
MOXKHA HEXTYBaTH, 3a BHUHITKOM THX
BHUIMAJKIB, KOJIM BTpaTa MICIEBOI CTIMKOCTI
MIpH 3pi3i MOHWXKYE OIip Tepepizy, auBuck EN
1993-1-5.

(3) YV mpoTriie:kHOMY BHIIAAKY 3MCHIICHHIMA
Omip Ha JIF0 MOMEHTY HEOOXIIHO MpUHAMATH

K  PO3paxyHKOBHH  OHIp  IONEPEYHOTrO
nepepizy, OOYHMCICHHUI 3 BUKOPHCTaHHAM
3MEHILIEHOT MeX1 TeKY4OCT1:

1-pfy

JUIS TIJIOII1 3CYBY,

o po| 2V
Y

2
Ed —1} 1 VpIrRd BU3HAYAETHCSA 32
6.2.6(2)

pl,T,Rd
[NPUMITKA. IuBuce Takox 6.2.10(3).

(4)3a HasBHOCTI KpYTiHHS p HEOOXiITHO

VEd

2
BH3HA4yaTH 3a P :[ —lj , TUBUCH 6.2.7,

pl,T,Rd

poTe Horo ciij npuiiMaty piBHUM HYJIO IIPH

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,

where p = (—ZVE"
pl,T,Rd

from 6.2.6(2).

NOTE: See also 6.2.10(3).

2
—1} and Vpira is obtained

(4) When torsion is present p should be

2
obtained from p = (2\/—5"—1J , see 6.2.7, but

pl,T,Rd
should be taken as 0 for Veq < 0,5 Vpi,1 R



VEed <0,5 VpiTRd.

(5) Sk BapiaHT 3MCHIICHUN PO3PaXYHKOBUMI
OIip Ha /0 MOMEHTY y IUIaCTUYHINA cTamil 3
ypaxyBaHHSAM Iepepi3yBaIbHOI CHUIIH YIS J1BO-
TaBPOBUX TOMEPEYHHUX IEepepi3iB i3 OJHAKO-
BMMH TOJHISIMA, TIPU 3TUHI BIIHOCHO TOJIOB-
HOI OCi, MOXHAa BU3HAUUTH SIK HABOJUTHCS
HIDKYE

PA,
[W""y Y

VMo

M

YV,Rd —

ne My,crd BU3HaUaeThes 3a 6.2.5(2)
i AW = hw tw.

(6) oo cymicHOi il 3rMHAIBHOTO MOMEH-
Ty, Mepepi3yBaJbHOI CWJIM 1 TONEPEUHOro
HaBaHTaXeHHS quBHCh po3aur 7 EN 1993-1-5.

6.2.9 3ruH i Mo310BKHS cHJIa

6.2.9.1 Tlonepeuni nepepizu knacie 1i 2

(1) 3a HasBHOCTI OCHOBOI CHJIM HEOOXITHO
3pOOUTH MOTIPABKY sl BpaxyBaHHs 11 BIUTUBY

Ha OTIp Ha JIIF0 MOMEHTY y IJTACTUYHIN CTafil.

(2) s momepeunux mepepisiB kmaciB 1 i 2
MOBHHHA BUKOHYBATUCS HACTYITHA YMOBA:

(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:

} f
y
, 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 < MnRd, (6.31)

ne MnRrd — pO3paxyHKOBHM OIip Ha Aii0
MOMEHTY B IUIACTUYHINA CTaiil, 3MEHIICHUH
BHACJIIAOK 11T 0cboBOT crutr Neg.

(3) s mpsAMOKYTHOTO CYIUIBHOTO Iepepizy
0e3 OTBOpIB I KPIMUIBHUX JeTaned Mn Rrd
HEOOXITHO IPUIMATH SK:

where Mnrd iS the design plastic moment
resistance reduced due to the axial force NEgg.

(3) For a rectangular solid section without
fastener holes Mn rd should be taken as:

2
Myre = MpI,Rd [1_( Neg / NpI,Rd) } . (6.32)

(4) Ins nBoTAaBpOBUX HEpepi3iB, y TOMY 4YHCIi
IIMPOKOMOJINYKOBHUX, 3 IBOMA OCSIMHU CUMETPIl
Ta IHIIUX MOJMYKOBUX (KYTMKOBHX) MPOdLTIB,
MOTIPaBKy Ha BIUIUB OCHOBOI CHJIM Ha OIIIp Ha
IiI0 MOMEHTY BIJHOCHO oOCi Y-y B
IUTACTHYHIN cTazil poOUTH He MOTPiOHO, SKIIO
BUKOHYIOTHCSI OOH/IBI YMOBH:

(4) For doubly symmetrical I- and H-sections
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

Ed

Jlnsi BOTAaBpPOBUX IEpepi3iB, y TOMY YHCHI
HIMPOKOMOJIMYKOBHUX, 3 IBOMA OCAMHU CUMETPil
MOTIPaBKy Ha BILTUB OCHOBOI CHJIM Ha OIMIp Ha
J[iF0 MOMEHTY BiTHOCHO OCi Z - Z B TUTACTUYHIH
crajii poOuTH HE MOTPiIOHO, KOJIH:

(5) s momepeyHux mepepiziB, IS AKUX HE
BPaxOBYIOTbCSI OTBOpH Ul  KPIMHUIbHUX
neraneil, MOXyTh 3aCTOCOBYBAaTHUCSl HAacTYIHI
HaOMMKEHHS JUIsl CTaHJApPTHUX IPOKATHUX
JIBOTaBPOBUX, y TOMY yHCIi
IIMPOKONOJINYKOBHX, MEPEpi3iB, a TaKOXK JUIs
3BapHUX JIBOTaBPOBHX, Yy TOMY 4YHCII
HIIMPOKOTOJINYKOBHX, MEPepPi3iB 3 OAHAKOBUMHU
MOJIULISIMHU:

MN,y,Rd = Mpl,y,Rd (1 — n)/(l — O,5a) ajie (but) MN,y,Rd < Mplyy,Rd;
s (for) n<a: Mnzrd = MplzRd;

2
st (for) n>a: My, e =M ;e {1—(Bj } ,

05t T,

VMo

and

(6.34)

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 I or H sections and for welded | or H
sections with equal flanges:

(6.36)
(6.37)

- (6.38)

ne (where) n = Ngg/ NpiRrd
a=(A-2bt)) / A ane (but) a<0,5.

Jlnst momepeyHux TepepiziB, IS AKX HE
BpPaxOBYIOTbCSI OTBOPW ISl KPIMWJIBHUX
JeTaneld, MOXYTh 3aCTOCOBYBATHUCS HACTYITHI
HaOMMKCHHS JUIS  TMPSIMOKYTHUX TIEpepi3iB
3aMKHYTOTO TPOQLII0 3 JIMCTOBOTO IPOKATY
MOCTIHHOT ~ TOBIIMHM 1 I 3BapHHUX
KOopoOuacTux  TepepiziB 3  OJHAKOBUMH
MOJIUIISIMH 1 OJTHAKOBHMH CTIHKaMHU:

MN,y,Rd = Mplyy,Rd (l — n) / (l — O,5aw) ajie (but) MN,y,Rd < Mplyy,Rd;
Mn,zrd = Mpi,zrd (1 —n) / (1 — 0,5af) ane (but) Mn,zrd < MpizRd,
ane (but) aw <0,5

ne (where):  aw=(A-2bt)/ A
JUIS 3aMKHYTHUX MepepiziB
aw=(A—2btr) / A
JUTSI 3BapHUX KOPOOYACTHX Iepepi3iB
ar=(A-2ht)/ A
U1l 3aMKHYTHUX NIepepi3iB
ar= (A -2htw) / A
U1l 3BapHUX KOPOOUYACTHX Mepepi3iB.
(6) lpu  1BOOCHOBOMY  3THHI

MOKHa

M z,Ed

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

for hollow sections

ane (but) ar< 0,5

for welded box sections
(6) For bi-axial bending the following criterion
may be used:

34CTOCOBYBATHU HACTYIIHY YMOBY:
M y,Ed
M N,y,Rd

I

M N,z,Rd

(6.41)

B
|«



Je o 1 B — KOHCTaHTH, sIKi i3 3amacoM MOKHA
NpUiMaTH pPIBHUMH OJUHUIN, B IHIIOMY
BUIIAJIKY SIK HABOUTHCS HIDKYE:

—JUisl  JBOTaBPOBUX, y  TOMYy  YHCHI
ITUPOKOTIOTUIKOBHX, TIEpepi3iB:
a=2;p=5n—mpu  >1,

— JUIS KPYTJIHMX Mepepi3iB 3aMKHYTOTO TIPOdLUTIO:
a=2;p=2

— JUIS TIPSIMOKYTHUX TMepepi3iB 3aMKHYTOTO
podiro:

a=p
6.2.9.2 [lonepeuni nepepizu knacy 3

(1) 3a BincyTHOCTI Mepepi3yBaNbHOT CHIIH JUTSI
MONEPEYHUX Mepepi3iB Kiacy 3 MakCUMalbHe
MO3/I0BKHE HANPY)KEHHS MOBUHHO 33JI0BOJIb-
HSITH YMOBY:

O-X,Ed

JIE Ox,Ed — PO3pPaxXyHKOBE 3HAYCHHS MICIIEBOTO
MO3/I0BKHBOTO HAMPY>KEHHS BiJ /111 MOMEHTY 1
OCbOBOI CHUJIM 3 YypaxXyBaHHSIM OTBOPIB JUIs
KpIMUJIBHUX JeTajed, NIe¢ 1€ € CYTTEBUM,
IUBUCH 6.2.3,6.2.416.2.5.

6.2.9.3 Ilonepeuni nepepizu kaacy 4

(1) 3a BimcyTHOCTI Tepepi3yBalbHOI CHIIH ISt
MOTIEPEUHUX TIepepiziB Kiacy 4 MakcHUMasbHE
MO3JIOB)KHE HANPYKCHHSI OxEd, OOYHCIICHE 3
BUKOPHCTaHHSM  €(DEKTHMBHUX  ITOTIEPEYHHX
nepepiziB (quBHCh 5.5.2(2)), MOBUHHO 3a/10B-
OJIBHSTH YMOBY:

O-X,Ed

o€ OxEd —  pPO3paxyHKOBE  3HAYEHHSA
JIOKAJBHOTO TO3/I0BXHBOTO HAMPYKEHHS Bij
Iii MOMEHTY 1 OChOBOI CHJIM 3 ypaxyBaHHSIM
OTBOPIB KPIMWIBHUX JeTajei, ae 1e €
CYTTEBUM, AUBUCH 6.2.3,6.2.416.2.5.

(2) TloBrHHA BUKOHYBATHCSI HACTYITHA YMOBA:

N Ed + M y,Ed + N EdeN,y

1,66
1-1,13n’

in which o and p are constants, which may
conservatively be taken as unity, otherwise as
follows:

— 1 and H sections:

a=2;8=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 oxged 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:

: (6.43)
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:

M z,Ed + N EdeN,z

At fy ! Vw0 Weff,y,min fy ! Vw0

ae:

Aef  — edexkTuBHA IUIOHIA TOIMNEPEYHOTOo
nepepizy npu Aii piIBHOMIPHOTO CTUCKAHHS;
Weftmin — €pEeKTUBHHI MOMEHT omopy (1o
BIJNOBIZJa€  BOJOKHY 3  MaKCHUMaJbHUM

<1 (6.44)
Weff,z,min fy /7/M0

where:

Aetf — is the effective area of the cross-section
when subjected to uniform compression;
Wesrmin — IS the effective section modulus
(corresponding to the fibre with the maximum



OPY)KHUM  HampyXeHHAM)  TOINEPEYHOrO
nepepisy mpu i Juie MOMEHTY BiIHOCHO
BIAIOBIAHOT OCI;

en — 3MIIIEeHHS BiIMOBIIHOT IEHTPAIBHOT OC1 y
BUIIQ/IKY, KOJIM MOMIEPEYHHIA Tepepi3 Miyisirae
i I CTUCKAHHS, TUBUCH 6.2.2.5(4).

TTPUMITKA. 3Haku NEd, My,Ed, Mz,Ed i AMi = NEd~eNi
3ajexatb BiJl KOMOiHamii BiIMOBIIHUX HOPMaJbHUX
HanpyXeHb.

6.2.10 3rum, 3pi3 i M0310BKHA cHIa

(1) 3a HasBHOCTI TIepepi3yBaabHOI Ta OCHOBOT
ciJl HeoOXiTHO pPOOUTH MONPaBKY HA BILJIUB
nepepizyBajgbHOT CHJIM 1 OChOBOT CHJIM Ha OTIIp
Ha /1110 MOMEHTY.

(2) 3a ymOBH, SKIIO PO3PAXYHKOBE 3HAYCHHS
nepepizyBasibHOI cu Vi, He nepesuitye 50 %
BiJl PO3PaxXyHKOBOTO OIOPY Ha 3pi3 Yy IJIaCTHY-
Hi craail Vpird, HE TMOTPIOHO 3MEHIIYBAaTH
ONOpH, SIKi BH3HAYAIOTHCS IS 3THHY Ta
ocr0oBOI cuik 3a 6.2.9, 3a BHHSATKOM, KOJIH
omip Tepepidy 3MEHIIYEThCS  BHACTIIOK
BTpPATH MICIIEBOI CTIHKOCTI MpH 3pi3i, AUBUCH
EN 1993-1-5.

(3) Axmo Vg, mnepeBumye 50% Bix Vpird,
PO3paxyHKOBHUH OIip TOMEPEYHOTO Tepepizy
Ha CYMICHY Jil0 MOMEHTY 1 OChOBOi CHJIU
HEOOXIIHO OOYHMCIUTH 3 BHUKOPHUCTAHHSIM
3MEHIIIEHOT MEX1 TeKY4JOCTi:

1-pfy

IS TUTOIIT 3CYBY, JI€:
p = (2Ved / Vpird — 1)? i Vpird BU3HAYAETHCA
3a 6.2.6(2).

[NPUMITKA. 3amicTe 3MEHIIEHHS MeEXi TEKYy4OCTi
MOXXHA 3MEHIIWTH TOBIIMHY JIMCTa BIiIIOBiAHOI
YACTHHU MOMEPEUHOr0 Iepepisy.

6.3 OIIIP EJIEMEHTIB BTPATI CTIM-
KOCTI

6.3.1 CTucHyTi ejJleMeHTHM  MOCTiliHOIO

NOIEePEYHOro nepepisy
6.3.1.1 Onip na empamy cmitikocmi

(1) CtucHyTuit eneMeHT NOTPIOHO NEPEBIPATH
Ha CTIMKICTh TAKUM YHHOM:

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 Ne4, My,gd, 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 Vprda 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 Vpird 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.

6.3 BUCKLING
MEMBERS

RESISTANCE OF

6.3.1 Uniform members in compression

6.3.1.1 Buckling Resistance

(1) A compression member should be verified
against buckling as follows:

(6.46)



ae:
Ngy — po3paxyHKOBE 3HAUEHHS CTHCKYBalb-
HOT CUJIH;

Nyrs — po3paxyHKOBHii omip Ha

CTIAKOCTI €IEMEHTA, III0 CTUCKAECTHCA.

BTpaTry

(2) Ans eneMeHTIB HECUMETPUYHHX IEpepi3iB
Kiacy 4 CIig BpaxOBYBaTH J10JaTKOBHIA
MOMEHT AMEgd, OOYMOBIICHUI BIIXHIJICHHIM
Bil  CHIBBICHOCTI  OCi  IeHTpa  Baru
e(pEeKTUBHOTO  Tepepi3y, JWUBUCh  TaKOX
6.2.2.5(4), a cymicHY [i0 OCBHOBOI CWJIH 1
MOMEHTY HEOOX1JHO BUKOHYBaTH 3a 6.3.4 abo
6.3.3.

(3) Po3paxyHkoBuii OITip Ha BTPATy CTIHKOCTI
€JIeMEHTa, IO CTHCKAEThCSA, HEOOXITHO
MPUNMATH SK:

N

bRd —
JUIS TTOTNIepeYHHX nepepi3iB kinacis 1, 213

Nogra =
JUTsI TIOTIEPEYHUX Tepepi3iB KiaciB 4

ne:

X — 3HWKYBUIBHUN KOEQIIIEHT IJIs Biamo-
BiHOT (hOpMU BTpaTH CTIMKOCTI.

[NPUMITKA. [ns Bu3HA4YeHHS OINOPY Ha BTpary
CTIHKOCTI €JNEMEHTIB 31 3MIHHUMH IIepepi3aMH 10
JOBXKHHI ab00 TpuU  HEPIBHOMIPHOMY  PO3MOILT
CTHUCKYIOUOTO 3yCHIIISI MOJKHAa BHKOHYBATH 3araJbHUH
PO3paxyHOK APYTroro MOPSAKY BiAMOBigHO 10 5.3.4(2).
[lomo BTpaTH CTIHKOCTI 3 IUIOUIMHH 3THHY JWBUCH
Takox 6.3.4.

(4) Ilpu BuzHaueHHI A 1 Aeff HE TOTPIOHO
BpaxoBYyBaTH OTBOpU S KPIMUJIBHUX
JeTaneil Ha KIHISIX KOJIOH.

6.3.1.2 Kpuei empamu cmitikocmi

(1) Hdnsa oChOBOTO CTHCKY B eleMeHTax
3HAUEHHS | Y 3aJeKHOCTI Bil YMOBHOI

THYYKOCTI A HEOOXITHO BU3HAYATH HA OCHOBI
BIIMOBIAHOI KPUBOi BTpPATH CTIHKOCTI 3TiTHO
3:

1
Z:m, ane (but) y < 1,0,

Ac:

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:

Af
) (6.47)
Ymt
for class 1, 2 and 3 cross-sections;
Af
Zaal (6.48)
Ymt

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 Aer holes for
fasteners at the column ends need not to be
taken into account.

6.3.1.2 Buckling curves

(1) For axial compression in members the
value of y for the appropriate non-dimensional

slenderness value of A should be determined
from the relevant buckling curve according to:

(6.49)

where:

¢=O,5{l+a(i—0,2j+iz};



IUTsL TIOTIEPEYHMX Tepepi3iB kiacis 1, 21 3;

IUTSL TIOTIEPEYHUX Tepepi3iB Kinacis 4,

@ — xoediIieHT HeA0CKOHAIOCTI,

N, — kpuTuuna cwia Ui BiAmoBigHOI GopMu
BTpATH CTIHKOCTI y MpPYXHINA cTajii, BU3HAYEHA
3a XapaKTepUCTUKaMU Tepepizy OpyTTo.

(2) KoeodimieHT HeZOCKOHANOCTI @ A
BIJIMTOB1IHOT KPUBOT BTPATH CTIMKOCT1 HEOOX1THO
oTpumyBatu 3 Tabnuii 6.1 i Tabmuii 6.2.

for class 1, 2 and 3 cross-sections;

A\-:*ff fy
N

cr

for class 4 cross-sections;
a is an imperfection factor;

N_ is the elastic critical force for the relevant

cr

buckling mode based on the gross cross-
sectional properties.

(2) The imperfection factor « corresponding to
appropriate buckling curve should be obtained
from Table 6.1 and Table 6.2.

Tadoanusa 6.1 KoedinieHTH HeT0CKOHATIOCTI VISl KpUBUX BTPATH CTiHKOCTI

Table 6.1 Imperfection factors for buckling curves
Kpusa BTpatu criiikocti
Buckling curve & a b ¢ d
Koedimient HEJIOCKOHATIOCTI ¢ 0,13 0,21 0,34 0,49 0,76
Imperfection factor a

(3) 3HaveHHs 3HMKYBAIBHOTO KOe]illieHTa )

JUTSI BIATIOBIAHOT YMOBHOI THYYKOCTI A4 MOXKe
OyTu oTpuMaHe 3 puCyHKa 6.4.

(4) Jns rtHyukocti A <0,2 abo mms
N . .
N—Ed <0,04 BmMBOM BTpaTH CTIMKOCTI

cr
JI03BOJISIETHCS] 3HEXTYBATH 1 BUKOHYBATH JIUIIIE
MepPEBIPKY MIIHOCTI OTIEPEUYHOTO MepePi3y.

(3) Values of the reduction factor y for the
appropriate relative slenderness A may be
obtained from Figure 6.4.

A<0,2 or for

(4) For slenderness

%SO,M the buckling effects may be

cr

ignored and only cross-sectional check apply.



Tabaunsa 6.2 Bubip kpuBoi BTpaT CTIHKOCTI IJIsI MOMEPEYHOr0 nepepizy
Table 6.2 Selection of buckling curve for a cross-section

[onepeunuii nmepepiz

Mesxi

Brpara criiikocti

Kpusa BTparu
CTIHKOCTI
Buckling curve

. L BiJTHOCHO OCi S 235
Cross section Limits Buckling about axis | S 275 S 460
S 355
S 420
tr <40 mm y-y a ao
4z S (tr < 40 mm) -7 b ao
= %:\ A
2 —
& § S| 40 MM <tr< 100 MM y-y b a
55 (40 mm < tr < 100 mm) -z c a
=3 hloy
=
E3 tr < 100 Mmt vy b a
ce I o (tr< 100 mm) z-z c a
= z VI
L. § tr> 100 Mmm y-y d c
(tr> 100 mm) z-z d c
2 o
e 5 (tr <40 mm) y-y b b
ST}
32 5 g f = f t tr <40 mm -7 c c
§ &2 y |——y y —--}—-— y
= [SV o} ! |
- 0 O
EE3 | . tr> 40 MM y-y c c
§ 2 z z (tr > 40 mm) 7z d d
(é) . 6 .
__5 rapﬂqe)le_(b_opMOBaHl YIb-SIKOI a @
EE3 hot finished any
a3
=23 . )
Se2 XOJIOIHOTHYT1 Oynb-sKOi c c
£ cold formed any
t: . .
— 2 !Z 3a3BH4ail (OKpim e
§ 2 ' i ' HepeNiueHNX HIKYE) 6yz[;nm<01 b b
S 53 ‘ generally (except as below) y
.9 !
oo X |
S oo h Y - B Y
; §§ ! 3 TOBILUHOIO 3BAPHUX ILBIB
I | L (thick welds): a > 0,5t Oy/1b-5KOi
2 ) [ | ] b/ c c
o =2 - tr< 30 any
l- . hitw <30
==
= .0
n O T
s & c.©
;“ 2739 | N Oya-sikof c c
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6.3.1.3 Imyukicmo npu 3eunanvhii  Gopmi

empamu cmiukocmi

(1) YMOBHA THYYKICTh A OOYHCIIOETHCS SIK:

Af

>
I

JUTSI TIOTIEpEYHUX TiepepisiB knaciB 1, 21 3

JUTSI TIOTIEPEYHUX TIepepiziB KiaciB 4

Ie:

Ler — mpuBeieHa JOBXKWHA Y PO3TIISAYBaHIi
TUIOUIUHI 3TUHY;

i — pamiyc iHepuii BITHOCHO BiAMOBITHOT OCI,
KU BU3HAYAETHCSA 33 XapaKTCPHUCTHK-
KaMU TIONIEPEYHOTO Mepepizy OpyTTo.

_La 1

16 18 20 22 24 8 28 30

Non-dimensional slenderness

Kpugi BTpaTn criiikocTi
Buckling curves

6.3.1.3 Slenderness for flexural buckling

(1) The non-dimensional slenderness A is
given by:

=y (6.50)

for class 1, 2 and 3 cross-sections

Aeff

Fa VA (6.51)

for class 4 cross-sections

where:

L 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.

X1=n\/E=93,98;
fy
/325
&= |—
fy

(fy y H/mm?)

[MPUMITKA B. TIlpum BrtpaTi CTiliKOCTI  €JIEMEHTIB
OyniBeNbHMX KOHCTPYKLIH Yy TpPYXKHIH cramii IUBHCH

(fy in N/mm?).

NOTE B: For elastic buckling of components of building
structures see Annex BB.



Homatox BB.

(2) For flexural buckling the appropriate
buckling curve should be determined from Table

(2) Ilpm BTpaTi CTIMKOCTI 3a 3THHAJIBHOIO
(opMOI0 BIANMOBIAHY KpPUBY BTpaTH CTIMKOCTI

CJIi BU3HA4YaTH 3a Tadnuero 6.2,

6.3.1.4 I'myukicmo  npu
32UHATTLHO-KPYMUTbHI
cmitukocmi

KPDYMUIbHIL — ma
Gopmax  empamu

(1) Ans enemeHTiB 3 BIIKPUTHMH HOIEpeY-
HUMH TepepizaMu HEOOXITHO BpPaxoOBYBATH
MOXJIMBICTH TOTO, IO OIp €JeMEHTa BTpaTi
CTIMKOCTI 3a KpYTHJIBHOIO a00 3ruHaJIbHO-
KpyTUJIbHOIO (GopMamMu OyAe MEHIINM, HIK
Horo omip BTpaTi CTIMKOCTI 3a 3TMHAJIBHOIO
dhopmoro.

(2) YMoBHA THYYKICTh JUIsl BTPATH CTIHKOCTI

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

32 KPYTHJIBHOIO Ta 3THHAIBHO-KPYTHIIBHOIO torsional and torsional-flexural buckling
(dbopmMamMu BU3HAYAETHCS SIK: should be taken as:

_ Af

A = y (6.52)

cr

VTS TIOTIEPEYHMX Tepepi3iB kiaaci 1, 213 for class 1, 2 and 3 cross-sections;

_ A f

A = —le\flf y (6.53)

cr

JUTSI TIOTIEPEYHUX Tepepi3iB Kiacis 4

ne:

Ner = Ner7F , ipoTe Ner < Nert

Ner,TF — KpUTHYHA CHJIa JJIS BTPATHU CTIMKOCTI
y TPYXKHIH cTaaii 3a 3TUHAIBHO-
KpYTUIIbHOIO (hOPMOIO;

NerT — KpUTHYHA CHJIA U1 BTPATH CTIHKOCTI y
NPY)KHIA  cTamil 3a  KPYTHJIBHOIO
dhopmoro.

(3) Mnst BTpaTH CTIHKOCTI 32 KPYTHIbHOIO a00
3TUHAJIBHO-KPYTHIIBHOIO (pOpMaMH BiAMIOBIAHY
KPUBY BYIIYYyBaHHS MOYKHa BHU3HAYUTH 3a
Tabnuieo 6.2, po3rismaroud ii Takoro, M0
BIJIIIOBIZIA€ OCI Z.

6.3.2 EjleMeHTH NOCTiHHOIO MONMEPEYHOro
nepepisy, 110 3rHHAITHCHA

for class 4 cross-sections,

where:

Ner = Nertre but Ner < Nert

Ner7F 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.

6.3.2 Uniform members in bending



6.3.2.1 Onip na smpamy cmivkocmi

(1) EnemenT, mio mimisrae 3riHy BiJIHOCHO
TOJOBHOI OCi iHepuii 1 HEpO3KpilUIeHuH Yy
IIONIEPEYHOMY HaIpsMKY, HEOOXiTHO
NEePEeBIpsTH Ha BTPATy CTIMKOCTI 3a BTPATOIO
TUIOCKOT ()OPMU 3rHHY SK BHKJIQJICHO HUXKYE!

pi (K
Mg, — po3paxyHKOBE 3HAUEHHS MOMEHTY;

M, r¢ — PO3paxyHKOBHIl omip mpu 3ruHi 3a

BTPATOIO CTIKOCTI.

(2) banku 3 HaleXKHUM PO3KPIMIICHHAM
CTHUCHYTOI TMOJIMII HE MiAJAraloTh BTpaTi
CTIMKOCT1 3a BTPaTOIO IUIOCKOI (hOPMH 3TUHY.
OxpiM TOr0, GaJIKK MEBHUX TUIIB MOTIEPEUHUX
nepepiziB, TakMX $K KBaJpaTHI abo Kpyrii
pod il 3aMKHYTOTrO TMepepi3y, 3BapHI Kpyrdi
TpyOH abo KBaJpaTHI KOpoOUACTi epepisu, He
CXWJIbHI JI0 BTpaTH CTIHKOCTI 3a BTPaATOIO
TJIOCKOT JOPMH 3rUHY

(3) PospaxynkoBuii omip HpW 3rHHI 32 BTpa-
TOK CTIMKOCTI JJisi OajKku, HEPO3KPIIIEHOT y
MOTIEPEYHOMY HAIPSMKY, BU3HAYAETHCS SIK:

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:

<10, (6.54)

where:
Mg, is the design value of the moment;

M, s 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:

f
My s = e Wy ——, (6.55)

ae:
Wy — BIANMOBIIHMI MOMEHT OIOpPY NEepepisy,
SIK BUKJIAZICHO HIXKYE!

Wy =Wy JUIA  TIONEPEeYHUX MepepiziB
knacis 1 12;

Wy = Wey JUIsl  TIOTIEPEYHUX  Tepepi3iB
Kiacy 3;

Wy =Wefry  isi  momepeuHux — ImepepiziB
Kiacy 4;

Xt — TIOHWKYBAJbHUM KOEQIUIEHT JUIs
BTpATU CTIHKOCTI 32 BTPATOIO IJIOCKOI (opMHU
3TUHY.

[NPUMITKA 1. [ns BuU3HAYEHHS OMOpY Ha BTpaTy
CTIHKOCTI 6aJOK 3MIHHOTO IO JOBXKHHI Mepepizy MOXKHa
BHKOHYBATH 3arajbHUM PO3PaXyHOK IPYroro MopsaKy
BimmoBimHO 10 5.3.4(3). Llomo BTpaTtm crifikocTi 3
IUTOIIMHY 3TUHY AUBUCH TaKOX 6.3.4.

Y

where:
Wy is the appropriate section modulus as
follows:

Wy = Wpiy for Class 1 or 2 cross-sections
Wy = Wy for Class 3 cross-sections
Wy = Wy for Class 4 cross-sections

x.r 1S the reduction factor for lateral-torsional
buckling.

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.



[MPUMITKA 2B. JIns mepeBipku CTiHKOCTI eJIeMEHTIB
OyniBeNbHUX KOHCTPYKIiN MuBHCH Takox JlomaTtok BB.

(4) Ilpu Buznauenni Wy oTBopu i neTanei
KpITUICHHS Ha KiHI[I Oalku BpPaxOBYBaTH HE
noTpiOHO.

6.3.2.2 Kpusi empamu cmitikocmi 3a ni0cKoio
Gopmoro 3euny. 3azanvHuil BUNAOOK

(1) SIxkmo He Bka3aHe iHmIe, AUBHCH 6.3.2.3,
JUIS CIEMEHTIB, IO 3THHAIOTHCS, ITOCTIMHOTO
MOTMEPEYHOT0 TIepepidy 3HAYEeHHS yLT s

BINOBIJHOI YMOBHOI THYYKOCTIitA ; CIiJ
BH3HA4YaTH 3a POpMYIoIo:

1

At = f -, , ane (but X <1,
¢LT + ¢ET _ﬂ“LZT ( )

ac:

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.r for the appropriate non-

dimensional slenderness A,;, should be
determined from:

(6.56)

where;

QT=Q5P+au(iu—QZJ+Z§}

oLT — KoedIIi€eHT HEJOCKOHAIOCTI;

- W, f
Aot = [
MCT
M, — KpuTHYHMII MOMEHT IIpH BTpari

CTIMKOCTI 3a IUIOCKOIO (OPMOIO B3THHY Y
MPYXKHINA cTaii.

(2) M 1pyHTYETBCST Ha XapaKTepUCTHKAX
MOIMEPEYHOT0 TIepepizy OpyTTO 1 BpaxoBye
YMOBU 3aBaHTOKEHHS, IMCHUH pPO3IOJLI
MOMEHTY 1 IOTepeyHi PO3KPIILTFOBAHHS.

[MPUMITKA. KoedimieHT oLt I BiAMOBIIHOI KPUBOI
BTpaTh CTiKOCTI MOXe OyTH OTpuMaHuid 3
HamionansHoro momarka. PexkoMeHioBaHi 3HAYEHHS QLT
HaBezIeH1 B Tabmuili 6.3.

aLT is an imperfection factor;

- W, f
Aot = [
M

cr

M, is the elastic critical moment for lateral-
torsional buckling.

(2) M 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 ot are
given in Table 6.3.

Taonuusa 6.3 PekoMeHqoBaHi 3HaUeHHsI KoeillieHTIB HeIOCKOHAJIOCTEN /IJIsi KPUBUX BTPATH CTilKOCTI

3a 3rHHAJIBHO-KPYTHIBbHOIO (hOpPMOIO

Table 6.3 Recommended values for imperfection factors for lateral torsional buckling curves

Kpusa BTpaT cTiiiKocTi

Buckling curve a b ¢ d
Koeoimient HEJ/IOCKOHAIOCTEH LT 0,21 034 0.49 0,76
Imperfection factor ait

Pexomennaniii 1010 KpuBUX BTPATH CTIHKOCT1
HaBejieH1 B Tabuuii 6.4.

The recommendations for buckling curves are
given in Table 6.4.

Tadanusa 6.4 PexoMeH10BaHi 3HAYEHHS 1151 KPMBUX BTPATH CTiiiKoOCTi Mi1ockoi0 ¢opMoIo 3ruHy
JJ1s1 TIoNepeYHuX nepepisiB i3 BUKopucTanusM ¢popmyJiu (6.56)



Table 6.4 Recommended values for lateral torsional buckling curves for cross-sections using equation (6.56)

[Momepeunwmii mepepiz Mesxi Kpuga BTpaT cTiiKOCTI

Cross-section Limits Buckling curve
[MpokaTHi [BOTAaBPOBI Mepepizu h/b<2 a
Rolled I-sections h/ib>2 b
3BapHi IBOTABPOBI Niepepizu h/ib<2 c
Welded I-sections h/ib>2 d
[HII motiepeyHi nepepizu B d
Other cross-sections

(3) 3HaveHHs B3HWKYBIBHOTO KoedimieHTa
XLT IUIS BIAMOBIAHOT YMOBHOI 'HYYKOCTi A
MOJKHA OTPUMATH 3 pHCyHKa 6.4.

(4) Ilpm yMOBHI THYYKOCTI A g SXLT]O

Ed

M —
(mBHCH 6.3.2.3) a0 npu < A%, (qmBuch
MCF '
6.3.2.3) BmIMBOM BTpatd CTIHKOCTI 3a
BTPaTOl0 IUIOCKOT (OpMH 3THMHY MOXHA
3HEXTYBAaTU 1 BHUKOHYBAaTH JIMILIE IEPEBIPKY

MIIIHOCTI TTOTIEPEYHOTO Tepepi3y.

6.3.2.3 Kpusi empamu cmiuxocmi n10CcKoi

Ggopmu  3euHy  Onsa  NpoKamuux — abo
eKB8I8ANeHMHUX 36APHUX Nepepi3ie
(1) Jns mnpoxarHuX abo EKBIBAJECHTHUX

3BapHUX MeEpepi3iB, M0 3rUHAIOTHCS, 3HAYCHHS
XLT JUISL  BIATIOBIMHOI yMOBHOI THYYKOCTI
MO>KHA BU3HAYUTH 32 (HOPMYJIOI0

1

X = =
¢|_T + \/ ¢ET - ﬂﬂszT

ae (but) < 1

(3) Values of the reduction factor y.t for the
appropriate non-dimensional slenderness 2, ;
may be obtained from Figure 6.4.

(4) For slendernesses A, ; <A, (see 6.3.2.3)

MEd

or for

<%, (see 6.3.23) lateral

cr

torsional buckling effects may be ignored and
only cross sectional checks apply.

6.3.2.3 Lateral torsional buckling curves for
rolled sections or equivalent welded sections

(1) For rolled or equivalent welded sections in
bending the values of y.r for the appropriate

non-dimensional  slenderness may  be
determined from
Zir <10
(6.57)

LT = 52
j’LT

dr = 0,5[1+ . [iu—o, 2j+ZL2T]

[IPUMITKA. Iapamerpu A7 i

0OrpyHTOBaHI OOMEXKEHHS, IO CTOCYIOTHCS BHCOTH
Ganku 1 Bigmomenus h/b, MOXyTe HaBOOWTHCH y
HamionanmsHomy — momatky. Jms  mpokatHuX i
€KBIBaJICHTHMUX 3BApHUX TIEepepi3iB PEeKOMEHIYIOTHCS
TaKi 3HAUCHHS:

B Ta Oymp-axi

At = 0,4 (MakcuManbHE 3HAUCHHS);
£ =0,75 (MiHiMaTbHE 3HAYCHHS).

Pexomennaniii 111010 KpUBUX BTPATH CTIHKOCTI
HaBeeH1 B TadmuIi 6.5.

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).

The recommendations for buckling curves are
given in Table 6.5.

Taonuusa 6.5 PexomeHngauii momxo BUOOPY KPUBOI BTPATH CTIHKOCTI 32 MJI0CK0I0 (POPMOIO 3THHY
IS TIoNepeYHuX nepepisiB 3 BUKopucTaHHAM (popmyJiu (6.57)
Table 6.5 Recommendation for the selection of lateral torsional buckling curve for cross sections

using equation (6.57)



[Momepeunwmii mepepiz Mesxi Kpusa BTpaTH cTiiiKocTi
Cross-section Limits Buckling curve
[MpokaTHi JBOTABPOBI Mepepizu h/b<2 b
Rolled I-sections h/ib>2 C
3BapHi TBOTABPOBI Nepepizu h/b<2 c
\Welded I-sections h/ib>2 d

(2) ns BpaxyBaHHSI pO3MOJALTY 3THHAIBHOIO
MOMEHTY B Oanmi MDK  IOTEpEYHUMHU
PO3KpIIUICHHSMU ~ €NIEMEHTa 3HWKYBAJIbHUI
KOEQIIIEHT yL.T MOXKe OyTH CKOPUTOBAHHH SIK:

Xt

l LT,mod =

I[MPUMITKA. 3nayenns f mMoxyrb OyTH BU3HAuUEHI B
HanionansHomy nmomatky. PexomeHnyroTbes — Taki
MiHIMaJIbHI 3HAYEHHSL:

, aJIe (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 =1-05(—k, J1— 2,00k, —0,8) | ane (but) f <1,0,

ne Kc — mompaBkoBHI KOE(DIIIEHT BiAMOBIIHO
110 Tabmurt 6.6.

Taoauns 6.6 IonpaBkoBuii koedinieHT Ke
Table 6.6 Correction factors ke

Kc is a correction factor according to Table 6.6

Emopa MOMeEHTIB ke
(] 10
=1
NN - 1
Q< 1,33-0,33y

0,94
P~ 1] 0,90
A 0,91
0,86
—— —] 0,77
pr= 0,82

6.3.2.4 Cnpoweni memoou 0na 0anok 3
PO3KpInAeHHAMU Y OVOI8IAX | CnHOpYoax

(1)B EnemeHTH 3 OKpeMHM HONEPEYHUM
MIIKPIIUIGHHSAM ~ CTUCHYTO1  MOJIMLI  HE
NIISTaloTh  BTPATi CTIAKOCTI 3a BTPATOIO
TI0CKO1 POpPMHM 3THHY, SKIO TOBXHHA L¢ MK
PO3KpIIUIEHHsAMU a00 pe3yabTylo4a rHYYKiCTh

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

L, of the equivalent compression flange



A,  €KBIBAJICHTHOI  CTHCHYTOI  TIOJHMII satisfies:
3aJIOBOJIBHSIE YMOBY:
7, = Kebe o5 Mo, (6.59)
If,z7\‘1 Ivly,Ed
ne Mygd — MakcuMainbHE pO3PaXyHKOBE where Mygq is the maximum design value of
3HAYeHHS  3TUHAIBHOTO  MOMEHTY  MIDK the bending moment within the restraint
TOYKaMH PO3KPIIIICHHS spacing
M W fy
c,Rd — y
MY
Wy — MOMEHT omopy nepepisy, 1o BiImoBiIae W,y is the appropriate section modulus

CTUCHYTIH MOJIUIIL;

Kc — mompaBKoOBUi KOSPIIIEHT Il THYYKOCTI,
110 BPAaxOBY€ PO3MOJIUT 3THHAIIBHIX MOMEHTIB
MDK PO3KPIIUICHHSIMH, TUBUCH TaOIUITIO 6.6;
it; — pajaiyc iHepIlii eKBiBaJICHTHOT CTHCHYTOT
TIOJIMITI, IO CKJIAAA€THCS 13 CTUCHYTOT MOJIHUII
mwitoc 1/3 CTUCHYTOT YacTHHU TUIONII CTIHKH
BITHOCHO JPYrOpsiIHOI OC1 mepepi3y;

A, — T'PaHUYHE 3HAYECHHS] YMOBHOI T'HYYKOCTI]

€KBIBAJICHTHOT CTUCHYTOI TOJUIll, BU3HAYCHE
BUIIE

A=rx

E =
(fy B H/mm?)

[MPUMITKA 1B. [ns nonepeyHux mnepepisiB kiacy 4
if; MOYKHA TIPHIMATH PiBHEM

Ie:
lefff — MOMEHT iHepIil €PEeKTUBHOIO Hepepizy
CTHCHYTOI MOJIMIII BIIHOCHO IPYTOPSAHOI OCi

nepepizy;

Aetif — Twioma e(eKTUBHOrO  mepepizy
CTHCHYTOI MOJIHII];

Aeftwe — Tuoma e(eKTHUBHOTO Iepepizy

CTHCHYTOT YaCTUHH CTIHKH.

[NPUMITKA 2B. TI'panunune
THYYKOCTI1 Xco Moxe Oyru HaBeneHe y HarioHanmsHOMY
JIonatky.  PexomeHnmoBaHe — TpaHHYHE
Xco = XLT’O +0,1, muBuce 6.3.2.3.

3HAYE€HHS yYMOBHOI

3HAYCHHA

(2)B SIkmo yMOBHa THYYKICTh CTHCHYTOI

E
fy

1
Aeff,f + 5 Aeff,w,c

corresponding to the compression flange

ke is a slenderness correction factor for
moment distribution between restraints, see
Table 6.6

i 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

L Is @ slenderness limit of the equivalent
compression flange defined above

=93,9¢,

235

f

y

(fy in N/mm?).

NOTE IB: For Class 4 cross-sections ir; may be taken
as

I eff,f

where:

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

Aett s IS the effective areas of the compression
flange

Acfiw,c IS the effective areas of the compressed
part of the web

NOTE 2B: The slenderness limit 1., may be given in

the National Annex. A limit value A=A, +01 is
recommended, see 6.3.2.3.

(2)B If the slenderness of the compression



HOJMLI A; HNEPEBUIIYE MEXY, BCTAHOBJIICHY B
(1)B, po3spaxyHkoBHWii omip Ha BTpaTy
CTIMKOCTI IpH il MOMEHTY MO>KHA IpUAMaTu
SK:

flange A, exceeds the limit given in (1)B, the
design buckling resistance moment may be
taken as:

Mb,rd = Kt x, Mcra ame (but) Mprd < Mcrd, (6.60)

ae.

Y — BHIDKYBIBHUN KOC(IIEHT Ui CKBiBa-
JICHTHOI CTUCHYTOI IOJIMII, [0 BU3HAYAETHCS
3a A

ks — mompaBKoBuUil KOe(DilliEHT, 110 BPaXxOBYE
KOHCEpBaTH3M METOy €KBIBAJICHTHOT
CTUCHYTOT MTOJIHIII.

[MPUMITKA B. IlonpaBkoBuii KoedimieHT MOXKe HaBO-
qutick y HanionansHomy [lomatky. PexomengoBaHe
sHauenns kg = 1,10.

(3)B KpuBi BTpaTu CTIHKOCTI, III0 BUKOPUCTO-
BytoThcsl B (2)B, HeoOXimHO mpuiiMaTH SIK
HABOJUTHCS HUKYE:

— kpuBa d JUIsS 3BapHUX TMEpepi3iB 3a YMOBH,
0.

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 kq = 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:

E3448

f

— KpHWBa C JUIS BCIX IHIIUX TEpepi3iB,
ne h — moBHa BHCOTa MOMEPEYHOTO TMEepepi3y;

tf — TOBIIMHA CTUCHYTOT MTOJTHIIL.

I[MPUMITKA B. lllomo BTpatu CTIMKOCTI MiAKPITUIEHAX
€JIEeMEHTIB OyIiBEeIbHUX KOHCTPYKIIN 3a KPYTHILHOIO
¢dopmoro nuBuch Takox omatox BB.3.

6.3.3 EjleMeHTH MNOCTIHHOT0 TONEPEYHOro
nepepisy, o 3rHHAITHCS | CTUCKAIOTHCS

(1) SIkiio He BUKOHYETHCS PO3PaXyHOK JAPYro-
T'0 HOPSJIKY 3 YpaxyBaHHSIM HEJOCKOHAIOCTEH,
K HaBOIWTbCA B 5.3.2, TOoml CTIHKICTH
€JIEMEHTIB OCTIHHOTO MOIMEPEYHOro Mepepizy
3 JIBOMa OCSMH CHUMETpii i mepepiziB, He
CXWIBHUX J10 jAedopmalliii BUKPHUBICHHS,
noTpiOHO  mepeBipATH  3a  IYHKTaMmH,
HaBEeIEHUMH HUXKUE, PO3PI3HAIOUM:

— eNEeMEeHTH, He CXWIbHI 10 nedopmarii
KpY4eHHs, HallpUKJIaJ, KPYrii nepepizu 3aMK-
HyToro mnpoduno abo mepepisu, 3akpiluieHi
BiJl KDYUCHHS;

— €JIeMEHTH, CXWJIbHI 10 Jedopmaiiil Kpy-
YEeHHs, HalNpuKiIal, eJIEeMEHTH BIIKPUTOTO
MIOTIEPEYHOr0 Tepepi3y Ta HE3aKpilUIeHl Bix
KpPY4YEHHS.

— 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
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) Oxpim TOTO, OmMIp MONEPEYHHX Hepepi3iB
Ha KOXXHOMY KIHIII €JIeMEHTa TIOBHHCH
3aI0BOJIBHATH BUMOT'H, HaBeIEHI B 6.2.

[MPUMITKA 1. dopmynu B3aeMozii 3acHOBaHi Ha
MO/ICTTFOBaHHI pOOOTH BUIFHOOIIEPTHX OIHOIIPOTOHOBUX
€JIEMEHTIB 3 IIApHIPHUMH YMOBaMH OMUpPAHHS KiHIIIB, 3
a00 0e3 HemepepBHOTO PO3KPIIUICHHS BiJl MOMEPSYHOrO
3MIIIEHHS, IO WiUIATaloTh Hii CTUCKAJBHHUX CHII,
KiHIIEBUX MOMEHTIB 1/a00 MorepeyHux HaBaHTaXEHb.

[MPUMITKA 2. Y Bunanxy, KOJIu yMOBHU 3aCTOCYBaHHS,
HaBefeHi B (1) 1 (2), He BUKOHYIOTbCSI, TUBHCH 6.3.4.

(3) lns  eneMeHTIB  CTPWIKHEBUX CHCTEM
nepeBipKa ONopy MOXKE BUKOHYBATHUCh SIK IS
OKpPEMHX OJHOIPOTOHOBUX €JIEMEHTIB, IO
PO3IIIAJAIOTECS SIK «BHPI3aHD» 13 CUCTEMH.
Edextn npyroro mnopsaky (P-A-edextn) B
CUCTEMaX, CXWJIbHHX JO IEpeKoCy, MOBUHHI
BpaxOBYBAaTHCS 3a JIOTIOMOTOI0 a00 KIHIIEBHX
MOMEHTIB, ab00  HaJeXHOI  MNPUBEIEHOL

JOBXUHU BIAMOBIAHO, auBuUch 5.2.2(3)c 1
5.2.2(8).

(4) EnemenTH, 1m0 MiAIsAraloTh CyMicHIN il

(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

<1; (6.61)

g M.~

w1
M z,Ed + AM z,Ed < l

3TMHY 1  OChOBOTO  CTHUCKY, TIOBHHHI
3a10BOJIHATHU.
NEd +k My,Ed +AM y,Ed
vy
Xy N gy M y.Rk
Xt
Vw1 m1
NEd +k My,Ed +AM y,Ed
zy
Zz N Rk M y,Rk
Xt
7Ml }/Ml
ze:.

Ned, Myed, 1 MzEd — po3paxyHKOB1 3HaYEHHS
CTUCKAJILHOI CHJIM 1 MAaKCUMaJIbHUX MOMEHTIB
BITHOCHO OCe€Hl Y-y 1 Z-Z y3/I0OBX €JIeMEeHTa
BIJIIOBIIHO;

AMygd, AMzed — MOMEHTH BiI 3MilIEHHS
LIEHTpa Bard BiamoBimHo g0 6.2.9.3 s
nepepiziB kiacy 4, AMBUCH TabuIO 6.7;

Xy 1z — 3HIKYBaJllbH1 KOe(illieHTH TP BTpaTi
CTIMKOCTI 3a 3ruHaJIbHOIO (hopMmoro 3 6.3.1;

LT — 3HWXKYBQJIbHUN KOe]IillieHT MpH BTpaTi
CTIAKOCTI 3a MOTIEPEYHO-KPYTHIIBHOIO
¢dopmoro 3 6.3.2;

Kyy, Kyz, Kzy, Kzz — KO€dirienTr B3aemoii.

<1, 6.62

y24 MZYRk ( )
1

where:

NEed, Myed and Mzeq are the design values of

the compression force and the maximum

moments about the y-y and z - z axis along

the member, respectively

AMyEd, AMzeq are the moments due to the

shift of the centroidal axis according to 6.2.9.3

for class 4 sections, see Table 6.7

xy and yx; are the reduction factors due to

flexural buckling from 6.3.1;

xLT IS the reduction factor due to lateral

torsional buckling from 6.3.2;

Kyy, Kyz, Kzy, Kz are the interaction factors.

Tabauus 6.7 3navenns aas Nrk = fy Ai, Mirk = fy Wi Ta AMigq

Table 6.7 Values for Nrk = fy Ai, Mirk = fy Wi and AM ed

Kinac
Class




A A A A At

Wy Wiy Wiy Wely Wety

Wz Wpl,z Wpl,z Wel,z Weff,z

AMygq 0 0 0 en,y Ned

AM; g4 0 0 0 en,z Ned
IMPUMITKA. [lns eneMeHTiB, HE CXWIbHHX [0 NOTE: For members not susceptible to torsional

nedopmarniii kpyueHHs, 3aeoubIe y = 1,0.

(5) Koe(biuieHTI/I B3a€MOI[ﬁ kyy, kyz, kzy, kzz
3aJie)karh Bil 00paHOTO METOJY.

IMTPUMITKA 1. Koedinientn B3aemomii Kyy, Kyz, Kzy, Kz
OTpPUMaHI  JBOMa  QJIbTCPHATHBHUMH  METOJAMH.
3HavyeHHs nuX KoedillieHTiB MOXyTh OyTH OTpHMaHi 3a
Honatkom A (anprepHatuBHUil Meron 1) abo 3a
Honatkom B (anmpTepHaTuBHMI MeTox 2).

[MPUMITKA 2. Bubip  wmix
MmeromamMu 1 1 2 Moxe
HarrionansHOMY TONATKYy.

abTEPHATUBHUMHU
OyTH 3poOJieHMIA Y

[MPUMITKA 3. 3 wMerow CHpOLIEHHsS IepeBipKH
MOXXYTh BHMKOHYBATHUCh JIMIIE B 00]acTi NPYKHUX
nedopmarrii.

6.3.4 3arajbHuii MeTOJ sl BH3HAYEHHS
BTPATH CTIHKOCTi ejeMeHTIB KOHCTPYKIUii
3a MONepPevYHOI0 Ta 3rHHAJIbHO-KPYTHWIHLHOI0
bopmamu

(1) Ue#t meTon MOKe BHKOPHCTOBYBATHCH Y
BUIIAJIKY, SIKIIO HE 3aCTOCOBYIOTHCS METO[IH,
HaBezeHl B 6.3.1, 6.3.2 1 6.3.3. Bin no3BoJrsie
MEepPEBIPUTH OMIp Ha BTpPATy CTIMKOCTI 3a
MOTIEPEYHOI0 Ta 3TMHAIBHO-KPYTHIIbHOIO (hop-
MaMH JUTS €JIEMEHTIB KOHCTPYKIIii, TAKHX SIK:

— OKpeMi eJIEMEHTH, B TOMY YHCIIi CKJIAJICHOTO
nepepizy, TMOCTiHHOro abo 3MIHHOTO 3a
JOBXXKUHOIO, 3 yYMOBaMH OIHMpAHHI, B TOMY
4HCIIl CKIIaAHUMU, a00

— IUIOCKI paMH a00 YaCTUHH paM, IO MICTATh
Taki eNeMEeHTH, SKi MiUIAralTh Jii CTHUCKY-
BaHHS Ta/ab0 OJHOOCHOBOTO 3THHY Y IUIO-
IIMHI, MPOTE HE MICTATh MOBOPOTHUX IIapHi-
pIB IJIACTUYHOCTI.

ITPUMITKA. Hamionansauit JlomaTok Mo)Ke BCTaHOB-
JIFOBATH MEXI Ta TaIy3b 3aCTOCYBaHHS [OT'O METOMY.

(2) Omip Ha BTpaTy 3arajbHOi CTIMKOCTI i3
IUIOLIMHKA 3THHY Uil OyJIb-SIKOTO eJeMEeHTa
KOHCTPYKIii, 1o BiamoBimae ymoBam (1),
MOKHA MIEPEBIPUTH 32 YMOBH, IIIO:

Zopault,k >1 0

Vw1
Ie.

deformation .t would be y.t = 1,0.

(5) The interaction factors Kyy, Kyz, Kzy, Kz
depend on the method which is chosen.

NOTE 1: The interaction factors kyy, kyz;, kzy and ki
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 lateral 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
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:

(6.63)

where:



Oultk — MIHIMaJbHHUNA KOEQIIieHT 301TbIICHHS
PO3PaxyHKOBOTO HABaHTAKEHHS IS JOCST-
HEHHSI XapaKTEePUCTHYHOTO OMOpPY HANWOUIBII
KPUTHUYHOTO TONEPEYHOTO Mepepi3y eleMeHTa
KOHCTPYKIii, pO3IJIsiIalouu Horo poOoTy B
TUTOIIMHI 0€3 ypaxXyBaHHsSI BTPAaTH CTIMKOCTI 3a
MIONEPEYHOI0 abd0  3TUHAIBHO-KPYTHUIIBHOIO
dbopmamu, POTe 3 ypaxyBaHHSIM, 3a HE 00XiI-
HOCTI, yCiX e(]eKTiB, 00yMOBICHHX TI'€OMETp-
pUYHOK AedopMarlli€ro B IUIONIMHI, a TaKOX
3araJlkHUMH 1 MiCIIEBUMHU HEIOCKOHAIOCTSIMU,
Yop — SHIDKYBIBHHI KOS(DIIIIEHT JUTSI YMOBHOL

THYYKOCTi A, , AUBHCH (3), JUTA BpaxyBaHHS

op !

BTpaTH  CTIMKOCTI 3a TONEPEYHOI  Ta
3rHHATBHO-KPYTHIILHOIO (hopMamH.
(3) 3aranbHy yMOBHY THYYKIiCTB A, JUIA

eJeMeHTa KOHCTPYKIIT MOTpiOHO BU3HAYATH 3!

ﬂ_,op =

ne:

Oltk — BU3HAYA€ThCS B (2);

Olcr,op — MIHIMQJIBHHHM KOEQIIIEHT 301UIBIICHHS
PO3paxXyHKOBHX HaBAaHTa)XEHb Y IUIOIIMHI JJIs
JNOCATHEHHSI KOHCTPYKTUBHUM  €JI€EMEHTOM
MPYKHOTO KPUTUYHOTO OINOpPY ILIOAO BTPATU
CTIMKOCTI 3a MOMEepeYyHOI0 abo 3ruHaILHO-
KpyTHwiIbHOIO (opmammu Oe3  ypaxyBaHHS
BTPaTH CTIMKOCTI 3a 3TMHAJIBHOIO (OPMOIO Y
IJIOIIHHI 3THHY.

[MPUMITKA. Tlpu BHU3HAYEHHI Ocrop 1 Oultk MOXKHA
BHUKOPHCTOBYBATH CKIHUCHHO-EIIEMEHTHU I aHai3.

(4) 3umwkyBanpHHi  KOEQIMIEHT Yop MOXKHA
BH3Ha4YaTH OyIb-SIKUM 13 HACTYITHHUX METO/IIB:
a) MiHIMaJIbHE 13 3HAYCHbD:

— X U1 BTPaTH CTIMKOCTI 3a IONEPEYHOIO
dhopmoro BianmoBigHO 110 6.3.1;

— LT UIA BTpPATH CTIHKOCTI 3a 3THHAJILHO-
KpyTUIbHOIO (hopMmoro BiamoBimHO a0 6.3.2,
KOYKHE 3 SIKMX OOYMCIIOETHCS JUIS 3arajbHol

YMOBHOI THYYKOCTI A, .

[NPUMITKA. Hanmpuxman, sKmo KOeillieHT —oultk

o

acr,op

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;

Xop IS the reduction factor for the non-
dimensional slenderness %, see (3), to take
account of lateral and lateral torsional
buckling.

(3) The global non dimensional slenderness

Ao, for the structural component should be

determined from

, (6.64)

where:

aultk 1S defined in (2);

Ocr,op IS 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 aurk Finite Element
analysis may be used.

(4) The reduction factor yop may be determi-
ned from either of the following methods:

a) the minimum value of

—» for lateral buckling according to 6.3.1

— yu7 for lateral torsional buckling according
to 6.3.2 each calculated for the global non

dimensional slenderness Xop .

NOTE: For example where ayix is determined by the

BHU3HAYAETHCA 3a JOIIOMOIOI0 IEPEBIPKHA ITOMEPEYHOIO . M .
1 N peBip P cross section check L_hjLﬂ this method
mepepisy —— _ — _“Ed . " VEd peif MeTOI TIPUBOIWTH Ak Npe Mg
Ay Nae Mg leads to:
Jo:
N M
cd < (6.65)
Np / M, e / o
Rk ! V1 yRk I Vm1



D) 3HaueHHs, OTpUMaHE IHTEPIOJIIEID MDK
3HAYEHHSMHU ) 1 LT, OOYMCIEHUMH 32 a) 3
BUKOPDUCTaHHAM (QOPMYIH IS Cuitk, LIO
BIMOBiTa€  KPUTHUYHOMY  IOMEPEYHOMY

nepepisy.

[MPUMITKA. Hanpuxman, sKmo KOeQillieHT —Oultk
BH3HAYAETHCS 3a JIONMOMOrOI0 IMEPEBIPKU TOMEPEYHOTO

b) a value interpolated between the values y
and y.t as determined in a) by using the
formula for aurrk corresponding to the critical
Cross section

NOTE: For example where ayik is determined by the

cross section check _ 1 :h+m this method
Ak Nee Mgy

nepepizy 1 = M+M, el MEeToJ TPUBOHTH leads to:
e Npe Mgy
110:
NEd y.Ed
+ <1. (6.66)
XNe ! Y ZLTMy,Rk Iy
6.3.5 Brpara crilikocTi 3a  MI0CKOIO 6.3.5 Lateral torsional buckling of

(¢opMoI0 3ruHy ejieMeHTIB i3 MIACTHYHHUMU
HapHipaMu

6.3.5.1 3acanvui nonoowcenns

(1)B KoncTpykitii MOXKYTh po3paxoByBaTUcs y
IUIACTUYHIM cTafAll 3 ypaxXyBaHHSM IUIacTUY-
HUX Jedopmariii 3a yMOBH 3amoOiraHHs
BTpaTi CTIKKOCTI B paMi 3a IJIOCKOI0 (PopmMoro
3THHY 3aX0/IaMU, 10 HABOJAATHCSA HUXKYE:

a) pPO3KPIIJICHHSAMH B  MICIIX  YTBOPCHHS
MOBOPOTHHUX IUIACTUYHHMX IIApHIPIB, JUBUCH
6.3.5.2;

b) mepeBipkoIO CTIMKOT TOBKHHU TUITHKH MDK

TaKUMH  PO3KPIIUICHHSAMH  Ta  IHIIUMH
MOTICPEYHUMH  PO3KPIIUICHHSIMH,  JTUBUCH
6.3.5.3.

(2)B Skmio npu BCIX KOMO1IHAIIIsSX

HaBaHTAXEHb Ui TPAHUYHOTO CTaHy 3a
HECYYOI0 3JaTHICTIO TUIACTHYHUI MIApHIp «HE
MOBEPTAETHCA», TO PO3KPIIUICHHS JJIsl TAaKOTO
apHipa IMIacTUYHOCTI HE MOTPiOHI.

6.3.5.2 Po3skpinnenus nosopomuux niacmut-
HUX WAapHIPIE

(1)B V¥ Bcix MicusfX YTBOPEHHS IUIACTHYHHUX
HIapHIPIB MONEPEeYHU Nepepi3 TOBUHEH MaTH
e(peKTUBHE PO3KPIMJICHHS BiJ MONEPEUYHOrO
3MIIIEHHS 1 KPYTiHHA 3 BIINOBIIHUM OIOPOM
Ha /1110 MONEePEeYHUX CUJI 1 KPyTHOTO MOMEHTY,
OOyMOBJIGHUX  MICLIEBUMHU  IUIACTUYHUMHU
negopMaliisiMu eIeMeHTa B IUX MICIISIX.

(2)B  EdextuBHe pO3KpPIJICHHS MOBHHHO
3a0e31euyBaTUCh:

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-
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



— JUIsl €JIeMEHTIB, MO crnpuiiMaioTh abo Mo-
MEHT, a00 MOMEHT 1 OChOBY CHIJY, 3a JIOTIO-
MOTOI0 TIOTIEPEYHOTO PO3KPIIUIEHHST 000X TO-
nuub. BoHo Moxe Oytu 3a0e3mnedene more-
PEUHUM 3aKPIMJICHHAM OJHIET MTOJIHIII 1 )KOPCT-
KM 3aKpIIUIEHHSIM MOTIEPEYHOro Mepepi3y Bin
KPY4YeHHs, IO 3armodirae  momnepevyHoOMy
MEPEMIIIEHHIO CTHCHYTOI TOJHI BiTHOCHO
PO3TATHYTOT MOJIUIII, AUBUCH PUCYHOK 6.5;

— NIl €JIEMEHTIB, 10 CIPUUMAIOTh a00 OJMH
MOMEHT, 200 MOMEHT i OCbOBY CHILY PO3TATY,
B SIKMX CTHCHYTA MOJIUIISI KOHTAKTYE 3 IUTHUTOIO
MEPEeKPHUTTS, 3a JOMOMOTOI0 PO3KPIIUICHHS
CTHCHYTOI MOJIMIL BiJ TMOINEPEYHOT0 3CYBY 1
KpydeHHs (Hampukiaa, Npu 3’€IHAaHHI i1 3
IJIUTO0, JTUBHUCH  PHUCYHOK  6.6). Jliusa
THYYKIIIMX NOTEPEYHHUX Nepepi3iB (MOPIBHIHO
3 NMPOKATHUMH JIBOTABPOBUMH II€pepi3amMu, B
TOMY YHCJI IIAPOKOTOJUYKOBHUMHU) Y MICIISIX
YTBOPEHHS IUIACTUYHOTO LIapHIpa HEOOXITHO
3armo0iraTd  BUKPHUBJICHHIO  IONEPEYHOIO
nepepizy (HampuKiIaa, BCTAaHOBJICHHSIM pedpa
YKOPCTKOCTI B CTIHI[l, TaKOX MPHKPIMIEHOTO
JI0 CTUCHYTOT MOJIULI 3 dKOPCTKUM BY3JIOM MK
CTHUCHYTOIO TIOJIUIICIO Ta [IUTOIO).

— 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).

[ ]

Pucynoxk 6.5 TumnoBe skopcTKe 3aKpinJieHHs BiJl Kpy4eHHs
Figure 6.5 Typical stiff torsional restraint

1- CMUcHyma nojauys

1 — compression flange

Pucynok 6.6 TumnoBe po3kpimieHHsI BiJ MONEPeYHOro 3CyBY i Kpy4eHHsI
3a 10IoMoOr oo 3’€zmamm IUVINTH i3 CTUCHYTOIO MOJIULICI0
Figure 6.6 Typical lateral and torsional restraint by a slab to the compression flange

(3)B Y Bcix Mmicipsix po3TallyBaHHS IUTaCTHY-
HUX WIApHIpIB 3'€HaHHS (HampuKiIan, 060aTO-
B€) CTUCHYTOI MOJIMLI 3 PO3KPIILUIIOIOUUM eJle-
MEHTOM y I[bOMY MiCIli (HampuKiIaz, Mporo-
HOM) abo 3 OyIb-SKUM MPOMDKHUM €JIeMEeH-
TOM (HaAmpUKIaA, MIKOCOM) HEOOXiTHO PO3-
paxoByBaTH Ha CHPUHHATTS MICLIEBOI CHIIH,

(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 Ngq
(defined in 6.3.5.2(5)B) transmitted by the



piBHOT moHaiimenme 2,5 % Bin Nfed (Bu3Ha-
yeHoro B 6.3.5.2(5)B), mo mnepenaerscs
MOJIUIICIO B 11 TUTONWHI, IEPIICHAUKYISIPHIN 710
IUTOIIMHYU CTiHKH, 0€3 Oy/b-SKOTO MO€IHAHHS
3 IHIIMMU HaBaHTA)XCHHSAMHU.

(4)B3a HemOXIHMBOCTI 3a0€3MEUYUTH TaKe
PO3KpIIUIeHHsT Oe3MoCcepeIHhO Y MICIIi pO3Ta-
IIyBaHHS TUJIACTUYHOTO IIapHipa, MOoro Heoo-
XIJJTHO PO3KPINUTH Ha BiicraHi He Outbin h/2
Y3/IOBXK JOBXHHHU elieMeHTa, ¢ h — moBHa
BHCOTa €JIEMEHTa B MICIi pPO3TalIyBaHHS
IJIACTUYHOTO IIApHIpa.

(5)B Ilpu po3paxyHKy CHCTeMH B'S3¢H, IH-
BUCh 5.3.3, HEOOXiHO TepeBipuTH (T0AATKO-
BO JI0 TEPEBIPKUA HEAOCKOHAIOCTI BIAMOBIIHO
no 5.3.3), 31aTHICTb CUCTEMH B'si3eil cripuii-
HATH Jii MiciieBuX cwil Qm, MPHUKIIAICHUX JI0
KOXXHOTO  elleMeHTa B'a3ell y  micusax
poO3TalllyBaHHs MJIACTUYHOTO MIApHIpa, Je:

Q,, =15¢
Ie.
Nfed — ochoBa cuja B CTHUCHYTIH TOJIHII
PO3KpIIIIOBAHOTO ~ €IeMEeHTa B MICII

po3TalyBaHHS TUIACTUYHOTO IIAPHIPa;
om — BimmosimHO 10 5.3.3(1).

IMPUMITKA. [Illomo xomOiHamii 3  30BHIIIHIM
HaBaHTa)KEHHSIM JUBHCH Takox 5.3.3(5).

6.3.5.3 Ilepesipxa cmiiikoi 0062cuHU OLIAHKU

(1)B CriiikicTs 3a IUIOCKOIO (DOPMOIO 3THHY
JTUISTHOK MDK PO3KpITUICHHSAMHU 3abe3nedeHa,
SKIIO JIOBXKMHA MDK PO3KPIJICHHAMH HE
MEPEBHUIILYE CTIHKY JOBKUHY.

Jlns QUISHOK JBOTaBPOBUX OajlioK, B TOMY
YHCIl IIUPOKOTIONIMYKOBHX, TOCTIHHOTO 3a

JOBKHUHOIO TIepepi3y, AJs SKUX Eg 40& npu
f

JTHIMHOMY  pO3MOALII  MOMEHTIB 1  0e3

CyTTEBOTO  OCBOBOTO  CTHCKaHHS, CTIHKYy

JOBXUHY MOYKHA TIPUAMATH 3.

Lstable = 355iz
Lstable = (60 - 4Ol//) giz
aec:

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:
Nfeq IS the axial force in the compressed

flange of the stabilized member at the plastic
hinge location
am IS 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
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

sections with ?3405 under linear moment
f

and without significant axial compression the

stable length may be taken from

s (for) 0,625 <y <1;
st (for) —1<y <0,625,

(6.68)

where:

235

. J f, [ ([ N/mm? )



M Ed,min

y=—" =
M pl,Rd

MOMEHTIB Ha AUISHIIL

BIJHOIIEHHIO  KIHIEBUX

ITIPUMITKA B. IIlomo cCTiMKOi MOBXHWHHA JIJISHKH
quBUCH Takoxk Jlomatok BB.3.

(2)B SIxmo moBOpPOTHUIA MIAPHIP MIIACTUYHOC-
Ti BUHHKA€ 0€3M0CcepeHbO MO i3 OTHUM i3
KIHIIB BYyTa, TO JUISHKY 3MIHHOi BHCOTH HE
CITIJT PO3TIISIIATH SIK TUISTHKY, TPHJIETITY 10 Mic-
I pO3TallyBaHHA IUIACTUYHOTO IMIapHipa,
SIKIIO BUKOHYIOTHCSI YMOBH, HaBE/ICH1 HUXKYE!
a) PO3KpIIUIEHHS B  MICIli  pO3TallyBaHHs
IUIACTUYHOTO IIapHIpa MOBHHHO OYyTH Ha
Bigcrtani He Oinpmr h/2 B3mOBX [OBXKWHHU
IOUISHKM 3MIHHOTO IIepepidy, ajlieé He Ha
JUISHLI TOCTIMHOTO Mepepi3y;

b) ctucHyTa monMIss ByTa 3alMIIAETHCS B
MPYXHIM cTajii Mo BCiil CBOTHM TOBKUHI.

[MTPUMITKA B. Binb neransny iHdopmaliito AUBUCH y
Honatky BB.3.

6.4 CKJAJEHI EJEMEHTH IIOCTIM-
HOT'O IIEPEPI3Y

6.4.1 3araJjnHi MoJ0KeHHS

(1) Cxmameni CTHCHYTI €JIEMEHTH MOCTIHHOTO
nepepizy 3 WIApHIPHO OOMEPTUMH KIHIIMH,
3aKpIUICHUMHU BiJ] TOMEPEYHOr0 3MIIECHHS,
MOBWHHI  pO3paxOBYBaTHCS Ha  OCHOBI
HACTYITHOT MOJIeJNI, TUBUCH PUCYHOK 6.7.

1. EneMeHT MOXKHa PO3IIISAAATH SK KOJOHY 3

HeI0CKOHANICTIO BUKpuBiIeHHs €, = L/500

2. [lpyxHi nedopmartii IpaToK Ta
3’€IHYBaIbHUX IUIAHOK, IMBHCH PUCYHOK 6.7,
MOKHA BpaxyBaTH BBEICHHSIM HEIEPEPBHOT

(PO3MUTOI) 3CYBHOT JKOPCTKOCTI S, KOJIOHH.

[MPUMITKA. [l7ns iHIIMX yMOB OOIMpaHHS CITiJ] BHECTH
BIJIIIOBITHI 3MIHH.

(2) Mopnenb CKJIaZIGHOTO CTUCHYTOTO €JIEMEH-
Ty TIOCTIHHOTO Tepepidy 3acTOCOBYETHCS

M_, . . .
w=—2"0 = ratio of end moments in the
pl,Rd
segment.

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

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:



KOJIH.

1. I'patka ¢epmu abo 3’€nHYBalbHI IJIAHKH
MICTSITh OJIHAKOB1 BIJICIKM 3 TapanelbHUMU
MOSICAaMU.

2. Mi"iMaiibHa KUIBKICTH BIJICIKIB B €JIEMEHTI
CTaHOBHTH TPH.

[MPUMITKA. Take npumyleHHs A03BOJIE PO3TISAAATH
KOHCTPYKIIIO PEryIIpHOI0 1 3aMiHUTU ii JUCKpETHY
MOJ€Ib KOHTHHYAJIBHOIO.

(3) lana metoamka po3paxyHKy 3aCTOCOBYE-
ThCSI JIO CKJIQJICHUX €JIEMEHTIB 13 3’ €IHYyBaJlb-
HOIO rpaTKOIO Yy ABOX IUIOHIMHAX, IWBHUCH
pucyHOK 6.8.

(4) Mosicn MOXyYTh OyTH CYIUIBHUMH €JIEMEH-
TaMu ab0 y CBOIO 4Yepry Matu 3’ €IHYBaJbHY
Ipatky a0o 3’€AHYBalbHI IJAHKU Y IEpIeH-
TUKYASPHIN IITOMIKHI.

ey = L/500

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.

R
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Pucynok 6.7 CkuiajeHi KOJIOHM MOCTiHHOro nepepisy 3 rpaTkoro i

IJIAaHKaAaMH

Figure 6.7 Uniform built-up columns with lacings and battenings

Lg=1.52a

L= 1.28a
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Pucynok 6.8 3’e¢xnyBanbHa rpaTka mo 40THPBHOX CTOPOHAX i MpUBeaeHa TOBKUHA Lch mosiciB
Figure 6.8 Lacings on four sides and buckling length Lcn of chords

(5) Hosicu  HEOOXimgHO  mMeEpeBipATH 3

BUKOPHUCTAHHSIM PO3PAXYHKOBUX 3YCWIb Yy
nosicax Nenes Bim ctmckamsrmx 3ycmms Ngg i
MomenTis Mg y

CepelluHl  NPOTOHY

CKJIaACHOT'O CJICMCHTA.

(6) lns enemeHTa 3 JABOMa OJHAKOBHMH
nosicaMu  pospaxyHkose 3ycumns Neeg crmin
BHU3HA4YaTH 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 Ng.es should be determined
from:

Mg h
Nepeg = 0,5Ng, + ?l a (6.69)
eff
ze: where:
M. = Neo€o +Me,
SV
2El Elyg . L
N, :”L—ZEfr — NpHBEJIEHA KPUTHYHA CHUJIA N, :”L—ZEff is the effective critical force of

CKJIaJICHOTO €JIEMEHTA;

Ngy — po3paxyHKOBE 3HAYEHHS CTUCKAIBHOTO
3YCUJUIA JUIs CKIIaJIEHOTO €JIEMEHTA;

Mg, — po3paxyHKOBE 3HAYEHHS MaKCHMAllb-
HOTO MOMEHTY B CEpeJuHl CKJIaJeHOro
€JIEMEHTa 3 ypaxXyBaHHAM e(QEeKTiB ApPYyroro
HOPATKY;

Mgq — PO3DaxXyHKOBE 3HAUCHHS MAKCHMAIIBHO-
IO MOMEHTY y CEpeMHI CKJIaJICHOTO eJIeMEeHTa
0e3 ypaxyBaHHS €eKTiB APYroro MopsaKy;

h, — BizcTaHp MK OCSAMM LIEHTpIB Bark mnos-
CiB;

A, — mWiolIa MOTEPEYHOro Mepepisy OIHOTO
nosica;

|+ — mpuBeneHMN MOMEHT iHepuii mepepisy
CKJIaJICHOTO eJIeMEeHTa, TUBUCh 6.4.216.4.3;

S, — 3CYBHa OPCTKICTh IPaTku abo maHesi
TUTaHOK, TUBUCH 6.4.216.4.3.

(7) MepeBipku IpaTOK IpaT4aCTHX CKIAICHUX

the built-up member

N, is the design value of the compression
force to the built-up member

Mg, is the design value of the maximum

moment in the middle of the built-up member
considering second order effects

M, 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



eleMeHTIB  a00  3’€IHYBAJIbHHMX  IJIAHOK
CKJIAJIECHUX €JIEMEHTIB Ha IUIAHKAaX Ha JiIo
paMHHMX MOMEHTIB Ta Mepepi3yBaJbHUX CHUII
HEOOXiJJTHO BUKOHYBATH JUIA KpalHIX maHemeu
3 ypaxyBaHHSM [Epepi3yBajibHOI CHIU Y
CKJIQJICHOMY €JICMCHTI:

6.4.2 I'paruacri CTHCHYTI eJleMeHTH

6.4.2.1 Onip 1pamuacmux cmuchymux eie-
MeHmie

(1) Hosicu Ta miaroHambHa 3’€IHYBaJbHA
IpaTka, Kl MUISralTh A1l CTUCKY, NOBHMHHI
pPO3paxoByBaTUCS HA BTPATY CTIMKOCTI.

[TPUMITKA. [IpyropssiHUIMH MOMEHTaMH MOXKHA 3HEX-
TyBaTH.

(2) dnst mosiciB mepeBipKy Ha BTpATy CTIMKOCTI

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

HEOOXITHO BUKOHYBaTH SIK  HABOJUTHCA be performed as follows:
HIDKYE!
Nch Ed
——<10 (6.71)
bRd ,
ne: where:

Nenes — pO3paxyHKOBE CTHCKAIbHE 3YCHILIS Y

MosICl, HA CEepeIWHI JOBXKWHU CKJIAJEHOTO
elleMeHTa BifmoBiaHo 10 6.4.1(6);

Nprs — po3paxyHKOBE 3HAYEHHS OIOPY MOsCA
Ha BTPATy CTIHKOCTi, MPUUMAIOYH TPUBEACHY
nosxuny Ly 3 pucynka 6.8.

(3) 3cyBHa kOpCTKicTh Sy IPaTOK IMOBHHHA
MPUHAMATHCS 3T1IHO 3 pUCYHKOM 6.9.

(4) IMpuBeneHuit MOMEHT iHEPIIil Y IpaT4acTUX
CKJIAJICHUX €JICMEHTaX MOYKHA MPUIMATH SIK:

Nees is the design compression force in the

chord at mid-length of the built-up member
according to 6.4.1(6)

Nyrs 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
I =0,50 A, (6.72)
P B
IS A /6 T /6 T
N [\
/ A4 A
Cucrema AN & X | N A %
System L A &
AN L AN 1
<—h04> ehoa 47’704»
5 ) nEAqahd
5 nEAqahg nEAqahg 3
v 2d3 d3 d2 1+ Adih%
Ayd
N - KinpKicTh miommH rpaTok (is the number of planes of lacings);




Aq i Ay BitHOCSTBCS /10 TUIOLLI ITOIIepedHoro nepepisy B s3eii (refer to the cross sectional area of the bracings)

Pucynok 6.9 3cyBHi sKOpCTKOCTI IPaTOK CKJIaJeHUX eJIeMEHTIB
Figure 6.9 Shear stiffness of lacings of built-up members

6.4.2.2 Jlemani xoncmpykyii

(1) OnuHouHI CHCTEMHU IpaToK Ha
MPOTHJIC)KHHUX TPAHIX CKJIAJICHUX €JIEMEHTIB 3
JBOMa TMapajeJbHUMH IUIONIMHAMHU IPAaTOK
IIOBUHHI BIAIIOBIZATH cUCTEMAM,
nmpeacTaBIeHMM Ha  pucyHky  6.10(a), i
BIIAIITOBAHI TAaKUM YHHOM, WIO0OM OyTH
3epKaJIbHUM B1I0OPaKEHHSAM OJIHA OJIHOI.

(2) Sxmo oAMHOYHI CHCTEMH IpPaTOK Ha
MPOTHIICKHHUX TPAHIX CKJIaCHOTO €JIEMEHTA 3
JBOMa TMapajeJbHUMH IUIOHIMHAMH IPATOK
B3aEMOTIPOTHIICXKHI y HAMPAMKY, SIK ITOKa3aHO
Ha pucyHky 6.10 (b), HeoOximHO BpaxoByBaTH
BIUIMBM BiJl KPy4YCHHs, [0 BHUHHKAE B
pe3ynbTaTi IBOTO.

(3) Ha kiHISIX TpaTyacTUX CHCTEM Y MICISX,
Je TpaTka TIEpepUBAETBHCI, Ta y BY3JIax
3’€JHaHb 3 IHIIMMU eJIeMEHTaMU MepeadauynuT
TaHeJ 3 MMOMEPEYHOI0 PO3IIPKOIO.

chord

Iparka Harpani A Iparka Ha rpani B
Lacing on face A Lacing on face B

a) Hanexxna rpatdacra cucrema (peKOMEH/J0BaHa CHCTEMa)

b) B3aemomnporuiexna
PEKOMEH/I0BaHa CHCTEMA)

TrpaT4yacTa cucreMa

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.

(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 IpaTka Ha rpani B
Lacing on face A Lacing on face B

a) Corresponding lacing system (recommended system)
b) Mutually opposed lacing system (not recommended)

Pucynok 6.10 OpguHoYHA rpaTyacTa CHCTEMA HA MPOTHJICKHHUX I'PAHSX CKJIA/IEHOTO eJIeMEHTA 3
ABOMA Mapajie/;IbHUMHU IIONIHHAMU rpaTmc
Figure 6.10 Single lacing system on opposite faces of a built-up member with two parallel

laced planes



6.4.3 CTHCHYTI eJleMeHTH Ha IJIAHKAX

6.4.3.1 Onip

niarKax

CMUCHymux elemMenmis  Ha

(1) Tosicu 1 mnaHkM, a TaKOX BY3JIM iX
MPUKPIIUIEHHS 10 TMOSCIB NOBHHHI NEpeBips-
TUCS Ha (PAKTUYHI MOMEHTH 1 3yCHWJUIS Ha
Kparo TaHedi, pO3TallOBaHOI Yy CepeauHi
MIPOTOHY, SIK MIOKAa3aHO HA PUCYHKY 6.11.

IMPUMITKA. s cnpoiiieHHs] MaKCUMallbHE 3YCHIUIS B

MOXKHA 00’€IHATH 3 MAaKCUMaJIbHOK

nosici N, gq

Hepepi3yBaJIbHOI CHIOK Ve, .

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.

—h—
lNch.Ed lNL‘h.Ed
> —> .
V2 V2

Va4

Vead2 Vea@h,

Vi 2 Vo2

T N a

T Nn a

Pucynox 6.11 MomeHnTH i 3ycHiliisl y KiHIeBiii MaHeIi CKJIaJeHOro eJieMeHTa Ha MJIAHKAX

Figure

(2) 3cyBHy X)OpcTKicTh S, HEOOXimHO mpuii-
MaTH sIK HaBeICHO HIDKYE!
24E|

< 27°El,

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:

2|hh\
Ll °

(3) puBenennii MOMEHT iHEpLIi CKJIAJCHOTO
€JIEMEHTa Ha TUIaHKaX MOKHA MPUHMAaTH SIK:

Lot = O’5th;h +2uly,,

Ie:
l,, — MomeHr inepuii omHoro mosica y
IUIOLLIMHI,
I, — MomeHnT iHepuii onHiei mIAHKK Y
IUTOIIHHI,

H — xoediieHT epeKTUBHOCTI 3a TaOIUIIEIO
6.8;
N — KUTBKICTh IJIONIMH IPATOK.

Taonuusa 6.8 KoedinieHt edexTuBHOCTI 4

o (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.

Table 6.8 Efficiency factor u
Kpurepiit KoedimienT edpexTnBHOCTI 1
Criterion Efficiency factor u

A=>150 0




75< A< 150 w=2-M75
A<T5 1,0
ne: A= Lio; i = VI1/2A, 11 = 0,5h02A0+2 lcn

6.4.3.2 Bumozu 00 KOoHCMPYIO8AaHHSL

(1) Mnanku TNOBMHHI OYTH BCTAHOBIICHI Ha
KOYKHOMY KIHI[I €JIEMEHTA.

(2) Tam, nme mMIOMMHYU IUIAHOK TapajelibHi
OJlHA OJIHIM, HEOOXiNHO BJIAIITOBYBATH ILIAH-
KM Y KOKHIH TUTOIIMHI HABIIPOTH OJTHA OJTHIH.

(3) Mnanku TakoX MOBHUHHI BCTAHOBJIFOBATHCS
y TNPOMDKHHMX TOYKax, J€ MpUKIAJCHE
HaBaHTaXEHHS a00 Mae MICIE PO3KPIMICHHS
BiJl IOTIEPEYHOTO 3MIIIEHHS.
6.4.4 Cxknaaeni ejxemMeHTH 0JIM3bKO
PO3TAallIOBAHUMH MOSICAMH

3

(1) CrucHeHi ckiajieHi €IEMEHTH, MOSICH SIKUX
KOHTaKTYIOTh a00 po3TamioBaHi OJU3bKO OJIMH
JI0 OJHOTO 1 3’€HAHI MDK COOOI0 TPOKIA-
KaMH, TUBUCh PUCYHOK 6.12, abo 3ipkoroi0Hi
€JIeMEHTH 3 KYTHKIB Ha TUTAaHKax, 3 €JHaHI
napaMM IUTAaHOK y JIBOX MEpHEeHAUKYISIPHUX
IJIOIMMHAX, JWBUCH PUCYHOK 6.13, moBHHHI
MEePEBIPATUCSA HA BTPATY CTIUKOCTI SIK €AMHUUN
LUTICHUNA €JIEMEHT, HEXTYIOUH BIUTMBOM 3CYB-

HOT JKOPCTKOCTI (S, =), AKIO 3a10BOJIBHS-
I0ThCSl YMOBH TabmuIli 6.9.

(2) Tlomepeuni 3ycwiuist, MO0 IEPEAAIOTHCS
3’€IHYBATbHUMU IUIaHKaMHU, HeoOX1qHO
BHM3HA4aTH 3a pekomeHgamismu 6.4.3.1(1).

—i Z!
y—-— !r-—-y y—“—]-]!—-L—'-y
L 10
zZ zZ

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
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).

z z

! !

I |
y—azdil =y y—}'r(--y

i i

z z

Pucynok 6.12 CxiiajieHi eJieMeHTH 3 §JIM3bKO PO3TAIIIOBAHUMH MOSICAME
Figure 6.12 Closely spaced built-up members

Taonuua 6.9 MakcuMaabHMiIl KPOK JIJIsl 3’ €/IHAHD MiK OSICAMH Y CKJIA/IEHUX eJIEeMEHTAX 3 OJIU3bKO
PO3TalIOBAHUMHU TOsicaMHu 200 y 3ipKONMOAiOHNX eJIeMeHTAX i3 KYTUKIB Ha MJIaHKaxX

Table
battened angle members

6.9 Maximum spacing for interconnections in closely spaced built-up or star

Tun cknageHoro exeMeHTa
Type of built-up member

MaxkcuManbHANA KPOK Mixk
3'e THAHHIME )
Maximum spacing between
interconnections”

EnemenTn BigmoBinHO 10 pucyHKa 6.12, 1110 KOHTaKTYIOTh a00 3’€JHaHI depe3

TIPOKJIA KN OonraMu un 3BapOBAHHAM

15imin




Members according to Figure 6.12 in contact or connected through packings
by bolts or welds

EnemenTn BinnoinHO 1o pucyHka 6.13, 3’eHaHi maporo HaKIaIoK i Oonramu
a00 3BaprOBaHHIM 20ir
Members according to Figure 6.13 connected by pair of battens and by bolts or mn

welds

*) BiIcTaHb Bi LGHTpa 10 LIEHTpa 3'€JHAHb MDK MosicaMu

*) centre-to-centre distance of interconnections

imin — MiHIMaJIbHHH pajiyc iHEpIii OHOrO Mosica ab0 OIHOrO KyTHKA
imin iS the minimum radius of gyration of one chord or one angle

(3) YV Bumagky HepiBHOOIYHHMX KYTHKIB, (3) In the case of unequal-leg angles, see
JMBHCH pHCYHOK 6.13, BTpaTy cCTiliKOCTi Figure 6.13, buckling about the y - y axis may
BIJHOCHO OCi Y-y MOXHa TIEpEBIpUTH, be verified with:
NPUMHSBILHN

: I

i, =——, 6.75

Y 1,15 (6.7
ne Iy — MiHiManeHHME pamiyc  iHepuii where i, is the minimum radius of gyration of
CKJIJICHOTO eJIEMEHTA. the built-up member.

Al Ew 7
F—F i r————"H=1—
L ++ [+] 4]
e

PucyHok 6.13 3ipkonogioHi ejleMeHTH 3 KyTHKIB Ha MJIAHKAX
Figure 6.13 Star-battened angle members



7 TPAHUYHI CTAHH 3A EKCILTY-
ATAIIIHOIO TPUJATHICTIO

7.1 3AT'AJIBHI ITIOJIO)KEHHSA

(1) CraneBy KOHCTPYKIIFO HEOOXiHO MPOCKT-
TyBaTH 1 KOHCTPYIOBATH TaKUM YHHOM, 100
Oymu BHUTpHMaHi BCi BiINOBimHI KpuTepil
1010 €KCIUTyaTalliiHOT MPHIATHOCTI.

(2) OcHOBHI BUMOTH I110/I0 TPAHUYHUX CTaHIB
3a eKCIUTyaTalifHO0 IPUIATHICTIO HaBEEH] Y
3.4 EN 1990.

(3) ¥ mpoekti HeoOXigHO BKazyBaTH Oyjib-
KU TpaHWYHMM CTaH 3a eKCIUTyaTalllifHOIo
MPUIATHICTIO 1 TOB'AI3aH1 3 HUM HaBaHTaXEHHS
Ta PO3PaxyHKOBY CXEMY KOHCTPYKIIII.

(4) Slxmo i TPAaHUYHOTO CTaHy 332 HECYYOIO
3MaTHICTIO OyB BUKOPHCTAaHHUN 3arajJbHUN
pO3paxyHOK Yy IUIACTUYHIM cTaxdii, Toal y
rPaHUYHOMY CTaHl 3a eKCIUTyaTaliiHoIo
MPUJATHICTIO MOYXe€ BIIOYTUCS IUIACTUYHUN
MepPEePO3NOAUT CUI 1 MOMEHTIB. SIKIIO Takui
eeKT Mae Miciie, Horo CITiJi BpaXOBYBAaTH.

7.2 TPAHUYHI CTAHH 3A EKCILTY-
ATAINIMHOIO NPUIATHICTIO JJIA
BYIIBEJIb I CIIOPY J{

7.2.1 BepTHUKaJIbHi NPOrHHHU

(1)B T'panuvni 3Ha4YeHHS BEPTHUKAIBHUX
MPOTHHIB BiAMOBiAHO 10 pucynka A.l.1l
JlonaTka Al4 EN 1990 HeoOX1qHO
BCTAQHOBJIFOBATH JUIS KOXKHOTO KOHKPETHOIO
MIPOEKTY 1 MOTOPKYBATH 13 3aMOBHHKOM.

[NPUMITKA. IlpumycTrMi  BETHYUHH  MOXYTh
BCTAHOBJIIOBATUCh HallioHaIbHUM 10JaTKOM.

7.2.2 Topu3oHTAJbHI IPOrHHA

(1)B TI'panuuHi 3Ha4YeHHS TOPH3OHTAIBHUX
MPOTUHIB BIAMOBINHO A0 pucynka A.1.2
Honmatka A.l4 EN 1990 HEOOXITHO
BCTAHOBJIIOBATH JUISI KOKHOTO KOHKPETHOTO
MIPOEKTY 1 MOTOKYBATH 13 3aMOBHHUKOM.

[NPUMITKA. IlpunmyctrMi  BETHYUHH  MOXYTh
BCTaHOBJIOBATHCH HallioHaIbHUM 10JaTKOM.

7.2.3 {unamiuHi edexTH

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 Al.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



(1)B 3rigao 3 Jomatkom Al.4.4 EN 1990 3
METOI0 YHHKHEHHS 3HAUHUX HE3pyIHOCTEH
JUIS KOPUCTYBaudiB KOJHMBAHHS Oy/IiBeNb 1
CIOPYHA, MO SKUX MOXYTh XOIUTH JIFOJIH,
HEOOXITHO 0OMEXyBaTH, TOOTO ISl KOXKHOTO
OymiBenbHOTO 00’€KTa HEOOXIJHO BKa3zaTh
BIIMOBIAHI MEXiI Ta y3roAWTH ix 13
3aMOBHHUKOM.

[MPUMITKA. OOMexeHHS Ha KOJUBAHHS MIiXKITOBEp-
XOBUX TIEPEKPUTTIB MOXKYTh BCTaHOBIIOBAaTHUCH Harrio-
HAJIBHUM JIOJTATKOM.

(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.



JTOJATOK A (JIOBIIKOBUM) — METO/]
1: KOE®ILIEHTU B3AEMOJIl kij IJ1d
®OPMVYIJIM B3AEMOJIIT V 6.3.3(4)

Tadoaunss A.1l KoedinienTn B3aemonii Kij (6.3.3(4))
Table A.1 Interaction factors kij (6.3.3(4))

ANNEX A [INFORMATIVE] - METHOD
1: INTERACTION FACTORS kjj FOR
INTERACTION FORMULA IN 6.3.3(4)

Po3paxyHKOBI pUIyIIEHHS
Koeditienrn Design assumptions
B3a€11/IIOZ[i.1. HI)Y)KHI XapaKTCPUCTHUKU ITOIIEPEIHOI O HJ'IaCTI/Iqu XapaKTCPUCTUKH ITOIIEPEIYHOI'O
Interaction factors mepepi3y Kiacy 3, kiacy 4 nepepizy kiacy 1, kimacy 2
elastic cross-sectional properties class 3, plastic cross-sectional properties class 1,
class 4 class 2
il il 1
C..C Y C..Cog—a——
kyy my >~ mLT a NEd my ~ mLT L NEd ny
Ncr,y Ncr,y
1
’ Cou— Cop — 06 [
yz 1— NEd 1- e Gy, W,
Ncr,z Ncryz
1l il 1
C:m Cm — c C z —0,6 -
Ky y ~ mLT 1_h my >~ mLT L Neq Czy w,
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Tadauns A.1 KoedinienTn B3aemonii Kij (6.3.3(4)) (mponoB:xenHs)

Table A.1 Interaction factors kij (6.3.3(4)) (continued)

- A
- y -
Amax = Max< Y ;
)\'Z
A, = YMOBHa THYUKiCTb IIpY BTpaTi CTilKOCTI 3a
3TUHAIBHO-KPYTHIILHOIO ()OPMOIO TIPH MOCTIHHOMY
3HA4Y€HHI 3THHAIEHOTO MOMEHTY I10 JIOBXKHHI €JIeMEHTa,
T100TO Wy =1,0 y Tabmumi A.2
A 7 = YMOBHA THYUKICTb IIpH BTpaTi CTiHKOCTI 3a
HONEPEeYHO-KPYTHIBHOIO (hOPMOIO

1, = non-dimensional slenderness for lateral-torsional

buckling due to uniform bending moment, i.e. yy =1,0in
Table A.2;

A+ = non-dimensional slenderness for lateral-torsional
buckling

Stkuo (If) &, <0,2,/C, 4 [1— Neg J(l_hj : Cuny = Cony:
Ncr,z Ncr,TF Cnz= CmZ,O;
CmLT = 1,0.
Sxio (If)
3 N Ed N Ed g,a
Ao >0,2,/C, 4|l 1— N 1- N Cry = Cmy,o+(l-Cmy,o)L;
crz cr,TF 1+ g arT
Cmz= CmZ,O;
Cht = Crzny A >1.
1— NEd 1— NEd
cr,z Ncr,T
—_ My,Ed A
gy =
NEd VVel,y
JUTSI TIOTIEpEYHMX TiepepisiB kiacy 1, 21 3 for class 1, 2 and 3 cross-sections
— My,Ed Aeff
gy = —_—
NEd Weff,y

JUTsl TIOTIEpEYHKX MepepisiB kiacy 4

ae:

Nery = KpUTHYHA CHJIA UL 3THHABHOT popMu BTpatu
CTIMKOCTI BIJIHOCHO OCI Y - Y Y IPYXKHii cTamii

Nerz = KpUTHYHA CHIa [T 3THHATIBHOT ()OpMH BTpaTH
CTIMKOCTI BIJIHOCHO OCi Z - Z y IPYXHii cTamii

Ner,7 = KpUTHYHA CHITA [UTsL KPYTHIBHOI (QOpMH BTpaTh
CTIMKOCTI B MIPYXKHIiH cTamii

I+ = MOMeHT iHep1ii nonepeyHoro nepepizy npu
BUTbHOMY KpyueHHi (moctiiina CeH-Benana)

ly = MOMeHT iHep1ii repepizy BiJHOCHO OCi Y - Y

for class 4 cross-sections

Nery = elastic flexural buckling force about the y-y axis
Ner,; = elastic flexural buckling force about the z-z axis
N1 = elastic torsional buckling force

I+ = St. Venant torsional constant

ly = second moment of area about y - y axis




Tadanua A.2 KoedinieHT Cmio mepexoay 10 eKBiBaJIeHTHOI MPSIMOKYTHOI eIOPH MOMEHTIB
Table A.2 Equivalent uniform moment factors Cmio

Enropa MmomeHTiB
Moment diagram

Cmi,O

My r__________' wM;
-l=w<=l

Coio =0,79+0,21y, +0,36(y, —0,33)%

A
\ Mx)

~— W

e
_\ / g M(x)

cri
2
L |Mi,Ed (X)| Ncr,i

Migd (X) is the maximum moment
I\/Iy,Ed or Mz,Ed
I3,| is the maximum member

displacement along the member

Mied (X) MakCUMaITbHUI MOMEHT
IVIy,Ed 200 Mzed
|8X| MaKCUMaJIbHUHN TPOTHH 110

JIOBXKHHI eJIeMeHTa

C,., =1-018 e .
' N

cri

C,.,=1+0,03 e
' N

cri




JTOJATOK B (JIOBIIKOBHI) — METO/]
2: KOE®ILIEHTU B3AEMOJIl ki IJId
®OPMVYIJIM B3AEMOJIIT V 6.3.3(4)

ANNEX B [INFORMATIVE] - METHOD
2: INTERACTION FACTORS kj; FOR
INTERACTION FORMULA IN 6.3.3(4)

Tadoaunss B.1 KoedinienTn B3aemonii Kij 15151 esieMeHTiB, He CXHJIBHUX 10 Aedopmaniii KpydeHHs
Table B.1 Interaction factors kij for members not susceptible to torsional deformations

Koedirmient

U B3aeMOi1 Tumn nepepisis

Interaction Type of sections
factors

Po3paxyHKOBI pUIyIIIeHHS
Design assumptions

NPYXHI XapaKTEPUCTUKH MONIEPEIHOT0
nepepizy kiacy 3, kinacy 4
elastic cross-sectional properties class 3,
class 4

l'IJ'IaCTI/ILIHi XapaKTCPUCTUKHN
MOMIEPEYHOT0 Mepepi3y Kiacy 1,
Kiacy 2
plastic cross-sectional properties
class 1, class 2

JlBoTaBpOBi NIepepizy,
NPSIMOKYTHI repepizu
Kyy 3aMKHYTOr0 mpogiro
I-sections
RHS-sections

Cry 1+0,6XYL
XyNRk/YMl

<Cpyl 1+ O,GL
XyNRk/YMl

cmy(1+(>iy —0,2)LJ

XyNRk/YMl

<C.y| 1+ O,Sk
XyNRk/YMl

JlBoTaBpOBI nepepizu,
NPSIMOKYTHI Nepepizu
kyz 3aMKHYTOT0 MPoQiIro
I-sections
RHS-sections

kZZ

0,6 kzz

JIBoTaBpOBI nepepizu,
HPSIMOKYTHI riepepizu
Kzy 3aMKHYTOT0 TpodiTo
I-sections
RHS-sections

0,8 kyy

0,6 kyy

JIBoTaBpOBI NEepepizu
I-sections

kZZ

[psmokyTHI
nepepizu 3aMKHYTOTr0
npodisto
RHS-sections

sz[1+ 0,62, k]
X2 Nec/Y i

<C,, (1+ O,Gk]
X2 Nr/Y i

o [1+(2XZ —o,e)kj
Xz Nre/Ywi

<C,, 1+1,4L
%z Nre/Y i

C,, [1+(XZ —0,2)£]
%z Nre/Ymi

SCmZ(1+ 0,8L]
X2 Nr/Y i

Jis 1BOTaBpOBHX Tepepi3iB i IPSIMOKYTHHX TIepepi3iB
3aMKHYTOT'0 TPo(iito, M0 MiANATaI0Th il 0COBOTO
CTHCKY i TWIOCKOTO 3ruHy My £d, KOedimmieHT Koy MokHa

npuitMati Kzy = 0.

For I- and H-sections and rectangular hollow sections
under axial compression and uniaxial bending Myeq the
coefficient k,y may be k,y = 0.




Tadoaunss B.2 KoedinienTn B3aemonii Kij 1151 esieMeHTiB, cCXWIBHEX /10 AedpopManiii KpyueHHs
Table B.2 Interaction factors kij for members susceptible to torsional deformations

.. Po3paxyHKOBI pUIyIIEHHS
K;’:f;ﬁfﬁ;“ Design assumptions
Interact?on MIPYXKHI XapaKTEPUCTUKH MTONIEPETHOr0 Iepepizy TUIACTUYHI XapaKTEPUCTUKU TIONEPEYHOTO
factors knacy 3, xinacy 4 nepepizy kiacy 1, kmacy 2
elastic cross-sectional properties class 3, class 4 | plastic cross-sectional properties class 1, class 2
Kyy kyy 3 Tabmuni B.1 (from Table B.1) Kyy 3 Tabmumi B.1 (from Table B.1)
Kyz Ky, 3 Tabmumi B.1 (from Table B.1) Kyz 3 Tabmui B.1 (from Table B.1)
{ 012, N, }
{1 0,057»2 N, (CmLT '0’25) XZNIR\T/YMI
- 0,1
(Conr ~0,25) %, NV 2{1' : = }
Kay i Z (CmLT '0’25) X2 Nr/Y i
= { 0.9 Nes } Jlns (For) X, < 0,4
2| 1- JIs <L4:
(CmLT '0125) Xz Nre/ Vi ! h N
Koy =0,6+1, <1- il Ed
(CmLT B 0125) %N/
Kz Kz, 3 Tabnuui B.1 (from Table B.1) K2z 3 Tabnumi B.1 (from Table B.1)

Taonuus B.3 Koedinient Cm nepexony 10 eKBiBajJieHTHOI IPSIMOKYTHOI eNIOPH MOMeHTIB y Tadaunsx B.11i B.2
Table B.3 Equivalent uniform moment factors Cm in Tables B.1 and B.2

Cmy, szi CmLT
. . Cmy and sz and CmLT
Entopa MOMEHTIB JHiama3zon P - 3 KOHG
Moment diagram Range O3MOIIICHE 0cepel
HaBaHTaXCHHs HaBaHTAXCHHS
uniform loading concentrated load
M -1<y<1 0,6+0,4y>0,4
WM
0<a,<1 1<y <1 0,2+0,80, 20,4 0,2+0,8a, 20,4
O<y<1 0,1-0,80, 20,4 -0,8a, 20,4
-1<a, <0
1<y <0 0,1(1-y)-0,8a,>0,4 0,2(-y)-0,8a, 20,4
0<a, <1 1<y <1 0,95+0,05a,, 0,90+0,10 .,
O<y<l1 0,95+0,05a,, 0,90+0,10
-1<a, <0
o = MM -1<y <0 0,95+0,05a, (1+2y) 0,90-0,10a, (1-y)

Jia eneMeHTiB paM, CXHIIBHUX 10 BTPATH CTIHKOCTI 3a
3CYBHOIO (hOPMOI0, KOS(IIiEHT TEPEXOY 10
€KBIBaJICHTHOI MPAMOKYTHOI €MIOPH MOMEHTIB CIiJI
npuitMat Cny = 0,9 a60 Cym; = 0,9 BiamoBigHo.

Cmy, Cmz 1 CinLT HEOOXIIHO OTPUMYBATH 3T1JIHO 3 MIOPOI0
3THHAJIFHOIO MOMEHTY MIXK BiAITOB1THUMH TOYKAMHU
PO3KPIIIICHHS TAKUM YHHOM:

3TMH BIJHOCHO OC1
bending axis

koeditient Cp
moment factor

CrLt y-y y-y

direction
Ciny y-y z-z
Cmz z-z y-y

For members with sway buckling mode the equivalent
uniform moment factor should be taken Cry = 0,9 or Cy; =
0,9 respectively.

Cmy, Cmz and Cryit should be obtained according to the
bending moment diagram between the relevant braced
points as follows:

HATIPAM PO3KPITUICHHS
points braced in




JTOJATOK AB (JTOBIAKOBHH) — JIO-
JJATKOBI ~ PO3PAXYHKOBI  IIOJIO-
YKEHHS

AB.1 Po3paxyHoOk KOHCTpPYyKUiii 3 ypaxy-
BaHHSIM HeJIIHIHHUX BJIAaCTHBOCTell MaTepi-
aJiB

(1)B BrumiB HeniHIHHMX BJIACTHMBOCTEH Mare-
piamiB Ha pO3MOAUT 3YCHJIb y KOHCTPYKIIii
MOKHA BU3HAYUTH TOKPOKOBHUM METOJIOM JIO
PO3paxyHKOBHX HAaBAaHTAXXCHb, IO PO3TIISA-
JAIOThCSl IS BIANOBIIHUX PO3PaXyHKOBUX
BHUITAIKIB.

(2)BY  1OKpOKOBOMY  METOII  KOXKHHIA
MOCTIMHUNA a0o0 3MIHHUM BIUIMB TOBUHEH
30UTBIIYBAaTUCh MPOMOPIIIHHO.

AB.2 CrpolueHi noio:keHHsi 1 MPOEKTY-
BAaHHS HEPO3Pi3HUX 0AJIOK NEepPeKPUTTIB

(1)B [dnst Hepo3pi3HUX Oaslok 13 TuiMTaMu 0e3
KOHCOJICW, 10 CHOPUWMAIOTh TEPEBAKHO
PIBHOMIPDHO  pO3MOAUIEH]  HaBaHTa)KCHHS,
JIOCTaTHbO  PO3MVIAJATH  JIMIIE  HACTYIIHI
MO€THAHHST HABAHTAXKCHB!

a) TIPOTOHH Yepe3 OJIMH HECYTh PO3PaxyHKOBE
nmocriiiHe 1 3miHHe HaBaHTaxeHHS (YcGk +
voQk), IHII  MPOrOHHM  HECYTh  JIMIIE
PO3paxyHKOBE MOCTiifHEe HaBaHTaXeHHS Y6 Gk;
b) Oyap-sIKi JBa CYMDKHHX IPOTOHH HECYTh
pO3paxyHKOBE MOCTIiTHE 1 3MIHHE
HaBanTtaxeHHs (YeGk + yoQk), iHIII IPOroHu
HECYThb JIMIE  PO3PaXyHKOBE  MOCTiiHE
HaBaHTaXeHHS Y6 Gk

[MPUMITKA 1. a) 3acTOCOBYETBCS ISl MOMEHTIB IIpH
MPOTHHi, D) 7711 MOMEHTIB TIpY BUTHHI.

[MPUMITKA 2. lle#i JlomaTok mpU3HAYCHUH ISt
nonanbioro saecenssa 10 EN 1990.

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 (ycGk + y0Qx),
other spans carrying only the design
permanent load ycG;

b) any two adjacent spans carrying the design
permanent and variable loads (yocGk + yoQ«),
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.



JOJATOK BB (IOBLIKOBHUH) -
BTPATA  CTIMKOCTI  EJIEMEHTIB
BYIIBEJIbHUX KOHCTPVYKIIIN

BB.1 Brpara crilikocTi ejeMeHTIB 3a
3rHHAJBHOI0  (opMoI0 'y  rparyacTux
KOHCTPYKUIfX i3 pO3KiCHOIO IPAaTKOI0

BB.1.1 3arajbHi moj1oKeHHs

(1)B Hns enemeHTIB MOSCIB 3arajioM Ta JUis
€JIEMEHTIB TpaTKW MpH BTpaTi CTIHKOCTI 13
IUIOUIMHU 3TUHY TPUBENCHY JOBXHHY Ler
MO)XHa TpUIIMaTH pIBHOIO KOHCTPYKTUBHIN
nosxuHi L, muBuce BB.1.3(1)B, siximo menme
3HAa4eHHs He OOIPYHTOBAHE PO3PAXyHKOM.

(2)B TlpuBeneny noBxuny Lcr i eqeMeHTa
rmosica JBOTABPOBOTO Tepepi3y, B TOMY YHCII
IIMPOKOIOINYKOBOIO,  MOKHa  MpHUilMaTu
piBHOIO 0,9L 11 BTpaTH CTIMKOCTI B IUIOUIHHI
3runy 1 1,0L a1 BTpaT CTIMKOCT 13 TUIOIIUHU
3TMHY,  SKIOI0O ~ MEHIIe  3HAa4YeHHS  He
O0OTpYHTOBaHE PO3PAXYHKOM.

(3)B EnemenTtn rpaTKd MOXYTh PO3pPaxoBy-
BAaTHCh HAa BTPATY CTIMKOCTI B CBOIM IUIOMIMHI
3 BUKOPHCTAHHSM IPUBEIACHOT TOBXKHHH, MCH-
moi 32 KOHCTPYKTHBHY JIOBXHHY 33 yYMOBH,
10 TOSICK 3a0e3IeUyI0Th BIAMOBIIHE KIHIICBE
MIIKPIMJICHHS 1 3’€HaHHSA Ha KIHIAX 3a0e3-
[EYYIOTh HAJIC)KHY HEPYXOMICTh (IIOHaiMeH-
1re aBa OOJITH, SKIIO 3’ €THAHHS OOJITOBE).

(4)B 3a nux yMOB y 3BUYafHUX KOHCTPYKITISAX
13 PO3KICHOIO TPAaTKOI MPHUBEACHY IOBXKHUHY
Lcr e1eMeHTIB IpaTKu i BTPATH CTIMKOCTI B
CBOIM IUIONIMHI MOKHa MPHIUMATH PIBHOIO
0,9L, 3a BUHATKOM Tepepi3iB i3 KYTHKIB,
nuBucs BB.1.2.

BB.1.2 EnemMeHTH IPaTKHU 3 KYTHKIB

(1)B 3a ymoBH, 10 TOSICH 3a0€3MEYyIOTh
BIJINOBIIHE MIAKPITUJICHHS KIHI[IB €JIEMEHTIB
IpaTku 1 3’€HaHHA Ha KIHISX TaKuUX
€IIEMEHTIB TpaTKu 3a0e3MeuyloTh HaJIEXKHY
HEpYyXOMicTh (IIIoHalMeHIIIe 1Ba OOJITH, SKIIO
3’e¢mHaHHS ~OOJTOBE), MOJYKHA 3HEXTYBAaTH
eKCIIEHTPUCUTETAMHU 1 pO3paxoByBaTH
€JIEMEHTH TIpaTKU 13 KYTHKIB $SK CTHUCHYTI

eneMeHTH. [IpuBesieHa yMOBHA THYUKICTh A

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 Lcr
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

A may may be obtained as follows:



MOKE 6yTI/I BHU3HA4YCHA TaKUM YUHOM:

Aoty =0.354+0.7 Ay

IIpU BTPATi CTIHKOCTI BITHOCHO OC1 V - V

Aoty = 0,50+0,7 Ay

IIPH BTPATi CTIHKOCT1 BITHOCHO OC1 y - Yy

for buckling about v - v axis

(BB.1)
for buckling about y - y axis

Aotz = 0,50+0,7 A,

IIPH BTPATi CTIHKOCTI BITHOCHO OCiZ — Z ,
ne A Bu3HaveHa B 6.3.1.2.

(2)B SIkmo smmie oguH OONT BHKOPUCTO-
BYETBCSL JUISl KIHIIEBUX 3’ €HAHb EJIEMEHTIB
I'paTKM 13 KYTHKIB, HEOOXIJIHO BpaxOBYyBaTu
eKCIICHTPUCUTET 3 BUKOPUCTaHHsSM 6.2.9, a
NpUBEACHY JOBXUHY Lo cimig mpuiimatu
PIBHOIO KOHCTPYKTHUBHIM 10BXkuHI L.

BB.1.3 EaemMeHTH TIpaTkum 3 mepepizamMu
3aMKHYTOr0 npogiio

(1)B IlpuBeneny noBxuHy Lcr ans enementa
mosica 3 Tepepi3oM 3aMKHYTOTO MpOQLIIO
MokHa Tpuitmatu piBHoto 0,9L mnms BTpatn
CTIAKOCTI SK B IUIOIIMHI, TaK 1 3 ILIOI[MHHU
rpaTkd, e L — KOHCTpyKTMBHA NOBXHHA Y
BIIIIOBIAHIHI TUTOLIMHI. KonctpykTuBHa
JOBXXWHA Yy TUIOMIMHI TPAaTKU — II€ BIJICTaHb
MDK By3nmamu. KOHCTpyKTMBHAa MJOBXHHA 3
IJIOMMHA TpaTKU — 1€ BIICTaHb MDK
MOTNIEPEYHUMH PO3KPIIJICHHSIMH, SIKIIIO MEHIIIE
3HAYCHHS HE OOIPYHTOBAHE PO3PAXYHKOM.

(2)B IlpuBeneny npoBxuHy Lo enementa
B’s3el 3 TEpepi3oM 3aMKHYTOTO MpOoQLIIO
(ememeHTa rpaTku) 3 OOJITOBHMHM 3'€THAHHSIMHU
MOXHa mpuiimMatu piBHOO 1,0L mms BTpatm
CTIMKOCTI K B IIOLIMHI, TaK 1 3 IUIOLIMHHU.

(3)B st rpaT4acTHX  PUTENTIB 3
napajeIbHUMH TOSICAMH 1 B’SI3IMH, IS SIKUX
BIIHOIIIEHHS JiamMeTpa B’s31 10 JiaMerpa
mosica a00 BIIHONIICHHS IIUPHUH [} MEHIIE HIK
0,6, mpuBeneny noBxkuHY L enemenTa B’ s3eit
3 Mepepi3oM 3aMKHyToro mnpodumo 0e3
MiApi3yBaHHS a00 CIUTIONMIEHHS HOTro TOPIIIB,
MPUBApPEHUX MO TEPUMETPY [0 TOsCIB 3
nepepi3oM  3aMKHYTOTO npodiito, B
3aralbHOMY BUMAAKYy MOXKHA MIpHUiiMaTh
piBHoto 0,75L nns BTpaTu CTIMKOCTI SIK B
IUIONIUHI, TaK 1 3 IUIOMIMHHU TPATKH, SKIIO
MEHIIIe 3HAa4YeHHs He OOTpyHTOBaHE BHUIPOOY-
BaHHSAMH 200 PO3paXyHKaAMHU.

for buckling about z - z axis
where 1 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 Le 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 B 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.



[MPUMITKA. HamioHanbHUH JOAaTOK MOXE HaJaTH
JIOMATKOBY 1H(OPMAINI0 CTOCOBHO TPHUBEIACHUX JOB-
HKUH.

BB.2 HenepepBHi po3kpinieHHs

BB.2.1 HenepepBHi po3kpinjieHHs  Bia
NOINepPevYHOoro 3MilleHH S

()B  Sxkmo mnpodiiboBaHMM  HAcTHI 3
TpanenienogiOHUMH ToppaMu BIAMIOBIAHO 10
EN 1993-1-3 3’e¢mHanuii 13 CTHCHYTOIO
MOJHIEI0 OalKu 1 BHUKOHYETHCA YMOBA,
BUpakeHa piBHAHHAM (BB.2), To Oanky
MOXKHA pO3IJIAJaTH SIK  PO3KPIJIEHY BiX
MONIEPEYHOr0 3MILIEHHS B IUIOIIMHI HACTHITY.

2

S Z(EIW”—2+GIZ +EL
E

ne:
S — 3cyBHa IKOPCTKICTh (HA OJMHUITIO
JOBXUHU Oaiku), 3a0e3nedeHa KpiIeHHSAM
poLUTHOBAHOTO HACTUITY 70 OajaKd BITHOCHO
ii gedopmaiiii y TIJIOMMHI HACTUIY, IO
MIPUETHYETHCS 10 OATTKH Y KOXKHIM XBHIII;

lw — cexkTopiadbHUA  MOMEHT  IHEepIIii
MOTIEPEYHOTO Tepepizy;

It — MOMEHT iHepIlii MOMepeyHOTo Mepepizy
MPU BUILHOMY KpYy4Y€HHI;

I, — MOMeEHT iHepIii MOMEePEeUHoro mnepepizy
BITHOCHO JPYropsiiHOI OCi  MOMEPEeYHOro
nepepizy;

L — moBxuHa OanKu;

h — Bucora Oankmu.

Axmo npodutbOBaHUN HACTHI MPUKPITIIICHUHA
no Oanku TUIBKM y KOXHIA JIpyriil XBuII,
3CYBHY OPCTKICTh CIiJiI MPUHAMATH PIBHOIO
0,20S.

[TPUMITKA. Pisusuas (BB.2) wMoxHa  Takox
BUKOPDHCTOBYBATH Ui ~ BU3HAYCHHS  IOMEPEYHOI
CTIMKOCTI TONHIE OalKd, CHIOTYyYCHHX 3 IHIINMH
TANIAMH HACTHWJIy, HIXK TpamnemienomiOHuiA HaCcTWi, 3a
YMOBH, IO iX 3'€mMHaHHA OOTPYHTOBAaHI BiIIIOBiTHUM
PO3PaxXyHKOM.

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.

n 70
5o 25h2JF, (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

I+ 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: Eqgation (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.



BB.2.2 HenepepBHi
KpPY4eHHs

PO3KpilJieHHs1  Bijg

(1)B banka moxe posriasaatucs SK Taka, 110
HAJIGKHO PpO3KpijieHa Big  nedopmarii
KpPY4YEHHS, SKIIO

MZ
C,. >—2K K,
9.k EI 9" Mo

z
ae:
C,¢ — TMOBOPOTHA KOPCTKICTH (HAa OIMHHUIIO

JOBXUHU  OalKku) TpU  HENEPEepPBHOMY
PO3KpIIJICHH1 Oayiku CTaOUTIBYIOUIM
CYLIUTbHUM CEepEIOBHILIEM (Hanmpukam,

KOHCTPYKLIEIO MOKPUTTS) 13’ €THAHHSAMU;

K, = 0,35 — g po3paxyHKy y NpyXHIi
cramil;

K, = 1,00 — s po3paxyHKy y IUIQCTHYHIH
cramii;

Ky — koedimieHT, IO BpaxoBye pO3MOALI
MOMEHTIB, IMBHCHL TaOmumpo BB.1, 1 Tunm
3aKpITUICHHS,

Mpix — XapaKTepuCTHYHE 3HAUEHHS MOMEHTa
OaJIK¥l y TIJIACTUYHIN CTamil.

BB.2.2 Continuous torsional restraints

(1)B A beam may be considered as sufficiently
restraint from torsional deformations if

(BB.3)

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

Mpk = characteristic value of the plastic
moment of the beam

Ta6auus BB.1 Koediuient K, mo BpaxoBye posnogin MomenTis i Tun 3akpinsienus

Table BB.1 Factor K, for considering the moment distribution and the type of restraint

be3 3akpimieHns Big I3 3akpiruieHHsIM BiJl
. . FOpI/ISOHTaHbHOFO FOpI/ISOHTaHbHOFO
Bunazox Posnozin MOMCHTIB nepeMilleHHs TepeMilleHHS
Case Moment distribution Without translational With translational
restraint restraint
L
2a 0,12
N
3,5
JRN v
2b 0,23
NS
3 \M// 28 0
4 \I M 1'6 1,0
M \
5 M 1,0 0,7
e 03

(2)B TToBopoTtHy KOPCTKICTB, 10

(2)B The rotational stiffness provided by the




3a0e3MeuyeThCsl  KPIIUIGHHSAM 10 Oasiku stabilizing continuum to the beam may be
CTabUII3yI04Y0ro  CYIUIBHOTO  CEpPEIOBHIIA, calculated from
MO>KHA OOYHCITUTH 3.
1 1 1 1
= + + : (BB.4)
CB,k CSR,k C&C,k CSD,k
ae: where:
Cyrx — MOBOPOTHA KOPCTKICTh (HA OJMHHIIIO Cgryx = rotational stiffness (per unit of the
JIOBXHUHU  Oajku), 10  3a0e3MmedyeThes beam length) provided by the stabilizing
KpIIUIEHHSIM 70  OajKu  CTaOLTi3yr04oro continuum to the beam assuming a stiff
CYIUIBHOTO CEpEIOBUINE, 13 MPUITYIICHHIM connection to the member
HOT0 KOPCTKOIO 3’ €/IHAHHS 3 €JIEMEHTOM,;
Cycx — MOBOPOTHA KOPCTKICTH (HA OJMHHIIIO Cyc = rotational stiffness (per unit of the
JOBKUHHM OalKH) 3’€HaHHSA MDK OaTKo Ta beam length) of the connection between the
CTaOUTI3YIOYMM CYHUTBHUM CEPEIOBHUIIIEM; beam and the stabilizing continuum
Cypx — TMOBOPOTHA JKOPCTKICTH (HA OJHHMIIIO Cyp, = rotational stiffness (per unit of the
JTOBXXUHU OAJIKM), IO TOXOJHUTH 3 PO3PAXyHKY beam length) deduced from an analysis of the
nedopmariiii  BUKPHUBICHHS  IOIIEPEYHOTO distorsional deformations of the beam cross
nepepizy Oanku, B SKOMY CTHCHYTa IOJHIISL sections, where the flange in compression is
BUIbHA; SIKIO CTHUCHYyTA TOJHMI 3aKpiluieHa the free one; where the compression flange is
abo nedopmartismu BUKPHUBJICHHS the connected one or where distorsional
MOTEPEYHOr0 TEepepidy MOXKHA 3HEXTYBaTH deformations of the cross sections may be
(HampuKiag, JUIS  3BHYAWHUX  MPOKATHUX neglected (e.g. for usual rolled profiles)
npodinis), Cyp\ = 0. Copx = 0.
IMPUMITKA. Binsin neranpha iHdopMaliisi HaBeaeHa y NOTE: For more information see EN 1993-1-3.
EN 1993-1-3.
BB.3 CTIMKA JOBXHHA JLISTHKH 3 BB.3 STABLE LENGTHS OF SEGMENT
INIACTUYHUMHU IAPHIPAMHU TIPH CONTAINING PLASTIC HINGES FOR
BTPATI CTIMKOCTI 13 IIJIOINUHU OUT-OF-PLANE BUCKLING
3ruHy
BB.3.1 EjxemenTu mnocriiiHoro mnepepizy 3 BB.3.1 Uniform members made of rolled
NPOKATHUX a00 eKBiBaJIeHTHHX 3BapHHX sections or equivalent welded I-sections
JABOTABPOBMX Npodijin
BB.3.1.1 Cmitika 0o6xcuna midxc CyMIdNCHUMU BB.3.1.1 Stable lengths between adjacent
PO3KPINJIeHHAMU 610 NONEPEUHO20 3MIUCHHSL lateral restraints
(1)B BmummBamu BTpaTH CTIHKOCTI 3a 3IH- (1)B Lateral torsional buckling effects may be
HAJILHO-KPYTHIBHOIO (OPMOIO MOYKHA 3HEX- ignored where the length L of the segment of a
TyBaTH, SKIIO JTOBXWHA L MUISHKH eleMeHTa member between the restrained section at a
MDK  PO3KpIIJICHUM Tepepi3oM Yy  MicIi plastic hinge location and the adjacent lateral
poO3TallyBaHHS  IUIACTUYHOTO — IIapHipa i restraint is not greater than Lm, where:
CYMDKHHUM DPO3KPIIUVIEHHSIM Bl MONEPEYHOrO
3MIIIEHHS He MepeBHILye Lm, ae:
38i
L, = z =, (BB.5)
1 (Ng n 1 Wpiy fy
97,410 A 756C7 | Al, )\ 235



ae:

NEd PO3paxyHKOBE
CTHICKY B eleMeHTi, H;
A — myomnia nmonepevyHoro nepepizy eIeMeHTa,
MM

Whply — mimacTHYHMiA MOMEHT OTIOpY Iepepi3zy
eJIEMEHTa,

It — MOMEHT iHepIil MOoMepedyHoro mnepepizy
MIpH BUTBHOMY KPYYEHHI;

fy — Mexa Texygocri, H/Mm?;

C Koe(illieHT, TIO0 3aJCKUTh  BIX
HABAaHTAKEHHs 1 yMOB OOMUpPaHHS KIHIIB, IO
MPUIMAIOTBCS 32 JITEPATYpPHUMU JDKEepellaMH,
32 YMOBHM, WIO €JEMEHT pO3KPIUIEHUN Yy
IUIACTUYHOMY IHApHIpI 3TAHO 3 BHUMOTaMH
6.3.5 1 mo IHmMMWH KIHEeUb JUISTHKH
PO3KpIIJICHUH:

— BiA TMONEPEYHOro 3MIIEHHS CTHUCHYTOI
TIOJTUIII, JIe OJTHA TTOJIUIS € CTUCHYTOIO B3I0BXK
ycCi€l TOBXKUHU UISTHKH,

— a0o B Kpy4€HHS,

— abo Big TOMEPEYHOro 3MIMICHHS KIHI[IB
JUISTHKY 1 B1T Kpy4YeHHS €JIeMEHTa Ha B1JICTaHI,
0 3aJI0BOJIbHSIE BHUMOTH Juis Ls, IUBUCH
pucynok BB.l, pucynok BB.2 Ta pucyHok
BB3.

S3HA4YCHHA 3YCHIIIA

[MTPUMITKA. VY 3aransHOMY BUIAIKY Ls > L.

Y
b
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|
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,JL, A, |
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A-A

1 — po3TATHYTA MOJHILIS;

2 — criiika JOBXHMHA JISTHKY 3 TUIACTHYHUM [IAPHIPOM
(muBuce BB.3.1.1);

3 —mepepi3 y npyxHii cramii (quBucsk 6.3);

where:

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 —tension flange;
2 — plastic stable length (see BB.3.1.1);

3 —elastic section (see 6.3);



4 — IIaCTUYHUI LIapHIp; 4 — plastic hinge;

5 — po3kpiIuieHHs; 5 — restraints;

6 — emropa 3ruHaNTBHUX MOMEHTIB, 6 — bending moment diagram;

7 — CTHCHYTA MOJHULIS; 7 — compression flange;

8 — mepepi3 y miacTu4Hii crazii 3 po3KpiIuICHOO 8 — plastic with tension flange restraint, stable length = Ls (see
PO3TATHYTOIO MOJIULEHO, CTiliKa JOBXKHHA OpiBHIOE Ls BB.3.1.2, equation (BB.7) or (BB.8));

(muBuce BB.3.1.2, pipasans (BB.7) a6o (BB.8));

9 — mepepi3 y NpyxKHiil cTajii 3 pO3KPIIICHOK PO3TATHYTOHO 9 — elastic with tension flange restraint (see 6.3), y and y.t
nonuuero (auBHCh 6.3) y 1yt 3 Ner i Mer 3 ypaxyBaHHAM from Ner and Mer including tension flange restraint.

PO3KPITUICHHS PO3TATHYTOI ITOJIHIII.

Pucynox BB.1 /lo nepeBipku enemenTiB 6e3 ByTiB
Figure BB.1 Checks in a member without a haunch
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1 — po3TArHYyTa HOJHIIS,

2 — niepepi3 y npyxHiii cranii (auBucek 6.3);

3 — crifika JOBXMHA AUISHKM 3 IUIACTHYHUM IIapHIPOM
(muBuck BB.3.2.1) a6o 6e3 Hporo (ausuch 6.3.5.3(2)B);

4 — crifika JOBXHHA AUISHKM 3 IUIACTHYHUM IIapHIPOM
(muBuce BB.3.1.1);

5 —mepepi3 y npyxHiii craaii (quBucs 6.3);

6 — macTUYHUI WapHip;

7 — PO3KPIIUICHHS;

8 — emropa 3ruHAIBHUX MOMEHTIB,;

9 — cTUCHYTA HOHLIS;

10 — criiika OOBXMHA IUISHKA 3 IUIACTHYHUM IIAPHIPOM
(muBuck BB.3.2) abo 6e3 Hporo (ausuch 6.3.5.3(2)B);

11 — criiika OOBXMHA IUISHKA 3 IUIACTHYHUM IIApHIPOM
(muBuce BB.3.1.2);

12 — nepepi3 y npyxHiii cranii (auBuck 6.3) y i y.7 3 Ner i Mer
3 ypaxyBaHHSIM PO3KPIIUICHHS PO3TACHYTOI MOIHII

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 Ner and M
including tension flange restraint.

Pucynok BB.2 /o nepeBipku ejieMeHTa 3 ByTOM i3 TpHOMA MOJTULSMH
Figure BB.2 Checks in a member with a three flange haunch
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1 — po3TArHYyTa HOJHIIS,

2 — niepepi3 y npyxHiii cranii (auBucek 6.3);

3 — criflka JOBXWHA MUISHKU 3 IUIACTHYHUM
(muBuch BB.3.2.1);

4 — criifika JIOBXKWHA JUISHKH 3 IUIACTHYHUM
(muBuch BB.3.1.1);

5 —mepepi3 y npyxHiii craaii (quBucs 6.3);

6 — macTHUYHUI WapHip;

7 — PO3KPITUICHHS;

8 — emropa 3rUHAIBHUX MOMEHTIB;

9 — cTUCHYTa NONHLIS;

10 — crifika [OBXXHMHA IUISHKA 3 IUTACTUYHHAM
(muBucs BB.3.2);

11 — crifika IOBXMHA MIISHKA 3 IUIACTHYHUM
(muBucs BB.3.1.2);

12 — nepepi3 y npyxHiii cramii (auBuck 6.3) y i y.7 3 Ner i Mer
3 ypaxyBaHHSIM 3aKPiIUICHHs] PO3TSTHYTO! HOJHLI.

IIapHIpOM

HIapHipoM

HIapHipoM

HIapHipoM

1 —tension flange;
2 — elastic section (see 6.3);
3 — plastic stable length (see BB.3.2.1);

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);

11 — plastic stable length (see BB.3.1.2);

12 — elastic section (see 6.3), y and yLt from Ner and M
including tension flange restraint.

Pucynox BB.3 /lo nepeBipku eemenra i3 ByToM 3 IBOMa NOJTHISIMH
Figure BB.3 Checks in a member with a two flange haunch

BB.3.1.2 Cmiiika 0082ICUHA
PO3KPINIEHHAMU 8i0 KPYYeHHs

Midc

(1)B BrutuBamu BTpaTy CTIHKOCTI 3a 3rHMHAJIb-
HO-KPYTWJIBHOIO (DOPMOIO JUIS €JIEMEHTIB, IO
MIAraroTh il MOCTIHHOTO MOMEHTAa, MOJKHA
HEXTYBaTH, SKIIO JOBXWHaA L autsHKM ene-
MEHTa MK PO3KpIIUIEHUM Iepepi3oM y Micli
pO3TallyBaHHs IJIACTUYHOTO IIApHIpa 1 Cy-
MDKHMM pO3KpIIUIEHHSIM BiJl Kpy4YeHHsS He
nepesuulye Lk 3a ymoBH, 110!

— €JIEMEHT PO3KPIIUICHUH y MJIaCTUYHOMY Ilap-
HIpi 3riAHO 3 BUMoramu 6.3.5 1

— € o7iHe abo OuIbIlle MPOMDKHUX PO3KPIMJICHb
BiJl IMOMEPEYHOT0 3MILIeHHS, PO3TaIllOBaHUX

BB.3.1.2 Stable torsional

restraints

length  between

(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
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

— there are one or more intermediate lateral
restraints between the torsional restraints at a



HAa JUISHOI MDK ~ PO3KPIIUIEHHSMH  BiX
KPY4eHHS Ha BIICTaHi, IO 3aJ0BOJIbHSE
BUMoOr# s Lm, muBucs BB.3.1.1, ne:

(5,4+

600f,

spacing that satisfies the requirements for L,
see BB.3.1.1, where

Ji):

Ly

(BB.6)

(2B BmimBamu  BTpaTH  CTIMKOCTI 32
3TUHATBHO-KPYTHIILHOIO ¢bopmoro ULt
€JIEMEHTIB, III0 MigIAraloTh Jii 0ChOBOTO
CTHUCKY 1 3TUHY 3 JIIHIMHOIO 3MIHOIO MOMEHTIB,
MOXHa HEXTYBATH, SAKIIO JOBXKWHA L MUISHKA
€JIEMEHTAa MUK PO3KpPIIIEHUM IIepepi3oM Y
MICII pO3TallyBaHHS IJIACTUYHOTO IIApHIpa 1
CYMDKHUM PO3KPIIJICHHSIM BiJ KPYYEHHS He
nepesuinye Ls 3a yMoBH, 110!

— €JIEMEHT PO3KPIIUIEHUH y INIAaCTUYHOMY LIap-
Hipi 3rigHO 3 BUMOoTamu 6.3.5;

— € oJiHe a00 OuUTbIIe MPOMDKHUX PO3KPITIEHb
BiJl MOIMEPEYHOT0 3MIIIEHHS, PO3TAaIlOBaHUX
Ha JUISHOI MDK ~ PO3KpPIIJIEHHSMU  BiX
KpY4eHHS Ha BIICTaHI, M0 3aJ0BOJILHSE
BUMOTH I1a Lm, muBucs BB.3.1.1, ne:

L=\l 5
ne Cm — momnpaBkoBUM KOEQIIEHT st
MOMEHTY, IO JIHIMHO 3MIHIOETHCS, IUBHUCH
BB.3.3.1;

a — BIICTaHb MDK IIEHTPOM Baru Imepepizy
€JIEMEHTY 3 TUTACTUYHUM IapHIPOM 1 IIEHTPOM
Baru €JIEMEHTIB PO3KPIIIJICHHS;

Mopi,y,Rk XapaKTEPUCTUIHHUI omip
MOTIEPEYHOT0 Tepepidy Ha 3TMH BIIHOCHO OCI
y -y y IIaCTHYHIN CTaii;

Mn,y,Rk XapaKTEePUCTUIHHUI omip
MOTIEPEYHOro Tepepi3y Ha 3TUH BiIHOCHO OCl
y-y y TIUIACTHYHIA cTafii, 3MEHIICHH
BHACJIAOK aii ocboBOT crr Neg.

(3)B BrumBamu BTpaTH CTIHKOCTI 3a 3rHHAIIb-
HO-KpPYTHJIBHOIO (DOpPMOIO /7Sl €JIEMEHTIB, 110
MIIATaloTh Jii OCOBOTO CTHUCKY 1 3THHY 3
HEIIHIMHOI0 3MIHOKO MOMEHTIB, MOXHAa
HEXTYyBaTH, SKIIO JOBXWHA L  JAUISHKH
€JIEMEHTa MDK PpO3KpIIJIEHUM Mepepi3oM Yy
MICIIi pO3TallyBaHHS IUIACTUYHOIO LIapHipa i
CYMDKHUM PO3KpIIJICHHAM BiJ Kpy4YeHHsS He
nepesuiye Ls 3a ymoBH, 110!

— @JIEeMEHT PO3KPIIJIEHUH B IUIACTUYHOMY

e

(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

_ Mayme (BB.7)
nyrk T @Ngg
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

Moiyrk IS the characteristic plastic moment
resistance of the cross section about the y -y
axis

MnyRrk IS the characteristic plastic moment
resistance of the cross section about the y-y
axis with reduction due to the axial force Neg.

(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

— the member is restrained at the hinge as



mIapHipi 3rigHo 3 BuMoramu 6.3.5;

— € oxaHe abo Outpie  MPOMDKHHUX
PO3KpITUIIOBaHb Bil MOTIEPEYHOrO 3MIIICHHS,
pO3TalIOBaHUX Ha TSTHIT MDK
PO3KpIIUIEHHSIMU Bil KPY4YeHHS Ha BiACTaHi,
IO 3aJ0BOJIbHSIE€ BUMOTH Uit Lm, AMBHUCH
BB.3.1.1

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 BB3.1.1

L, =+/C, Ly, (BB.8)

ne Cn — mompaBkoBUil KoedimieHT Ui
MOMEHTY, III0 3MIHIOEThCS HETIHINHO, TUBHUCH
BB.3.3.2, pucynok BB.1, pucynox BB.2 Ta
pucynok BB.3.

BB.3.2 EnemenTu 3 ByramMmu a6o ejqeMeHTH
3MiHHOI BHMCOTH, BHKOHAHi 3 NPOKAaTHHUX
nepepiziB a00 eKkBIBaJIEHTHMX 3BapHHUX
ABOTABPOBMX NepepisisB

BB.3.2.1 Cmitika ooeocuna misxe cymidncHuUMuU
PO3KDINAEHHAMU 810 NONEPEYHO20 3MIUJeHHS

(1)B BrumBamu  BTpaTH  CTiHKOCTI  3a
3TUHAJIBHO-KPYTHIIBHOIO  (opMOI0  MOXHa
3HEXTYBaTH, SKIIO JOBXWHA L  JUISHKH
eleMeHTa MDK PO3KPIIUIEHUM TepepizoM Y
MiCIIl PO3TaIlyBaHHs IUIACTUYHOTO IIApHIpa 1
CYMDKHHM PO3KPIUICHHSM Bil TOTIEPEYHOTO
3MIIICHHS HE TIEPEBUIILYE Lm, ae

— I BYTIB 13 TphOMa TOJHISIMU (IHB.
pucyHok BB.2)

L, =

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)

— I BYTIB 13 JIBOMa TMOJIMISIMHU (JIUBHCH
pucyrok BB.3)

~;
1 ( NEd j+ szl,y fy
57,4\ A ) 756CZ| Al, )\ 235

— for two flange haunches (see Figure BB.3)

L =085

(BB.10)

ne:
Nes — pO3paxyHKOBE 3HAYEHHS 3yCHIUIA

CTHCKY B efeMeHTi, H;
2
I, . .
—2Y _ MakcuManbHe 3HaueHHS Ha JUISHIL;
t

A — moma TNONEepPeYHOro Iepepizy, ne
W, / Al, € MakcUManbHUM [JIs €JIE€MEHTa

3MIHHOT BUCOTH, MM,

2 H
1 ( NEd J_F Wpiy fy
574\ A ) 756CZ| Al, |\ 235

where:
Neq is the design value of the compression
force [N] in the member;
2
—2Y js the maximum value in the segment;
t
A is the cross sectional area [mm?] at the
WZ
location where —2¥ is a maximum of the
t
tapered member;



Whply — mmacTHYHMiE MOMEHT OTOpY INepepi3zy
CJIEMEHTA;

It — MOMEHT iHepIii MOMepevyHoro mepepizy
eJIEMEHTa IIPU BUIbHOMY KpYyUYeHHI,

fy — Mexa Texygocri, H/Mm?;

I; — MiHIMalbHEe 3HAYeHHs pajiyca iHepii
nepepizy Ha JTUISIHII €JIEMEHTa 32 YMOBH, IO
CIEMEHT €  PO3KPIUICHHM Y  MICIIi
pO3TalIyBaHHs IUIACTUYHOTO IIapHipa 3TiIHO
3 BuMoramMu 6.3.5 1 IHIMMUHA KiHEUb IUITHKHA
PO3KpIIUICHUH:

— B TONEPEYHOTO 3MIIICHHS CTHCHYTOI
TIOJTUIII, JIe OJTHA TTOJIUIIS € CTUCHYTOIO B3IOBXK
ycCi€l TOBXKUHU JIUISIHKY;

— a0o BiJ KpYYEHHS;

— abo BiJ TOMEPEYHOro 3MIMIEHHS Ha KIHII1
JUISTHKY 1 B11 KpYYSHHS eJIeMeHTa Ha BiJICTaHI,
110 3a/I0BOJIbHSIE BUMOTH A4 Ls.

BB.3.2.2 Cmiiika 008IHCUHA Midie
PO3KDINAEHHAMU 810 KDYUEHHS.

(1)B Ans eneMeHTIB 3MIHHOTO 3a JIOBKMHOIO
nepepizy 3 MOJHULSAMHU MOCTIHHOTO mepepi3y,
10 TMAJIATAI0Th J1i 0CbOBOTO CTUCKY 1 3TUHY 3
JiHIIHOIO a00 HeNiHIMHOI0 3MIHOI0 MOMEHTa
BIUIMBAMHU BTPATH CTIHKOCTI 3a 3THHAIBHO-
KPYTUJIbHOIO (OPMOIO MOKHA 3HYXTYBAaTH,
SKIIO HOBXMHA L IUISHKM elleMeHTa MDK
3aKpITUICHUM nepepizom y MiCITi
pO3TalllyBaHHs  IUIACTUYHOTO  IIapHipa 1
CYMDKHHMM PO3KPIIUICHHSM Bil Kpy4YeHHS HE
nepesuinye Ls 3a ymoBH, 110:

— @JEMEHT pO3KPIIICHUH y IUIACTUYHOMY
mapHipi 3rigHo 3 Bumoramu 6.3.5 1

— € oaHe a00 OLTbIIIE TPOMDKHHUX PO3KPIIJICHb
BiJl MOIMEPEYHOT0 3MIIICHHS, PO3TAIIOBAaHUX
Ha JUISHII ~MDK ~ PO3KpIIJICHHSAMH  BilI
Kpy4eHHsT Ha BIJCTaHi, IO 3aJ0BOJIbHSE
BUMOrH 11 Lm, muBucs BB.3.2.1, ne

— JUIsl BYTIB 13 TpbOMa MOJHISIMH (AMBUCH
pucyHok BB.2):

— JUIS BYTIB 13 JBOMa TOJUISIMHU (IUBUCH
pucyHok BB.3):

n —k
H

L, =0,85J€L

ae:

Lk — noBXuHa, ojepKaHa IS eleMeHTa 3
MOCTIHHUM MOINEPEeYHUM IepepizoM, pIBHUM
MIHIMAJIBHOMY T€pepidy ejleMeHTa 3MiHHOI

Wiy is the plastic section modulus of the
member;
It 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)

(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;



BucotH, gusuck BB.3.1.2;

Cnh — muBucs BB.3.3.2;

¢ — Koe(illieHT 3BYKEHHS, 110 BU3HAYAETHCS B
BB.3.3.3.

BB.3.3 IonpaBkoBi  koegimienTn 18
3MIHHUX MOMEHTIB B eJIeMEeHTax, 10
PO3KpiluIeHi Bil MoNepeyHOro 3MillleHHS
B3/10B3K PO3TSATHYTOI MOJIUII

BB.3.3.1 Jlinitini 3minu momenmie

(1)B IompaBkoBuii koedirieHT Cm MOXHA
BU3HAYUTH 3

Cnhsee 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

m = > (BB.13)
BO + Blﬂt + BZ t
B AKil in which
B, - 1+10n ;
1+ 207

s
Yoz+10n

B _ 05 05 |
2 l+7[\/5 1+2077,
77_ NCFE .
NCTT
N _ 7m’El,
crE Lf '
Lt — Bigcranb MDK PpO3KPIIUICHHIM Bi L is the distance between the torsional
KPY4YEHHS; restraints;
1(~°El,@*> z#°El,
chZG( S—+—"+Gl,
ST

— KpUTHYHA CWJIa Ui KPYTHIBHOI (opMu
BTpaTH CTIMKOCTI B TpPYXKHIA cramii mmis
JIBOTaBPOBOTO Mepepi3y MK PO3KPIMIICHHIMU
000X mojuIe Ha BigcTaHi Lt 1 mpoMbKHUMU
PO3KPIMIIEHHSMU ~ PO3TATHYTOI MOJHUII  Bij
MOTIEPEYHOTO 3MIIICHHS;

is the elastic critical torsional buckling force
for an I-section between restraints to both
flanges at spacing Lt with intermediate lateral
restraints to the tension flange;

isz - iy2 + i22 + 8.2,

ne:
a — BIACTaHb MDK LEHTPOM Baru mepepizy
eIeMeHTa 1 IEHTPOM Bard EJIEMEHTIB
PO3KpITJIEHHS, TaKuX SK MPOTOHH, IO
PO3KPIIUIIOIOTH PUTETi;

Bt — BigHOmIEHHs anredpaiyHO MEHIIOro
KIHIIEBOTO MOMEHTa JI0 OUIBIIOTO KIHIIEBOTO
MOMeHTa. MOMEHTH, IKi BUKJIUKAIOTh CTUCK Y

where:

a is the distance between the centroid of the
member and the centroid of the restraining
members, such as purlins restraining rafters

St is the ratio of the algebraically smaller end
moment to the larger end moment. Moments
that produce compression in the non-restrained



HEPO3KPIIJICHIM TOJMIL, CHiA T[pUuiMartu
MO3UTUBHUMHU. SIKIIO 1€ BITHONIICHHS €
MeHIuM 3a —1,0, Tozi 3HadYeHHs [} HEOOXITHO
npuiimMati gk —1,0, nuBuck pucyHox BB.4.

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.

__,a-"‘"'-*l
~—
_ 100 209
-100 -200
=——=-0 = =-2
A 4200 2 +100

ane (but) S, >-1,0 Tomi (thus) B, =-1,0

Pucynox BB.4 3nauenns ft
Figure BB.4 Value of ft

BB.3.3.2 Heniniuini po3nodinu momenmie

(1)B IompaBkoBuii koedimiear Cn MOXHA
BU3HAYUTH 3

BB.3.3.2 Non linear moment gradients

(1)B The modification factor C, may be
determined from

C, = ,
[ R +3R,+4R, +3R, +R, +2(R;—R;) |

ne Ri, Rs — 3nauenns R BigmosigHo 10 (2)B Ha
KIHIX, Y YBEpPTAX 1 B CEpeAWHI JTOBXHHH,
TTUBUCH PUCYHOK BB.5, MOTPiOHO
BpaxOBYBAaTH TUIbKU MO3UTHUBHI 3Ha4eHHs R.
J10M1aTKOBO BPaxOBYIOTHCS TUTBKH TTO3WUTHBHI
3HaueHHs (Rs-Re), ne:

— Re Outp1ze 3 R1 a6o Rs;

— Rs makcumanbHe 3HaueHHs R Oynb-ae mo
TOBXUHI Ly.

(BB.14)

in which Rz 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-Rg)
should be included, where:

— Re is the greater of Ry or Rs;

— Rs is the maximum value of R anywhere in
the length L.

Re Re

I\Rz Rs R4J

Pucynok BB.5 BigHomieHHsI MOMEHTIB
Figure BB.5 Moment ratios

(2)B 3nauenns R HeoOXiAHO OTPUMYBATH 3!

7€ a — BiICTaHb MDK LIEHTPOM Baru Inepepisy
eJIeMEHTa 1 IIEHTPOM Baru €JIEMEHTIB

M ved T aNg,
fw

y"ply

(2)B The value of R should be obtained from:

, (BB.15)

where a is the distance between the centroid of
the member and the centroid of the restraining



PO3KpIIUICHHS, TaKUX SK TMPOTOHH, IO members, such as purlins restraining rafters.
PO3KPIMIOIOTH PHUTENI.

BB.3.3.3 Koegiyicum 38yoicenns BB.3.3.3 Taper factor

(1)B [ns enemeHTiB 3MIHHOTO 3a JIOBKHHOIO (1)B For a non uniform member with constant
nepepizy 1 MOJUISIMH TOCTIHHOTO Tepepisy, flanges, for which h > 1,2b and h/ts > 20 the
s skux h>1,2b i h/te > 20, xoedirieHt taper factor c should be obtained as follows:

3BY)KEHHSI ¢ HEOOXiTHO OTpPUMYBaTH SIK
HABOJIUTHCS HIKUE!

— JUTS €JIEMEHTIB a00 IUISTHOK 3MIHHOT BUCOTH, — for tapered members or segments, see Figure
IMBHCH prCYHOK BB.6a): BB.6a):
2/3
c=1+ 3 [%—q ; (BB.16)
E_g hmin
tf
— NI CNIEMEHTIB 13 ByramMu a0o iX IUISHOK, — for haunched members or segments, see
nuBHCH pucynku BB.6b) i BB.6c): Figures BB.6b) and BB.6c¢):
h 2/3
=14 (—“—1} \/L:h (BB.17)
AR
tf
ne: where
hn — momatkoBa BHcoTa ByTra ab0 3BY)KEHHS, hn is the additional depth of the haunch or
TUBUCH pucyHOK BB.6; taper, see Figure BB.6;
hmax — MakcHMajabHa BHCOTa IOMEPEYHOTrO hmax 1S the maximum depth of cross-section
mepepisy B MeKax JIOBXKHMHH Ly, JHUBUCH within the length Ly, see Figure BB.6;
pucyHok BB.6;
hmin — MiHIManbHAa BHCOTA MOMEPEYHOTO hmin IS the minimum depth of cross-section
mepepisy B MeKax JIOBXKHMHH Ly, JHBUCH within the length Ly, see Figure BB.6;
pucyHok BB.6;
hs — BepTHKaabHa BHCOTa YaCTHHH IIEpEPI3y hs is the vertical depth of the un-haunched
0e3 ByTa, AMBHCH pUCyHOK BB.6; section, see Figure BB.6;
Lh — JOOBXKHMHA ByTa B MeEKaxX JOBKUHH Ly, Ly is the length of haunch within the length Ly,
JIMBHCH prcyHOK BB.6; see Figure BB.6;
Ly — BigcTaHb MDK TOYKaMH PO3KPIMJICHHS Ly is the length between points at which the
CTUCHYTOI  MOJHII  Bil  MOMEPEYHOro compression flange is laterally restrained.
3MIILEHHS.
(h/tf) mpuiimMaeThCs 3a HAUMEHILIUM IIEPEPIZOM. (h/ty) is to be derived from the shallowest
section.

(a) dinsiHka 3MiHHOT BUCOTH (b) Hdinstaka 3 Byrom (c) dinsaka 3 ByroM
(a) Tapered segment (b) Haunched segment (c) Haunched segment
X - pO3KpiIIeHHs
X = restraint



Pucynox BB.6 Po3mipn ni1st Bu3HaueHHsI KoediieHTa 3BY:KeHHS
Figure BB.6 Dimensions defining taper factor
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1 3mina go Miapo3ninis 2, 3,4, 5ta 6 1 Modifications to Clauses 2, 3, 4, 5 and 6



Buecmu kopexmuey, oOooarwuu "P" nicaa
HOMepy niopo30iny ma 3aminumu  Oi€cio080
"moBuHHO" Ha ''Moxe" 6 pazi nompebu.
Buecenns 3min 3aceiouyemuvcs niokpecieHusam,
5K Ye 8KA3aHO.

2 ""2.1.1 OcHoBHi BuUMorun""

"(1)P TIpoekTyBaHHS CTaJeBMX KOHCTPYKILii
CIIi 3IIHCHIOBAaTH BiOMOBITHO 10 3arajbHHUX
npaBuil, HaBegeHux B EN 1990."

3 ''2.1.3.1 3arajbHi nojoxeHus""

"(1)P 3asnexxHo Bing BUAY JIiH, 110 BIUTHBAIOTH HA
JOBTOBIYHICTh 1  PO3PAxXyHKOBHH  TEepMiH
excrutyatarii (auBuck EN 1990), wmeranesi
KOHCTpPYKIIi HeoOX11HO:"

4 "2.1.3.2 Po3paxyHkoBHii
cay:x0u OyaiBesn i cnopya”

TepMiH

"(1)P,B Po3paxyHKOBHil TepMiH eKcILTyaTarlil
CliJ NpuUAMaTH PIBHUM IMEpioay, BIPOJOBXK
SIKOTO OyiBIIIO TIEpea0avaEcThCsi BHKOPHUCTO-
BYBAaTH 3a 1l MpU3HAYCHHSM. "

5 "2.1.3.3 JloBroBiudictp OyaiBeab Ta
cnopya'’

"(1)P,B s 3abe3meucHHs TOBrOBIYHOCTI Oy-
JiBJl Ta iX eJeMEeHTIB HeoOXigHo abo po3pa-
XOBYBAaTH Ha Jiii HABKOJIHUIIIHBOTO CEPEIOBHINA 1
BTOMY, SIKIIIO BOHA Ma€ Miciie, ad0 3aXUIaTH iX
BiJ X ail."

"(2)P,B BrmuuBu crapinHs Marepiany, KOposii
abo0 BTOMH, SKIIO BOHH MalOTh MICIIE,
HEOOXIJJHO BPaxOBYBATH IUJISIXOM HAJICKHOTO
BuOOpy MarepiainiB, quBuck EN 1993-1-4 1 EN
1993-1-10, i meraneii, muBuch EN 1993-1-9,
a00 NUIAXOM KOHCTPYKTHBHOTO 3amacy i
BUOOpPY BIIMOBIAHOI CHCTEMH 3aXHCTy Bij
KOpo3ii."

6 "2.41  Po3paxyHKOBi  3Ha4eHHA
BJACTHBOCTell MmaTepiaJjiB "

"(1)P_IIpu mpoekTyBaHHI CTaleBUX KOHCTPYK-
il xapakTepucTuyHe 3HaueHHS Xk ab0 HOMI-
HaJIbHI 3Ha4eHHs1 Xn BIACTMBOCTEH MarepiaiiB
CIIiI 3aCTOCOBYBATH, SIK 3a3HAUYEHO Yy IIbOMY
€Bpoxoi."

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
of material properties shall be used as indicated
in this Eurocode."



7 ""3.2.3 Kpuxke pyiinyBaHus"

"(1)P Marepian MOBHHEH MaTH JOCTaTHIO
B'3KICTb  pyHHYBaHHS, U1I00 BUKIIOYUTH
KPUXKE pPYHHYBaHHS PO3TATHYTUX EIICMCHTIB
IpU  OYIKyBaHIH HaWHWXKYIA TeMmmepaTypi
eKCIUTyaTallii, 10 MOXXE TPAMUTHCS MPOTATOM
nepeadadyBaHOTO  PO3PaxXyHKOBOTO — TEPMIHY
CITy’KOM KOHCTPYKIIii."

8 "4 JloBroBiuHicTh"

"(2)P. CnocoOu BHKOHAHHS 3aXHMCHOI 00pOOKH,
3/1IMCHIOBAH1 Mo03a OyIIBEJIbHUM MailaHdYuKoOM
1 Ha OyZJiBelbHOMY MaWJaH4YMKYy, IOBHUHHI
sigmosigatu EN 1090."

"(5)P Hns eneMeHTiB, SKi HE MOXYTb OyTH
oOcTexeHl, ciin TmepeadadaTd  BiAMOBIIHUN
MIPUITYCK Ha KOPO31iHUM 3HOC."

9 ""5.1.1 MoaeaoBaHHsI KOCTPYKIii Ta
OCHOBHi NpunyueHHs""

"(1)P Po3paxyHOK MOBHHEH TIPYHTYBAaTHCS Ha
PO3paxyHKOBUX MOJEIAX KOHCTPYKINi, 5Kl

BIIMIOBIIalOTh ~ TPAHUYHOMY  CTaHy, 10
pO3rIsAar0ThCS. "
"(3)P  Meton,  BUKOPHUCTOBYBAHWH IS

pO3paxyHKy, TIIOBHHEH OyTH CyMICHHM 13
PO3paxyHKOBUMU MPHUITYIIICHHAMH. "

10 "6.2.1 3arajabHi moyoxenus"

"(1)P Po3paxyHKOBE 3HAYCHHS JIFOUYOTO BILUIUBY
B Oyab-SKOMY IIONEPEYHOMY IIepepi3i He
[IOBUHHE MePEBUIIYBATU BIAMOBITHUHI
PO3paxyHKOBHIA oIip. SKIIO i€ 0JHOYACHO
KUTbKa BIUIMBIB, TO CYMICHHI BIUIMB BiJ] HUX HE
MOBUHEH TICPEBUIYBATH OMIp IS TaKoi
koMmOigarii."

11 "6.2.3 Po3Tar"

"(1)P Po3paxyHkoBa BEIMYMHA CHJIM HATATY
NEd Yy KOXKHOMY TOMEpeyHOMYy Tepepizi Oyne
3abe3neueHa:"

12 "6.2.4 Ctuck"

"(1)P Po3paxyHKOBE 3HAa4YCHHS CTHCKAHOUOl
ciid Neq B KO)KHOMY TIOTIEpEYHOMY Tepepisi

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 Ngq
at each cross section shall satisfy:"

12 ""6.2.4 Compression™

"(1)P The design value of the compression
force Ngg at each cross-section shall satisfy:"



IIOBUHHO 3a/10BOJIBHATH: "

13 "6.2.5 3runajabHul MOMeHT"

"(1)P Po3paxyHKOBe 3Ha4€HHsI 3TMHAIBLHOTO
MOMEHTY Megd B KOXHOMY IOIEPEYHOMY
nepepizi MOBUHHO 3a/I0BOJIBHSTH:

14 "'6.2.6 Ilepepi3zyBasibHa cuia'’

"(1)P Po3paxyHKOBE 3HAa4YeHHS Iepepi3yBalib-
HOT cui VEd y OyIb-sSKOMYy MOIEPEYHOMY

nepepizi MOBUHHO 33JI0BOJIBHSTH: "

15 ""6.2.9.1 Ilonepeuni mepepizu kiaacis 1
Ta2"

"(2)P lnst monepeunux mepepiziB kiaci 1 i 2
TMOBUHHA BUKOHYBATHCS HACTYITHA YMOBa: "'

16 "6.2.9.2 IlomepeuHni mepepizum Kjacy
3Il

"(1)P 3a BigcyTHOCTI mepepi3yBajibHOI CHIIH,
JUIsT  TIOTIEPEYHMX  TepepidiB  kimacy 3

MaKCUMaJIbHE MO3/I0OBXKHE HaNpyXCHHS
MTOBUHHO 33JI0BOJILHSATH YMOBY:"
17 "6.2.9.3 IlomepeuHi mepepizu KJjacy

4II

"(1)P 3a BincyrHOCTi mepepizyBanbHOI cuiu,
JUIsl  TIOTIEpeYHUX  mepepiziB  kimacy 4
MaKCHMAJIbHE TO3/I0BXHE HANPYXCHHS Ox,Ed,
oOuYnclieHe 3 BUKOPUCTAHHAM €()EKTHBHHUX
MornepeyHux mepepiziB  (auBuch  5.5.2(2)),
MMOBUHHO 3aJ0BOJILHATH YMOBY:"

18 3mina g0 ""Hauionanbnoro dogatky
oo EN 1993-1-1""

1% nynxm, 3aminumu “craneBi KOHCTPYKILi, AKi
OyayTb moOynoBaHi" ma: "craneBi KOHCTPYKIil
Ta UUBUIbHI OyniBedbHI poOOTH, sIKI OynyTh
noOymoBaHi".

19 3mina no 1.1.1

Ilynkm "(6)", 3minamu nazey uacmunu EN

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 Vgq 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 wusing 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
engineering works to be constructed".

19 Modification to 1.1.1

Paragraph "(6)", change title of part EN 1993-



1993-1-3 "XomomHodopMOBaHi TOHKOCTIHHHX
eJIEMEHTIB Ta TUcTH Ha: "XonomHo ¢popMoBaHi
€JIEMEHTH Ta O0ImuBKa".

20 3mina g0 1.1.2

Ilynkm "(1)", "IPUMITKA", saminumu "Jins
XONOJHOGOPMOBAHUX  TOHKOCTIHHMX  €JIEMCHTIB 1
po¢iTbOBaHUX JIUCTIB 3aBTOBIIKHU t < 3 MM nuBuch EN
1993-1-3" wma: "Ilns x0nmoaHOPOPMOBAHKX EIIEMEHTIB 1
sucris, muB. EN 1993-1-3".

21 3mina go 1.2.1

3minamu "EN 1461" na: "EN 1SO 1461".

22 3mina g0 1.5.6

3aminumu  «omip BUTHHY» Ha «KPUTHYHE
HABAaHTAXXCHHS BUTHHY»

23 3mina 10 1.6

Iynxkm "(2)", "Po3nin 2", zaminumu "Xk na:
llell-

Ilynkm "(2)", "Posain 3", saminumu "Ren" na:
IIReHII'

Iynkm "(2)", "Po3min 5", saminumu:

"Hed po3paxyHKOBe 3HAUCHHS TOPU30HTAIBHOT
peakiii B HWKHIA 4YacTHHI TMOBEPXYy BIJ
FOpPU30HTAIHPHUX HABaHTAXEHb 1 (PIKTUBHUX
TOPU30HTAIBHUX CHIT |

Ha.

"Hed CyKyNHE pO3paxyHKOBE TOPH30HTAIIbHE
HABAaHTAXXCHHS,  BKJIIOYAIOYM  CKBIBAJICHTHI
CHJIH, 110 MEPEJA0ThCs MOBEPXOM (IIOBEPXOBE
3MilenHs)".

Iynxkm "(2)", "Posmin 5", saminumu:

"Ved cymapHe po3paxyHKOBE BepTHKaJbHE
HABAHTAXEHHS HA KOHCTPYKIIIO B HIDKHIN
YaCTUHI OBEPXY'

Ha:

"Ved CyKymHE pO3paxyHKOBE BepTHUKaJbHE

HABAaHTAXEHHs, IO JIi€ HA KapKac MOBEPXY
(THCK Ha OBepX)."

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 1SO 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: "X«".

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"

into:

"Vg total design vertical load on the frame
transferred by the storey (storey thrust)".



Ilynkm "(2)", "Po3nin 5", , 3aminumu:

"Oultk MIHIMAJIBHUN KOCQIIIEHT 30UIbIICHHS
CWIA JUIsl JOCATHEHHS XapaKTePUCTHYHOTO
oropy 0e3 ypaxyBaHHS BTpaTu CTIHKOCTI"

Ha.

MOtk MiHIMaJbHE 3yCHJLIS TUTSt
PO3paxyHKOBOI'O HaBaHTAXEHHSI 10 IOCSITHEHHS
XapaKTEepUCTUYHOTO onopy HaOLIBIIT
KPUTUYHOTO MOTIEPEUHOTO nepepizy
KOHCTPYKTUBHOTO €JIEMEHTY, IIpH HOro poOoTi
y IUIOLIMHI 0€3 ypaxyBaHHsS 3TMHAJIBHOI YU
3TUHAIbHO-KPYTHIIBHOT bopMm BTpaTH
CTIMKOCTI; B IbOMY BHUIIJIKy BpPaxoOBYIOTbCS BC1
e(heKTH, 10 BUHUKAIOTh BHACIIIOK TUIONUHHOT
T€OMETPHUYHOT nedopmartii Ta
HEJIOCKOHAJIOCTeH, SK TJI00albHUX, TaK 1
JIOKaJNbHUX, 3aJIEXKHO BiJ] cUTyarii"

Ilynxkm "(2)", "Po3ain 5", eusnauenns ons "o,
saminumu "B TPYXKHIN cTaail" Ha: "B NpyxHIA
craaii HaBaHTAKEHHS

Iynxt "(2)", "Po3nin 5", saminumu:

"¢ xoedirieHT, MO 3aIEKUTH ...

Ha:

"¢ (hakTop, 110 3aJEKUTh... "

Ilynkm "(2)", "Po3min 5", saminumu:

"Ks KoeIIlieHT BTpaTH CTIKOCTI M1acTuHu"
Ha:

"Ks hakTop nedopmarrii aucra".

Iynxm "(2)", "Posnin 6", 3aminumu:

"VplRd  pO3paxyHKOBHi  omip mpH il
MOTEPEYHOT CHUITM B TUIACTUYHIHN cTafil"

Ha:
"Vpl Rd PO3PaXyHKOBHI MIACTHYHUH OTIp 3pi3y

Ilynkm "(2)", "Posain 6", dodamu mixc "1" ma
IIAWII:

Paragraph "(2)", "Section 5", change:

"ok mMinimum 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
"ae"', 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:

"Vpird plastic design shear resistance™

into:

"Vpi rd design plastic shear resistance".

Paragraph "(2)", "Section 6", add between
and "Aw":



Ed

"A 1UIoIIa MOTIEPEYHOro Mepepizy .
Ilynkm «(2)», «Po3nin 6» 3aminumu:

Tted po3paxyHKOBE 3HAUEHHS BHYTPIIIHBOTO
KkpyueHHs 3a Cen-Benanom

Ha.

Tted po3paxyHKOBE 3HAUEHHS BHYTPIIIHEOTO
KpyTUIbHOTO MOMEHTY 3a CeH-Benanom

1) ITlynkm "(2)", "Po3ain 6" saminumu:

Tw,Ed po3paxyHKOBE 3HaYEHHSI BHYTPIIHEOTO
Kpy4Y€HHS BHACIIJI0K Aedopmarii

Ha.

TwEed po3paxyHKOBE 3HAUEHHS BHYTPIIIHBOIO
KPYTUJILHOTO MOMEHTY BHACIIIOK Jedopmartii

Ilynkm "(2)", "Po3nin 6", 3aminumu:

"Bed OiMOMeHT "

Ha:

"Bed pO3paxyHKOBE 3HA4YCHHS OIMOMEHTA'.

Ilynkm "(2)", "Po3min 6", , eusnauenns "AL1,0"
ma "B", 3aminumu "nna npokaTHUX mepepiziB”
Ha: "I MPOKAaTHUX Ta 3BapHUX Mepepi3iB’.

Ilynkm "(2)", "Posnmin 6", eusnauenns "if",
saminumu """ na: g "

Ilynkm "(2)", "Po3nmin 6", susnauenns "AMy",
saminumu "AMy" na: "AMyeq".

Ilynkm "(2)", "Posmin 6", eusnauenns "AM;",
saminumu "AM;" na. "AMzgq".

Ilynkm  "(2)", "Posmin 6", cmopinka 20,
gusHaueHHs “Oerop”, 3aMiHumu KpUTHYHHNA
omip" Ha: "kpuTHuHe  JedopmariiiHe
3aBaHTa)XEHHS .

Iynkm  "(2)", "Posmin 6", cmopinka 21
n [T . n 19}
susHauennss "My, ", 3aminumu "MaxcuMaabHUI

MOMEHT"  Ha: "MakCUMaJbHUA  MOMEHT

NEepUIOro NOPsIKY".

"A cross-sectional area".
Paragraph "(2)", "Section 6" change:

Tteq 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,eq 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 "it",
change "i" into: "isz".

Paragraph "(2)", "Section 6", definition of
"AMy", change "AMy" into: "AMyEed".

Paragraph "(2)", "Section 6", definition of
"AM;", change "AM;" into: "AMzgq".

Paragraph "(2)", "Section 6", page 20,
definition of "ocr,0p”, change “critical resistance”
into: "critical buckling load".

Paragraph "(2)", "Section 6", page 21,
definition of "ML,", change "maximum
moment" into: "maximum first order moment".



Ed

Iynkm "(2)", "Po3nin 6", , 3aminumu:

"N KUTBKICTh TUIOIIMH 3’ €IHYBAJbHUX [UIAHOK '
Ha:

"N KUTBKICTh IUIOMIMH 3’€HYBaJbHHUX IUIAHOK
abo peiiok"

Ilynxkm "(2)", "Honatok A",, dodamu nacmynue
BU3HAYEHHs Mixc eusHayenuamu  ly" ma
IIMiYEd(X)II:

"Cy  cCHiBBiIHOIIEHHS  MDK  KPUTHYHUM
3THHAJIbHUM MOMEHTOM (HalOuIblIa BelIWYMHA
BMOJIOBX €JIEMEHTY) Ta KPUTHYHA TIOCTIiHA
3TUHAJBHOTO MOMEHTY ISl  €JIEMEHTY 3
LIapHIPHUMHU onopamu'.

Ilynkm "(2)", "Homatox B", cmopinka 22,
susHauenna "os", dooamu 0o eusnauenHsa: ' S
= NpoTHH".

Ilynkm "(2)", "Homatox B", cmopinka 22,
guzHavenusa "on'", dooamu 0o eusuauenus. '; h
= BUTHYTICTB".

24 3mina mo 2.2

Ilynkm "(1)", saminumu "y EN 1990, 3.3 € " na:
"y migposaini 3.3 3 EN 1990 €".

25 3mina go 2.3.1

Ilynkm  "(4)", saminumu "Gy SK €IuHE
HaBaHTaxeHHsA" Ha: "Gk g CTBOpEHHS
€IMHOI0 HAaBAaHTAXECHHS .

26 3mina g0 2.4.1

Ilynkm «(1)», s3aminumu ** X" na: " X",
27 3mina mo 2.4.3

Ilynkm "(1)", Pisusanns "(2.1)", oooamu: ","
mine inoexcamu K" ama "1", a maxoorc mixc
llkll ma llill.

28 3mina xo 3.2.1

Ilynkm  "(1)", nionynkm "a)", 3aminumu
"fy:Reh" Ha: "fy:ReH".

29 3mina g0 3.2.3

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
"M ed(X)":

"C; 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 "as", 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

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
"fy:Reh" into: ll.I:y:ReH".

a)", change

29 Modifications to 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-a xonomxa "fy [H/mm?]",
saminumu "'510" na: "490".

"Tabmuus 3.1", 5-11 psoox "EN 10025-5", 3-a
cmopka 'S 355 W", 3-a kononka "fy [H/MMZ]",
saminumu "510" ua: "490",

"Tabmuus 3.1", 7-u1 psaoox, 2-u psaodox "EN
10210-1", saminumu "S 420 NH/NHL" na: "S
420 NH/NLH".

30 3mina g0 5.2.1

[Myukr "(4)B", s3aminumu "Moxyts OytH" Ha:
"moBuHHI OyTH".

Ilynkm  "(4)B", Huowcue Pisnusnuns "(5.2)",
3AMIHUMU

"Hed po3paxyHKOBe 3HaYECHHS TOPU30HTATBHOT
peakiii y HIKHIA 4YacTUHI TOBEPXy Bif
TOPU30HTAIHPHUX HABAaHTAXEHb 1 (PIKTUBHUX
TOPU30HTAIBHUX HaBaHTAXXEHb, TUBUCH
5.3.2(7)"

Ha.

"Hed cykymHe po3paxyHKOBE TOPH30HTAIIbHE
HABaHTAXXCHHSI, BKIIIOYAIOUN CKBIBAICHTHI CHIIU
srigao 3 5.3.2(7), mo mepenarThCs MOBEPXOM
(moBepxoBe 3MireHHs)".

Ilynkm  "(4)B", nuocue Pienanns "(5.2)",
3AMIHUMU.

"WEd cymapHe pO3paxyHKOBE BEepTHKAIbHE
HABAaHTAXKCHHS HA KOHCTPYKIIO Yy HUKHIN
YaCTHHI IOBEPXY

Ha.

"VEd cymapHe pO3paxyHKOBE BepTHKaJbHE
HABAaHTAXXEGHHA Ha KapKac, sSKe MepPeNacThes
MOBEPXOM (THCK Ha MmoBepx)".

Ilynkm  "(4)B", "Pucynox 5.1", Hassa,
saminumu "Tloznauenns mns  5.2.1(2)" wua
"[Mo3nauenus mis 5.2.1(4)".

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 "f, [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 "may" into:
"should".

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:

"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)".



Ilynkm "(4)B", "TIPUMITKA 2B", zaminumu
"MoxHa" Ha: "TOTpiOHO".

31 3mina g0 5.3.1

Ilynkm "(1)", 3aminumu "1 Oyab-sKi HE3HAYHI
eKCLUEHTPUCUTETH  Ha. "eKCLEHTPHUCHUTETH,
OUTBIII HDK CYTTEBI JMOmyckH, HaBeneHi y EN
1090-2".

32 3mina mo 5.3.2

Ilynkm "(3)", nionynxm "b)", "TIPUMITKA",
Hazea  "Tabmumi  5.1",  zaminumu  Ha:
"Po3paxyHKOBI 3HaUCHHSI TOYATKOBOT MICIIEBOT
HEJTOCKOHAJIOCTI BUKPHUBIICHHS €of L Ai1st

Iynkm "(3)", nionynxm "b)", "TIPUMITKA",
"Tabmums 5.1", 1-a xonownka, 1'ti psook, smina
mekcmy y kaimunyi Ha "KpuBa BTpaTH
cTilikocTi BignosigHo no Tabmwmii 6.2".

Ilynkm "(7)", na "Pucynky 5.4", zaminumu
lleOYdll Ha" lleoll.

Ilynkm "(11)", Pisuannus "(5.9)", smina osa

azu nw_ " n na: ||‘ ‘ n
p ncr,max : ncr max

[Myaxr  "(11)", nio pienannam  "(5.11)",
gusHauenHa O¢', 3amiHumu  “eJacTU4HA
kputuyHa aedopmaris’  ua:  “enacTuvHa
KpuTHYHA JepopMaliisi HABaHTaKECHHS

Ilynkm "(11)", "TIPUMITKA 1", oooamu:

"V BHUMaJKy 3arajibHOI MEPEeBIPKH MOTEPEUHOTO
nepepizy y IJIACTHYHIA cTanii Moxke Oytu
BUKOpHUCTaHA JiHIItHA dopMyna, 10 HaBeJAeHA

HHNXKYC B PO3paxXyHKy Ha pr>KHiCTL
N Ed + M Ed < 1 )
N pl,Rd M pl,Rd

33 3mina 1o 5.3.4

Iynxm "(3)", saminumu "ne €od " Ha: "ne eo "

34 3mina mo 5.4.2

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 t0 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°* column, 1% row, change the
text in the cell into: "Buckling curve according
to Table 6.2".

Paragraph "(7)", on "Figure 5.4", change "eod"
into: "eo".

Paragraph "(11)", Equation "(5.9)", change
two times "7 "into: "5 | "

cr

max

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:

"In case of elastic global calculation and plastic
cross-section check the linear formula

N M
Bl Bl <1 should be used.
NpI,Rd pl,Rd

33 Modification to 5.3.4

Paragraph "(3)", change "where eoq is" into:
"where eg is".

34 Modification to 5.4.2



Ilynkm ~ "(1)", "IIPUMITKA", 3aminumu
nocunanns "nuBuck 5.1.2(2) — (4)" na: "nuBuch
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 3mina 10 5.6

Ilynxkm "(2)", nionynkm "b)", 3aminumu "ne h
BHCOTA TMONEPEYHOT0 Mepepizy B IbOMY MICITi
Ha: "ne h BucoTa nmomepevHoro nepepizy’.

Ilynkm "(3)", 3aminumu "3MiHIOETBCS B3I0BK
HOTO JOBXHUHHU  HaA. '3MIHIOETBECS B3JI0BXK
OBXWUHA."

Iynkm "(6)", "Tabmuug 5.2 (muct 3 3 3)", 4-u
paook, saminumu """ na: "ta".

37 3mina g0 6.2.1

Ilynkm"(5)", eunyuumu cnoso "micrieBoro" 3
BU3HAYEHbL — KOMNOHEHMI6  Hanpyeu,  wo
suxopucmosyiomvcs y Piensnni "(6.1)".

Ilynkm "(8)", szaminumu "m0 HAKOUIBII 10
Kiac 2: "na: "Kiac 1 yu Kiac 2",

38 3mina 1o 6.2.2.3

Ilynkm ~ "(2)", "IIPUMITKA", 3aminumu
"[oxo XOJIOJOTHYTHX TOHKOCTIHHHMX
enemenTiB guB." Ha: " 1log0 XOJIOJOTHYTHX
€JIEMEHTIB 1uB.".

39 3mina g0 6.2.2.5

Ilynkm — "(2)", 3aminumu "XOIOAHOTHYTHX
TOHKOCTIHHHMX TpodiniB" Ha: " XOJ0JHOTHYTHX
npoguris".

40 3miHna 10 6.2.3

Iynkm "(4)", saminumu "(mus. EN 1993-1-8,
3.4.2(1)" na: "(mus. EN 1993-1-8, 3.4.1(1))".

Ilynkm "(5)", 3aminumu "nus. Takoxx EN 1993-
1-8, 3.6.3" ma: "muB. Takoxx EN 1993-1-8,

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

formed thin gauge members see" into: "For
cold formed members see".

39 Modification to 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".



3.10.3".
41 3MmiHa 10 6.2.5

Ilynkm "(4)", "TIPUMITKA", suryuumu: "y
MICISIX YTBOPEHHS IUIACTHYHMX MIapHIpiB'.

42 3mina 10 6.2.6

Ilynkm "(3)", nionynkm "c)", eunyuumu "0,9(A
— btf); " ma oooamu:

— JUId TPOKaTHUX TaBPOBUX Iepepi3iB
t
A, =A-bt, +(t,, +2r)5f ;

— JUId 3BapHUX TaBPOBUX MEPEPI3iB:

At (-]
2

43 3mina 1o 6.2.7

Ilynkm  "(2)", nuowcue Pisusnus "(6.24)",
3aminumy  “BHyTpimiHe KpydeHHs 3a Cen-
Benanom" ma: "po3paxyHKOBE  3HAUCHHS
BHYTPIIIHBOTO KPYTHJIBHOTO MOMEHTY 3a CeH-
Benanom".

Ilynkm  "(2)", nuowcue Pisusnus "(6.24)",

3aminumy  "BHYTpIIIHE  KPY4YEHHS  TpH
nedopmarii’ Ha: '"po3paxyHKOBE 3HAYEHHS
BHYTPIIIHBOTO  KPYTHOIO  MOMEHTY  IIPH
nedopmarrii .

44 3mina 1o 6.2.9.1

Ilynkm "(6)", "kpyroi mycrtoTiai mepepisu”,
nicias CmpoKu:

lla:Z;Bzzll,
000amu HACMYNHY CMPOKY -

"Mn.y.Ra=Mn.z Re=Mpira(1-n*7)"

45 3miHa 10 6.2.9.3

Ilynxkm "(1)", 3amiHumu "JIOKaNbHE
MIOB3JIOBXKHE HAIPYXKEHHs" Ha: "TIOB3IOBIKHE
HaIpyXeHHS'".

Ilynkm "(2)", 3amiHumu "IMoBuHHA
BUKOHYBATHCS HACTymHa ymoBa' Ha: "B sxocTi

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:
Av=tw(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 to 6.2.9.1

Paragraph "(6)", "circular hollow sections",
after line:

"a=2;p=2"
add the following line:

"M yra=Mn.zr¢=Mpi,ra(1-n*7)"

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



aJIbTEPHATUBHOT'O pillieHHs 11010 yMOBH B (1)
MOXYTh  3aCTOCOBYBAaTHCh TaKi CIpOIICHI

yMOBH:".

46 3mina 10 6.3.2.3
Ilynkm "(2)", ©Dopmyra "(6.58)", szaminumu
«ane yLtmod < 1» Ha «ane

I-‘I{.'.' sl =1

{ R L

|-‘I{.'|' ] = -3
Arr

47 3mina 10 6.3.2.4

Ilynkm "(1)B", "llpumitka 1B", BuU3HAYeHHS
"Aeff,w,c",  szaminumu  «uepepi3iBy  Ha
«Iepepizy»

48 3mina g0 6.3.4

Ilynkm "(1)", saminumu "OKpeMmi eIeMEHTH,
ckiazeHuMu abo " wma: "okpemi eneMeHTH 3
MOHO CHUMETPHYHHMHU HOTNePEUYHIUMHU

nepepizamu, CKiaaeHuMu abo .

Iynkm "(3)", 3aminumu "TPyXKHUH KPATHIHHUII

omip" Ha: "emacTuyHe KpUTHYHE
HABaHTAXEHHS .

49 3mina 10 6.4.1

Ilynkm  "(1)", [Hionynkm "2.", 3aminumu
"mnanku" Ha: "perkn".

Ilynkm  "(2)", IHionynkm "1.", 3aminumu

"mnanku" Ha: "perkn".

Ilynkm "(4)", "Pucynox 6.7", nazea, 3aminumu
"mnanku" Ha: "perkn".

50 3mina mo 6.4.3.1
Ilynkm  “(3)", nicisn  Pienanus  "(6.74)",

3amiHumu "N = KUIbKICTh TUIOIINH TPATOK" Ha:
"N = KUIBKICTh MJIOMIMH peok".

51 3mina g0 JonaTky A

"Tadbmuusa A.1", 1-a xonouxa, T-iu psadox,
pisnanusa ona "Npl" 3aminumu " ym" Ha: "ymo".

"Tadbmuusa A.1l", 7-u padox, 2-a konowuka,

alternative to the criterion in (1) the following
simplified criterion may be used:".

46 Modification t0 6.3.2.3
Paragraph "(2)", Equation "(6.58)", replace
«but yL7mod < 1» with «but

I-‘I{.'.' sl =1

{ L

|-‘I{.'|' e = -3
Arr

47 Modification to 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".

Paragraph "(2)", Sub-paragraph "1.", change
"battenings” into: "battens".

Paragraph "(4)", "Figure 6.7", title, change
"battenings"” into: "battens".

50 Modification to 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
"np|", Change llyMlll |nt0: "'YM()".

"Table A.1", 7" row, 2" column, change the



saminumu hpopmyny ons snavenns "Cz" na:
_ _ W,
C, =1+(W, -1) 2—E*C§Z/1maxﬁ*c§z/fmax—eu ny ==
w. w W,D,YZ

z z

"Tabmuus A.1 (mponosxenus)", nepeo ey =...",
oooamu. "Cnio nuBuch Taomummo A.2".

"Taomuus A.1 (mpoaoBkeHHs )", dodamu:

"C1 KO€e(IIieHT, 110 3aJIEKNTH Bl
HABAaHTAKEHHSI Ta KIHIIEBUX YMOB 1 MOXe OyTH
BHU3HAYCHHH 32 10TIOMOrot0 Tabmwmmi 6.6."

"Tadbmuuss A.2", 2-a konowka , 3-ii psook,
susnauenns "Migd(X)", oOodamu "3rigHO 3
PO3paxyHKOM IEPIIOTO MOPSAKY".

52 3mina o Jonarky B

"Taomuus B.3", ocmanns xononxa 3npasa, 9-u
PAOOK, 3aMiHUMU.

0,90-0,10a,, (1+vy)
into:

0,90+0,10a, (1+ v )

"Taomuus B.3", 1-a xonouka 3niea, 5-u psiook
(AKwo paxyeamu 3 1i6oi cmopouu madauyi),
saminumu "Cwmz" na: "Cmz".

53 3mina oo BB.1.3
Ilynxm "(3)B", saminumu:

"Jlast rpaTy4acTHX PUreIiB 3 MapajelbHUMU I10-
scaMH 1 B SI35IMM, JIS IKAX BiAHOIIEHHS JiaMe-
TPy B’A31 A0 JiamMeTpy mosicy abo BiTHOIIECHHS
mupuH B Merie Hik 0,6, IPUBEICHY JTOBXKUHY
Lcr ememeHTy B’si3eid 3 mepepizoM 3aMKHYTOTO
npodinto 6e3 migpizyBaHHS a00 CIUTIOMICHHS
HOTO TOpIIiB, MPHUBAPEHUX MO MEPUMETPY 0
MOsICIB 3 MEepepi3oM 3aMKHYTOro mnpodiito, B
3araJlLHOMY BHIIQJIKy MOJKHA TpPHUUMAaTH piB-
Hoto 0,75L ans BTpatu CTIHKOCTI K B IJIONIU-
Hi, TaK 1 3 IUIONIMHU TPATKH, SKIIO MEHIIE
3HAUeHHS HE OOIPYHTOBaHE BHUIPOOYBAHHIMHU
abo po3paxyHKamu."

formula for the term "Cz;" into:

16 - 16 —2 w
C,=1+W, -1)|2=="*C2 Amax == *C2 Amax —€,; [N, =—22
z (Wz )|: W mz mz LT :| pl v\/plvz

z z

"Table A.1 (continued)", just before "gy =...",
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:

0,90-0,10a,, (1+vy)
into:

0,90+0,10a, (1+y )

"Table B.3", 1% column on the left, 5th row (as
counted on the left side of the table), change
"Cmz" into: "Cmz".

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
Le 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."



Ha.

"JloBxkuHA nedopmarii BUTHHY L mycToTiIOTO0
nepepizy B’SI3€BOTO €JIIEMEHTY oe3
migpisyBanHs ab0 MpPaBKU JIMCTOBOIO METally
Moke mpuiimMartuce sk mpaBwio 0,75L sk y
IIOMMKHI a00 3a Mexamu TutomuHu. HipkHi
JOBXUHH Aedopmariiii MOKyTh 0a3yBaTHCS Ha
BHUIPOOYBaHHIX ab0 po3paxyHKax Y I[bOMY
BUMAAKY Jedopmaris HE MoOxke OyTH
3MEHIIEeHa."

54 3mina no BB.2.1

Ilynkm  "(1)B", s3aminumu "3a I10TIOMOTOIO
piBusHHs  (BB.2)" wa:  "3a  nmomoMororo
bopmynu (BB.2)".

Ilynkm "(1)B", Piensauns "(BB.2)" ma nio
pienannam, 3aminumu 08a pazu 3Havenus "li"
na: "It ".

Ilynkm  "(1)B", nio Piensunsm "(BB.2)",
gusnauenns "S", saminumu "m0 TPUETHYETHCS
a0 Oanmkd y KOXHIM xBuaih  Hal "m0
MPUEAHYETHCA A0 OalKM y HWKHIA YacTHHI

KOKHOT xBuii".

Ilynkm  "(1)B", "TIPUMITKA", 3aminumu
"PiBusuns (BB.2)" na: "®opmyny (BB.2)".

55 3mina o BB.3.1.1

Ilynkm "(1)B", Pienaunsa "(BB.5)" ma nio
PDISHAHHAM, 3AMIHIOEMbCA 084 PA3U 3HAYCHHS
llltll Ha" IIIT II.

Ilynkm  "(1)B", nio Pisusnusm "(BB.5)",

3aMIHUMU.

"C1 KoeiIieHT, 10 3AJIEKUTH B
HaBaHTAXKEHHsS 1 YMOB OONHMpaHHS KIHIB, IO
NPUIMAIOTHCS 32 JIITepaTypHUMHE JDKepenaMu

Ha.

"C1 Koe(illieHT, 110 3aJIEKUTD Bifg
HABAHTAKEHHsI Ta KIHICBUX YMOB, sIKi MOKHA
npuitHaTH sk C1 = ke 2, me Ke MoxHa B3ITH 3
Tabmumi 6.6".

with:

"The buckling length L 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 "I;" into:
IIIT ll.

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)".

55 Modifications to BB.3.1.1

Paragraph "(1)B", Equation "(BB.5)" and
under the equation, change two times "I¢" into:
"IT lll

Paragraph "(1)B", under Equation "(BB.5)",
change:

"C, is a factor depending on the loading and
end conditions to be taken from literature"

into:

"Cy Iis a factor depending on the loading and

end conditions and may be taken as C1 = k¢ 2,
where K¢ is to be taken from Table 6.6".



56 3mina xo BB.3.1.2

Ilynkm "(3)B", zaminumu "nus. BB3.1.1" na:
"mus. BB.3.1.1".

57 3mina mo BB.3.2.1

Ilynkm  "(1)B",  Pienauna "(BB.9)" ma
"(BB.10)",3aminumu "l¢" na: "lt".

Ilynkm "(1)B", mixc eusnauwennsmu "A" ma
"Whiy", 0ooamu:

"C1 Koe(iIlieHT, 1110 3aJIEKUTH BiX
HaBaHT)XCHHS Ta KIHIIEBUX YMOB, SKI MOXHa
npuitHATH K C1 = Ke 2, ne Ke MOYKHA BU3HAYHTH
3a Tabmmiero 6.6".

Ilynkm "(1)B", nuowcue Pisnsnnus "(BB.10)",
nepenix usHawenv 3aminumu mpu pazu "l¢" na:
IIIT ll-

58 3mina 1o BB.3.3.1

Ilynkm "(1)B", "Pucynox BB.4", szaminumu
"Bt >-1,0 omxke Pt = -1,0" na: " Pt < -1,0 omxe
Bt =-1,0"

Ilynkm "(1)B", ¢popmyna ons "Net", 3aminumu
llltll Ha: llITll'

59 3mina 1o BB.3.3.2

Ilynkm "(1)B", "Pucynox BB.5", szaminumu
HA38Y PUCYHKA HA.

"Pucynok BB.5: 3nauenHs MoMeHTY".

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 "lI{" into: "I+ ".

Paragraph "(1)B", between definitions of "A"
and "Wpy", 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 "I¢" into:
B

58 Modifications to BB.3.3.1

Paragraph "(1)B", "Figure BB.4", change
"Bt >-1,0 thus Bt = -1,0" into: " Bt < -1,0 thus Pt
=-1,0".

Paragraph "(1)B", formula for "N¢t", change
"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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